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New Jersey

HIGHLIGHTS

M onitoring the performance of students in subjects such as mathematics is a
key concern of the citizens, policy makers, and educators concerned with educational
reform efforts. The 1996 National Assessment of Educational Progress (NAEP) in
mathematics (as well as the two previous NAEP assessments in mathematics in 1990
and 1992) assessed the current level of mathematical achievement as a mechanism for
informing education reform. This report contains results for public school students only
for those years in which New Jersey participated and for which minimum participation
rate guidelines were met.

What Is NAEP?

The National Assessment of Educational Progress (NAEP) is the only nationally
representative and continuing assessment of what students in the United States know and
can do in various academic subjects. NAEP is authorized by Congress and directed by
the National Center for Education Statistics of the U.S. Department of Education. The
National Assessment Governing Board (NAGB), an independent body, provides policy
guidance for NAEP.

Since its inception in 1969, NAEP’s mission has been to collect, analyze, and
produce valid and reliable information about the academic performance of students in
the United States in various learning areas. In 1990, the mission of NAEP was expanded
to provide state-by-state results on academic achievement. Participation in the
state-by-state NAEP is voluntary and has grown from 40 states and territories in 1990
to 48 in 1996.

NAEP has also become a valuable tool in tracking progress towards the National
Education Goals. The subjects assessed by NAEP are those highlighted at the 1989
Education Summit and later legislatibnThe NAEP 1996 assessment in mathematics
marks the third time the subject has been assessed with the new framework in the 1990s,
enabling policy makers and educators to track mathematics achievement since the release
of the National Council of Teachers of Mathematics (NCTM)riculum and
Evaluation Standards for School Mathematios 1989.

! Executive Office of the Presidemational Goals for Education(Washington, DC: Government Printing Office, 1990);
Goals 2000: Educate America Act, Pub. L. No. 103-227 (1994).

2 National Council of Teachers of Mathemati€sirriculum and Evaluation Standards for School Mathemat{&eston,
VA: NCTM, 1989).
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New Jersey

NAEP 1996 Mathematics Assessment

The NAEP mathematics assessment has been in constant evolution since its
inception in 1973. Major changes took place in the 1990s to complement the
Curriculum and Evaluation Standards for School Mathematiw was published by the
National Council of Teachers of Mathematics (NCTM) in 1989. The NAEP 1990
mathematics assessment saw the inclusion of short constructed-response guestions
guestions that asked students to provide the answer they calculated for a numerical
problem or to write a sentence or two describing the solution to a problem. Also added
in 1990 were a number of questions on which students could use calculators, protractors,
or rulers.

In 1992 the assessment included an increased number of short
constructed-response questions and, for the first time, contained extended
constructed-response questions. Extended constructed-response questions required
students to produce both a solution and a short paragraph describing the solution or its
interpretation in the context of the task. As such, these questions served as indicators
of students’ growth in the areas of reasoning, communication, and problem selving
important processes receiving heavy emphasis in the NSfEMdards

In 1996 the NAEP mathematics assessment continued to be revised, most notably
by continuing to increase the use of constructed-response questions. In 1990, students
spent about 30 percent of testing time on constructed-response questions. By 1992, this
percentage had increased to 35 percent, and in 1996 it exceeded 50 percent of the time
spent by students on the assessment.

The 1996 assessment maintained the same five content strands used for the 1990
and 1992 assessmentsNumber Sense, Properties, and Operations; Measurement;
Geometry and Spatial Sense; Data Analysis, Statistics, and Probability; and Algebra and
Functions. Two of these strands, Number Sense, Properties, and Operations and
Geometry and Spatial Sense, were revised to reflect the N&&NIardsemphases
on developing and assessing students’ abilities to make sense of both number/operation
and spatial settings.

The changes made to the NAEP 1996 mathematics assessment refined and
sharpened the assessment to reflect more adequately recent curricular emphases and
objectives; to include what teachers, mathematicians, and measurement experts think
should be in the assessment; and to maintain the connection with the 1990 and 1992
assessments to permit the measurement of trends in student performance since 1990.

Tables H.1 and H.2 show the distribution of mathematics scores and the
percentage of students at or aboveBlasic, Proficient andAdvancedachievement
levels for fourth-grade students attending public schools in New Jersey in 1996.

2 THE NAEP 1996 STATE ASSESSMENT IN MATHEMATICS
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THE NATION' TABLE H.1 — GRADE 4

REPORT
CARD raep

TIh

Distribution of Mathematics Scale Scores for Public Schoo
Slallggsﬁsessmem Students

Average 10th 25th 50th 75th 90th
Scale Score | Percentile Percentile Percentile Percentile | Percentile
Grade 4
New Jersey 227 (1.5) 186 ( 2.8) 207 (1.3) 229 (1.7) 249 ( 1.6) 266 ( 1.4)
Northeast 226 ( 2.6) 181 ( 4.4) 206 ( 5.0) 229 (2.4) 250 ( 1.6) 266 ( 2.8)
Nation 222 (1.0) 180 ( 1.5) 201 (1.3) 224 (1.3) 244 ( 1.0) 261 ( 1.0)

The NAEP mathematics scale ranges from 0 to 500. The standard errors of the statistics appear in parentheses. It can
be said with about 95 percent confidence that, for each population of interest, the value for the entire population is within
+ 2 standard errors of the estimate for the sample. In comparing two estimates, one must use the standard error of the
difference (see Appendix A for details).

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1996
Mathematics Assessment.

THE NATION'S TABLE H.2 — GRADE 4
REP

ORT
carp [N

=y | Percentage of Public School Students Attaining Mathematics
sueasesment | Achievement Levels

Advanced Ator A b ove Ator Apove Below Basic
Proficient Basic
Grade 4
New Jersey 3(0.7) 25(1.7) 68 (2.1) 32(21)
Northeast 3(1.0) 26 (1.6) 68 (3.5) 32(3.5)
Nation 2(0.3) 20 (1.0) 62 (1.4) 38 (1.4)

The standard errors of the statistics appear in parentheses. It can be said with about 95 percent confidence that, for each
population of interest, the value for the entire population is withthstandard errors of the estimate for the sample. In
comparing two estimates, one must use the standard error of the difference (see Appendix A for details).

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1996
Mathematics Assessment.

Major Findings for New Jersey

- The average mathematics scale score for fourth graders in New Jersey
was 227 This average was higher than that for the nation (222).

- In terms of achievement levels established for the NAEP mathematics
assessment, 25 percent of the fourth-grade students in New Jersey
performed at or above throficientlevel! This percentage was larger
than that of students nationwide (20 percent).

« From 1992 to 1996 in grade 4, the average scale score of students in

New Jersey did not change significantly while that of students across the
nation increased.

% The NAEP mathematics scale ranges from 0 to 500.

* TheProficient achievement level represents solid academic performance for each grade assessed. Students reaching this
level have demonstrated competency over challenging subject matter, including subject-matter knowledge, application
of such knowledge to real-world situations, and analytical skills appropriate to the subject matter.
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Major Findings for Student Subpopulations

The preceding section provided a global view of the mathematics performance of
fourth-grade students in New Jersey. It is also important to examine the average
performance of subgroups within this population. Typically, NAEP presents results for
demographic subgroups defined by gender, race/ethnicity, parental education, and
location of the school. In addition, in 1996 NAEP collected information on student
participation in Title | programs and eligibility for the free/reduced-price lunch
component of the National School Lunch Program (NSLP).

The reader is cautioned against using NAEP results to make simple or causal
inferences related to subgroup membership. Differences among groups of students are
almost certainly associated with a broad range of socioeconomic and educational factors
not discussed in NAEP reports and possibly not addressed by the NAEP assessment
program.

Results for 1996 related to gender and race/ethnicity are highlighted below. More
complete results for the various demographic subgroups examined by the NAEP
mathematics assessment can be found in Chapters 2 and 4 of this repAE-Eh&996
Mathematics State Report for New Jersey

« The average mathematics scale score of fourth-grade males was higher
than that of females in New Jersey; nationwide, however, the
performance of males did not differ significantly from that of females.

« At the fourth grade, White students in New Jersey had an average

mathematics scale score that was higher than that of Black and Hispanic
students but was lower than that of Asian/Pacific Islander students.
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Finding a Context for Understanding Students’ Mathematics
Performance in Public Schools

The mathematics performance of students in New Jersey may be better understood
when viewed in the context of the environment in which the students are learning. This
educational environment is largely determined by school characteristics, by
characteristics of mathematics instruction in the school, by home support for academics
and other home influences, and by the students’ own views about mathematics.
Information about this environment is gathered by means of the questionnaires
completed by principals and teachers as well as questions answered by students as part
of the assessment.

Because NAEP is administered to a sample of students that is representative of the
fourth- and eighth-grade student populations in the schools of New Jersey, NAEP results
provide a view of the educational practices in New Jersey which may be useful for
improving instruction and setting policy. However, despite the richness of context
provided by the NAEP results, it is very important to note that NAEP data cannot
establish a cause-and-effect relationship between educational environment and student
scores on the NAEP mathematics assessment.

The following results are for public school students.

School Characteristics Related to Student Performanée

« The percentage of fourth-grade students in New Jersey attending public
schools that reported that mathematics was a priority (81 percent) was
not significantly different from the national percentage (76 percent).

» The percentage of fourth graders attending public schools in New Jersey
that reported that absenteeism was a moderate to serious problem
(9 percent) was not significantly different from that of fourth graders
across the nation (13 percent). The percentage of students in New
Jersey public schools reporting that absenteeism was a moderate to
serious problem did not change significantly from 1992 (8 percent) to
1996 (9 percent).

Classroom Practice$

- A small percentage of the fourth-grade students in New Jersey
(5 percent) had mathematics teachers who reported being very
knowledgeable about the NCTMtandards This percentage was
smaller than the percentage whose teachers reported having little or no
knowledge of theéStandardg(42 percent).

® More detailed results related to school characteristics can be found in Chapter 5 of this rep&ERHEI96
Mathematics State Report for New Jersey

® More detailed results related to classroom practices can be found in Chapter 6 of this repdERHEI96
Mathematics State Report for New Jersey
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« The percentage of fourth graders in New Jersey whose teachers reported
spending four hours a week or more on mathematics instruction
(71 percent) was not significantly different from the percentage for the
nation (69 percent). The percentage for New Jersey in 1996 did not
differ significantly from the percentage in 1992 (69 percent).

» Teachers of 59 percent of the fourth-grade students reported that they
addressed the development of reasoning and analytical ability a lot. In
contrast, 5 percent had teachers who reported spending little or no time
addressing this topic.

» According to their teachers, 6 percent of the fourth graders in New
Jersey were asked to write about solving a mathematics problem and
42 percent were asked to discuss solutions with other students almost
every day. By comparison, 23 percent were asked to write about and
4 percent were asked to discuss mathematics solutions never or hardly
ever.

» According to their teachers, 0 percent of the fourth graders in New
Jersey were not assigned any mathematics homework each day. In
addition, almost all of the students were assigned 15 minutes
(38 percent) or 30 minutes (56 percent) of homework each day.

» Less than half of the fourth graders in New Jersey reported that there
was no computer at home (39 percent) and another 28 percent reported
never or hardly ever using their home computer to do homework. Less
than one fifth of the students reported using a computer at home for
homework almost every day (6 percent) or once or twice a week
(10 percent).

« Less than half of the fourth graders in New Jersey had teachers who
reported that students used a calculator in mathematics class almost
every day (6 percent) or once or twice a week (39 percent). Less than
one fifth of the students never or hardly ever used a calculator
(15 percent).

Influences Beyond School That Facilitate Learning Mathematic's

- More than half of the fourth graders (58 percent) said they discussed
their schoolwork at home almost every day. This percentage was larger
than the percentage who said they never or hardly ever had such
discussions (13 percent).

» The percentage of fourth graders in New Jersey who reported watching
six or more hours of television a day (22 percent) was not significantly
different from the percentage for the nation (20 percent).

« Overall, almost all of the fourth-grade students attended schools where
principals characterized parental support as very positive (55 percent)
or somewhat positive (41 percent).

7 More detailed results related to influences beyond the school can be found in Chapter 7 of this ré\paEPth896
Mathematics State Report for New Jersey
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INTRODUCTION

I mproving education is often seen as an important first step as the United States
maps out a strategy to remain competitive in an ever-increasing global economy.
Mathematics and science education continued to receive considerable attention at the
1996 Governor's Summit in Palisades, New Jersey, where the President and the
governors reaffirmed the need to strengthen our schools and to strive for world-class
standards.

Monitoring the performance of students in subjects such as mathematics is a key
concern of the state and national policy makers and educators who direct educational
reform efforts. The 1996 National Assessment of Educational Progress (NAEP) in
mathematics is a key source of information on what the nation’s students can do and
how mathematics achievement has progressed during the 1990s.

What Was Assessed?

The NAEP assessment measures a mathematics domain containing five
mathematics strands (number sense, properties, and operations; measurement; geometry
and spatial sense; data analysis, statistics, and probability; and algebra and functions).
Questions involving content from one or more of the strands are also categorized
according to the domains of mathematical abilities and mathematical power. The first
of these, mathematical abilities, describes the nature of the knowledge or processes
involved in successfully handling the task presented by the question. It may reflect
conceptual understanding, procedural knowledge, or a combination of both in problem
solving. The second domain, mathematical power, reflects processes stressed as major
goals of the mathematical curriculum. Mathematical power refers to the students’ ability
to reason, to communicate, and to make connections of concepts and skills across
mathematical strands, or from mathematics to other curricular areas.

THE NAEP 1996 STATE ASSESSMENT IN MATHEMATICS 7
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The mathematics framework for the NAEP 1996 assessment is a revision of that
used in the 1990 and 1992 assessments. Changes were made to the earlier framework
in light of the NCTM Standards and changes taking place in school mathematics
programs. The previous NAEP mathematics framework was refined and sharpened so
that the 1996 assessment would: (1) more adequately reflect recent curricular emphases
and objects and yet (2) maintain a connection with the 1990 and 1992 assessments to
measure trends in student performance. Prior to the 1996 assessment, investigations
were conducted to ensure that results from the assessment could be reported on the
existing NAEP mathematics scale. The conclusion drawn from these investigations was
that results from the 1990, 1992, and 1996 assessments could be reported on a common
scale and trends in mathematics performance since 1990 examined. Appendix B briefly
highlights selected changes in the current NAEP mathematics framework.

The conception of mathematical power as reasoning, connections, and
communication has played an increasingly important role in measuring student
achievement. In 1990, the NAEP assessment included short constructed-response
guestions as a way to begin addressing mathematical communication. In 1992, the
extended constructed-response questions included on the assessment required students
not only to communicate their ideas but also to demonstrate the reasoning they used to
solve problems. The 1996 assessment continued to emphasize mathematical power by
including constructed-response questions focusing on reasoning and communication and
by requiring students to connect their learning across mathematical content strands.
These connections were addressed within individual questions reaching across content
strands and by families of questions contained within a single content strand.

In real life, few mathematical situations can be clearly classified as belonging to
one content strand or another, and few situations require only one fact of mathematics
thinking. Therefore, many of the questions are classified in a number of ways. In
addition to being classified by all applicable content strands, each question was classified
by its assessment of applicable mathematical abilities (procedural knowledge, conceptual
understanding, and problem solving) and mathematical powers (reasoning,
communication, and connections). The content strands, mathematical abilities, and
mathematical power combine to form the framework for the NAEP assessment. (A brief
description of the five content strands is presented in Appendix B.)

8 THE NAEP 1996 STATE ASSESSMENT IN MATHEMATICS
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The framework continued the shift from multiple-choice questions to questions
that required students to construct responses. In 1996, more than 50 percent of student
assessment time was devoted to constructed-response questions. Two types of
constructed-response questions were includefl) short constructed-response
guestions that required students to provide answers to computation problems or to
describe solutions in one or two sentences, and (2) extended constructed-response
guestions that required students to provide longer responses when answering the
guestions.

Who Was Assessed?

Fourth-Grade School and Student Characteristics

Table 1.1 provides a profile of the demographic characteristics of the fourth-grade
students in New Jersey, the Northeast region, and the nation. This profile is based on
data collected from the students and schools participating in the 1992 and 1996 state and
national mathematics assessments at grade 4. This report contains results for public
school students only for those years in which New Jersey participated and for which
minimum participation rate guidelines were met. As described in Appendix A, the state
data and the regional and national data are drawn from separate samples.

To ensure comparability across jurisdictions, NCES has established guidelines for
school and student participation rates. Appendix A highlights these guidelines, and
jurisdictions failing to meet these guidelines are noted in tables and figures in NAEP
reports containing state-by-state results. For jurisdictions failing to meet the initial
school participation rate of 70 percent, results are not reported.

THE NAEP 1996 STATE ASSESSMENT IN MATHEMATICS 9
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1996
State Assessment

TABLE I.1 — GRADE 4

Profile of Students in New Jersey, the Northeast Region, g

the Nation

1992 1996
Demographic Subgroups Public
Percentage
RACE/ETHNICITY
New Jersey White 66 (2.2) 59 ( 2.8)
Black 14 (1.2) 21 (2.4)
Hispanic 14 (1.5) 14 ( 1.6)
Asian/Pacific Islander 5(0.8) 5(0.5)
American Indian 1(0.3) 2(0.3)
Northeast White 71 (2.9) 67 (2.6)
Black 17 (2.7) 16 ( 2.5)
Hispanic 8(1.2) 12 (2.1)
Asian/Pacific Islander 2(0.7) 2(0.7)
American Indian 1(0.3) 2(0.4)
Nation White 69 ( 0.4) 66 ( 0.6)<
Black 17 (0.4) 15 (0.4)
Hispanic 10 (0.2) 14 ( 0.4)>
Asian/Pacific Islander 3(0.3) 3(0.2)
American Indian 2(0.2) 2(0.2)
TYPE OF LOCATION *
New Jersey Central city 14 ( 2.7) 15 (4.2)
Urban fringe/Large town 82 (3.3) 84 (4.4)
Rural/Small town 3(17) 1 ()
Nation Central city 32 (3.0 28 (2.9)
Urban fringe/Large town 40 ( 3.6) 46 ( 3.6)
Rural/Small town 28 (2.9) 26 (2.8)
PARENTS’ EDUCATION
New Jersey Did not finish high school 3(04) 3(0.5)
Graduated from high school 11 (0.7) 12 (1.1)
Some education after high school 8 (0.6) 7 (0.6)
Graduated from college 47 (1.7) 46 ( 2.0)
| don't know 31(1.3) 32 (1.5)
Northeast Did not finish high school 4(0.7) 4(0.7)
Graduated from high school 11 (0.9) 12 (1.6)
Some education after high school 6 (0.6) 8 (0.9)
Graduated from college 44 (3.2) 40 (2.3)
| don't know 35 (2.0) 36 (2.1)
Nation Did not finish high school 4(0.3) 4(0.4)
Graduated from high school 13 ( 0.6) 13 (0.7)
Some education after high school 7(0.4) 7(0.4)
Graduated from college 40 (1.1) 38 (1.2)
| don't know 36 (0.8) 37 (1.0)
GENDER
New Jersey Male 51 (1.0) 49 (1.4)
Female 49 (1.0) 51 (1.4)
Northeast Male 50 (1.2) 51 (1.4)
Female 50 (1.2) 49 (1.4)
Nation Male 50 (0.7) 51 (0.7)
Female 50 (0.7) 49 (0.7)
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TABLE 1.1 — GRADE 4 (continued)

Profile of Students in New Jersey, the Northeast Region, 3
the Nation

nd

1992 1996
Demographic Subgroups Public
Percentage
TITLE |
New Jersey Participated - (=) 14 (1.7)
Did not participate - () 86 (1.7)
Northeast Participated - () 19 (2.9)
Did not participate - () 81 (2.9)
Nation Participated - (=) 24 (1.5)
Did not participate - (=) 76 (1.5)
FREE/REDUCED-PRICE LUNCH
New Jersey Eligible - () 33(21)
Not eligible - () 65 (2.3)
Information not available - () 2(1.2)
Northeast Eligible - (=) 31(2.2)
Not eligible - (=) 60 ( 4.6)
Information not available - (=) 9(4.9)
Nation Eligible - () 34 (1.6)
Not eligible - (=) 52 (2.5)
Information not available - () 13 (3.1)

The standard errors of the statistics appear in parentheses. It can be said with about 95 percent confidence that, for each

population of interest, the value for the entire population is withthstandard errors of the estimate for the sample. In

comparing two estimates, one must use the standard error of the difference (see Appendix A for details). If the notation
> (<) appears, it signifies that the value for public school students was significantly higher (lower) than the value for 1992
at about the 95 percent confidence level. The percentages for Race/Ethnicity may not add to 100 percent because some
students categorized themselves as “Other.” * Characteristics of the school sample do not permit reliable regional results
--- Title | and Free/Reduced-Price Lunch results are not available for the 1992 assessment.
*% Standard error estimates cannot be accurately determined.

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1992 and

for type of location.

1996 Mathematics Assessments.
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Schools and Students Assessed

Table 1.2 summarizes participation data for schools and students sampled in New
Jersey for the 1996 state assessment program in mathematics and previous NAEP state
assessments in mathemafics.

In New Jersey, 78 public schools participated in the 1996 fourth-grade
mathematics assessment. This number includes participating substitute schools that were
selected to replace some of the nonparticipating schools from the original sample. The
weighted school participation rate after substitution in 1996 was 73 percent for public
schools, which means that the fourth-grade students in this sample were directly
representative of 73 percent of all the fourth-grade public school students in New Jersey.

In each school, a random sample of students was selected to participate in the
assessment. In 1996, on the basis of sample estimates, 2 percent of the fourth-grade
public school population were classified as students with limited English proficiency
(LEP). At the fourth grade, 9 percent of the students in public schools 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. The IEP 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, provided
that the following criteria were met. To be excluded, a student had to be categorized
as LEP or had to have an IEP or equivaberd (in either case) be judged incapable of
participating in the assessment. The intent was to assess all selected students; therefore,
all selected students who were capable of participating in the assessment should have
been assessed. However, schools were allowed to exclude those students who, in the
judgment of school staff, could not meaningfully participate. The NAEP guidelines for
exclusion are intended to assure uniformity of exclusion criteria from school to school.
Note that some students classified as LEP and some students having an IEP were
deemed eligible to participate and not excluded from the assessment. The students in
New Jersey who were excluded from the assessment because they were categorized as
LEP or had an IEP represented 6 percent of the public school population in grade 4.

In New Jersey 1,961 public school fourth-grade students were assessed in 1996.
The weighted student participation rate was 95 percent for public schools. This means
that the sample of fourth-grade students who took part in the assessment was directly
representative of 95 percent of the eligible public school student population in
participating schools in New Jersey (that is, all students from the population represented
by the participating schools, minus those students excluded from the assessment). The
overall weighted response rate (school rate times student rate) was 69 percent for public
schools. This means that the sample of students who participated in the assessment was
directly representative of 69 percent of the eligible fourth-grade public school
population in New Jersey.

8 For a detailed discussion of the NCES guidelines for sample participation, see Appendix A of this report or the
Technical Report of the NAEP 1996 State Assessment Program in Matherfiatisghington, DC: National Center for
Education Statistics, 1997).
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HE NATION'S TABLE 1.2 — GRADE 4
naep
CARD o
L Profile of the Population Assessed in New Jersey
State Assessment
1992 1996
Public Public Nonpublic
SCHOOL PARTICIPATION
Weighted school participation rate before substitution 76% 73% 64%
Weighted school participation rate after substitution 82% 73% 75%
Number of schools originally sampled 119 107 26
Number of schools not eligible 3 1 4
Number of schools in original sample participating 88 78 14
Number of substitute schools provided 22 24 8
Number of substitute schools participating 7 0 2
Total number of participating schools 95 78 16
STUDENT PARTICIPATION
Weighted student participation rate after makeups 96% 95% 94%
Number of students selected to participate in the
assessment 2,532 2,192 353
Number of students withdrawn from the assessment 77 58 0
Percentage of students who were of Limited English
Proficiency 4% 2% 0%
Percentage of students excluded from the assessment
due to Limited English Proficiency 2% 1% 0%
Percentage of students who had an Individualized
Education Plan 8% 9% 3%
Percentage of students excluded from the assessment
due to Individualized Education Plan status 3% 5% 0%
Number of students to be assessed 2,322 2,068 353
Number of students assessed 2,231 1,961 334
Overall weighted response rate 79% 69% 70%

THE NAEP 1996 STATE ASSESSMENT IN MATHEMATICS
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In accordance with standard practice in survey research, the results presented in
this report were based on calculations that incorporate adjustments for the
nonparticipating schools and students. Hence, the final results derived from the sample
provide estimates of the mathematics performance for the full population of eligible
fourth-grade students in New Jersey. However, in instances where nonparticipation rates
are large, these nonpatrticipation adjustments may not adequately compensate for the
missing sample schools and students.

In order to guard against potential nonparticipation bias in published results, the
National Center for Education Statistics (NCES) has established minimum participation
levels as a condition for the publication of 1996 state assessment program results. NCES
also established additional guidelines addressing four ways in which nonparticipation
bias could be introduced into a jurisdiction’s published results (see Appendix A). In
1996 New Jersey met minimum participation levels for public schools at grade 4.
However, New Jersey failed to meet minimum participation levels for public schools at
grade 8 and for nonpublic schools at grades 4 and 8. The weighted participation rates
for the initial samples of public schools at grade 8 and for nonpublic schools at grades
4 and 8 were less than 70%. Hence, results are included in this report only for public
schools at grade 4. New Jersey failed to meet one or more established NCES guidelines
for public schools at grade 4. The weighted participation rate for the initial sample was
below 85 percent and the weighted school participation rate after substitution was below
90 percent (see Appendix A).

In the analysis of student data and reporting of results, nonresponse weighting
adjustments have been made at both the school and student level, with the aim of making
the sample of participating students as representative as possible of the entire eligible
fourth-grade population. For details of the nonresponse weighting adjustment
procedures, see thigechnical Report of the NAEP 1996 State Assessment Program in
Mathematics

Reporting NAEP Mathematics Results

The NAEP 1996 state assessment program in mathematics provides a wealth of
information on the mathematical abilities and skills of the fourth-grade students in
participating jurisdictions. To maximize usefulness to policy makers, educators, parents,
and other interested parties, the NAEP results are presented both as average scale scores
on the NAEP mathematics scale and in terms of the percentage of students attaining
NAEP mathematics achievement levels. Thus, NAEP results not only provide
information about what studeriteow and can dobut also indicate whether their
achievement meets expectations of what studsmald know and should be able to
do. Furthermore, the descriptions of skills and abilities expected of students at each
achievement level help make the reporting of assessment results more meaningful.
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The Mathematics Scale

Students’ responses to the NAEP 1996 mathematics assessment were analyzed to
determine the percentage of students responding correctly to each multiple-choice
guestion and the percentage of students responding in each of several score categories
for constructed-response questions. Item response theory (IRT) methods were used to
produce across-grade scales that summarized results for each of the five mathematics
content strands discussed earlier. Each of the content-strand scales, which range from
0 to 500, was linked to its corresponding scale from 1990 and 1992 through IRT
equating.

An overall composite scale was developed by weighting the separate
content-strand scales based on the relative importance to each content strand in the
NAEP mathematics framework. The resulting scale, which was also linked to the 1990
and 1992 mathematics composite scales, is the reporting metric used in Parts One and
Three to present results. (Details of the scaling procedures are presented in
Appendix C of this report, in thAEP 1996 Technical Reporand in theTechnical
Report of the NAEP 1996 State Assessment Program in Mathejnatics

Mathematics Achievement Levels

Results for the NAEP 1996 assessment in mathematics are also reported using the
mathematics achievement levels that were authorized by the NAEP legislation and
adopted by the National Assessment Governing Board. The achievement levels are
based on collective judgments about what studgmsild know and be able to do
relative to the body of content reflected in the NAEP mathematics assessment. Three
levels were defined for each gradeBasic, Proficient andAdvanced The levels were
defined by a broadly representative panel of teachers, education specialists, and members
of the general public.

For reporting purposes, the achievement levels for each grade are placed on the
NAEP mathematics scale. Figure 1 presents the policy definitions of the achievement
levels, while Chapter 3 contains specific descriptions for the levels.

Figure 1. Policy Definitions of NAEP Achievement Levels

Basic This level denotes partial mastery of
prerequisite knowledge and skills that are
fundamental for proficient work at each grad€g.

Proficient ~ This level represents solid academic performance
for each grade assessed. Students reaching
this level have demonstrated competency ove
challenging subject matter, including subject-
matter knowledge, application of such knowlgdge
to real-world situations, and analytical skills
appropriate to the subject matter.

=

Advanced This level signifies superior performance.
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It should be noted that setting achievement levels is a relatively new process for
NAEP, and it is still in transition. Some evaluations have concluded that the percentage
of students at certain levels may be underestiniat€h the other hand, critiques of
those evaluations have asserted that the weight of the empirical evidence does not
support such conclusiorfs. A further review is currently being conducted by the
National Academy of Sciences.

The student achievement levels in this report have been developed carefully and
responsibly, and the procedures used have been refined and revised as new technologies
have become available. Upon review of the available information, the Commissioner
of Education Statistics has judged that the achievement levels are in a developmental
status. However, the Commissioner and the Governing Board also believe that the
achievement levels are useful and valuable for reporting on the educational achievement
of students in the United States. Part Two presents results reported in terms of the
mathematics achievement levels.

Interpreting NAEP Results
This report describes mathematics performance for fourth graders and compares
the results for various groups of students within this populatidior example, those
who have certain demographic characteristics or who responded to a specific background
guestion in a particular way. The report examines the results for individual demographic
groups and for individual background questions. It does not include an analysis of the
relationships among combinations of these subpopulations or background questions.
Because the percentages of students in these subpopulations and their average
mathematics scale scores are based on samplasher than on the entire population
of fourth graders in a jurisdictior- the numbers reported are necessadymates
As such, they are subject to a measure of uncertainty, reflected stattdard error
of the estimate. When the percentages or average scale scores of certain groups are
compared, it is essential to take the standard error into account, rather than to rely solely
on observed similarities or differences. Therefore, the comparisons discussed in this
report are based astatistical testghat consider both the magnitude of the difference
between the means or percentages and the standard errors of those statistics.

® General Accounting OfficeEducational Achievement Standards: NAGB’s Approach Yields Misleading
Interpretations (Washington, DC: General Accounting Office, 1993); National Academy of Educéietting
Performance Standards for Student Achievem&mReport of the National Academy of Education Panel on the
Evaluation of the NAEP Trial State Assessment: An Evaluation of the 1992 Achievement Levels. (Stanford, CA:
National Academy of Education, 1993).

10 Cizek, G.Reactions to the National Academy of Education rep@itashington, DC: National Assessment Governing
Board, 1993); Kane, MComments on the NAE Evaluation of the NAGB Achievement LéWashington, DC: National
Assessment Governing Board, 1998AEP Reading Revisited: An Evaluation of the 1992 Achievement Levels
Descriptions (American College Testing, Washington, DC: National Assessment Governing Board, TE398)ical
Report on Setting Achievement Levels on the 1992 National Assessment of Educational Progress in Mathematics,
Reading, and Writing(American College Testing, Washington, DC: National Assessment Governing Board, 1993).
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The statistical tests determine whether the evideadssed on the data from the
groups in thesample— is strong enough to conclude that the averages or percentages
are really different for those groups in thepulation If the evidence is strong (i.e., the
difference is statistically significant), the report describes the group averages or
percentages as being different (e.g., one group perfonigbeér thanor lower than
another group)— regardless of whether the sample averages or sample percentages
appear to be about the same or not. If the evidence is not sufficiently strong (i.e., the
difference is not statistically significant), the averages or percentages are described as
beingnot significantly different— again, regardless of whether the sample averages or
sample percentages appear to be about the same or widely discrepant. The reader is
cautioned to rely on the results of the statistical test@ther than on the apparent
magnitude of the difference between sample averages or percentdgesetermine
whether those sample differences are likely to represent actual differences between the
groups in the population. The statistical tests are discussed in greater detail in
Appendix A.

In addition, some of the percentages reported in the text of the report are given
guantitative descriptions (e.qg., relatively few, about half, almost all, etc.). The
descriptive phrases used and the rules used to select them are also described in
Appendix A.

How Is This Report Organized?

The NAEP 1996 Mathematics State Report for New Jessaycomputer-generated
report that describes the mathematics performance of fourth-grade students in New
Jersey, the Northeast region, and the nation. A separate report describes additional
fourth- and eighth-grade mathematics assessment results for the nation and the states,
as well as the national results for grade*12Zl'he State Reportonsists of five sections:

« An Introduction provides background information about what was
assessed, who was sampled, and how the results are reported.

« Part One shows the distribution of mathematics scale score results for
fourth-grade students in New Jersey, the Northeast region, and the
nation.

- Part Two presents mathematics achievement level results for
fourth-grade students in New Jersey, the Northeast region, and the
nation.

1 Reese, C.M., K.E. Miller, J. Mazzeo, and J.A. Dos$&YEP 1996 Mathematics Report Car@Washington, DC:
National Center for Education Statistics, 1997).
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Part Three relates fourth-grade public school students’ mathematics
scale scores to context