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Foreword

As citizens across the nation grapple with the difficult problems of how to improve the
country's schools, the information they want from student achievement tests has changed.

No longer is it enough just to compare who's high and who's low on an exam -- regardless of

whether average performance is satisfactory or inadequate. Instead, in state after state and for
many commercial tests, performance standards are now being set describing what

students should know and be able to do at various grades. Results from these standards-based
tests tell whether students have reached the standards, not simply whether they know more or
less than their classmates.

Since 1988, the National Assessment Governing Board (NAGB) has been required by law to set
performance standards called achievement levels, for the National Assessment of Educational
Progress (NAEP). The 26-member Board includes state and local officials, teachers, testing and
curriculum experts, members of the public, and business representatives. We are a bipartisan
citizens group appointed by the Secretary of Education, but we carry out our responsibilities
independently of the Department of Education.

In this report, the Governing Board presents results for the 1996 National Assessment in Science,
reporting the outcomes primarily in terms of achievement levels. We believe this approach
shows as clearly as possible what the levels are and how well our students are learning the
science they need to know.

The levels were adopted by the Board after careful deliberation. We listened to a great deal of
advice from panels of teachers, science experts, and members of the public from across the
nation. The achievement levels represent the Board's best judgment of "how good is good
enough” on the NAEP 1996 Science Assessment at grades, 4, 8, and 12, the three grades tested
in NAEP's representative sample exams.

For each grade tested, the Board has adopted three achievement levels. The Proficient level is
central, defining solid grade-level performance that demonstrates "competency over
challenging subject matter." Defining achievement of the Proficient level as mastery of
challenging knowledge and skills is in accord with the fourth National Education Goal:
"American students shall be first in the world in mathematics and science by the year 2000." The
definition of Proficient enhances NAEP's usefulness for tracking progress toward that goal.

The Basic level means partial mastery of fundamental knowledge and skills. The Advanced level
signifies superior performance. Having three benchmarks per grade, rather than just one, helps
NAEP monitor achievement across the range of student performance. Measuring performance
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against three different achievement levels can clearly show improvements or problems that
might well be hidden by focusing only on average scores.

Detailed definitions of the science achievement levels are presented in this report. They are
illustrated by sample test questions and student work. For each level, we report the percentages
of students that meet or exceed the standards.

The Board recognizes that setting achievement levels is an ongoing process and that the levels
are used on a developmental basis. We have confidence in the value of these levels in reporting
the 1996 science results.

The NAEP achievement levels are standards for judgment and encouragement, not edicts or
commands. We believe they make national assessment results far more understandable to the
public and serve to focus efforts and spur reform that will improve our schools.

William T. Randall, Chair
National Assessment Governing Board
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Highlights

Since 1969, NAEP's mission has been to survey samples of school-age children and report on
their academic performance in various school subjects. For more than 25 years, NAEP has
collected and reported information about student achievement in mathematics, science,
reading, U.S. history, world geography, and other subjects. NAEP is the nation’s only continuing
indicator of what America’s students know and can do. This national treasure, as it has been
called, is a valuable source of information to the American public, policymakers, business
leaders, and educators alike.

The NAEP 1996 science results are important because they provide baseline information for
marking progress toward the fourth National Education Goal: "American students shall be first in
the world in mathematics and science by the year 2000." The national results presented in this
report describe the achievement of students in grades 4, 8, and 12 in terms of the student
performance standards adopted by the National Assessment Governing Board. State results also
are presented for the 44 jurisdictions that participated voluntarily in the grade 8 state
assessment and that met the guidelines for participation.

The 1996 Student Achievement Levels

The achievement levels adopted by the Board consist of three components:

= Content descriptions of what students know and can do at each level

= Cut points (scores) on the NAEP 0-to-300 science scale that define the levels in terms of
student performance on the NAEP survey

= Exemplar questions and student answers that are typical of student performances at
the Basic, Proficient, and Advanced levels

Chapter 1 describes each component in detail and provides many examples of student work at
each achievement level.

Major Findings for the Nation and Student Subgroups

The NAEP 1996 Assessment gathered detailed information about the science knowledge of the
nation’s fourth-, eighth-, and twelfth-grade students. Specifically, 3 percent of the nation'’s
students reached the Advanced level at all three grade levels. Twenty-six percent of fourth- and
eighth-grade students and 18 percent of the twelfth-grade students performed within

the Proficient level, while 38 percent, 32 percent, and 36 percent performed within the Basic level
for grades 4, 8, and 12, respectively (see Figure 1).
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Nationally, percentages of males and females reaching the three achievement levels were the
same at grade 8. However, at grade 4, greater percentages of males than females were at or
above the Proficient level, while at grade 12 males performed better than females at all three
levels -- Basic, Proficient, and Advanced.

There were differences in attainment of the achievement levels by various racial/ethnic groups at
all three grade levels. The gap between Whites and Blacks and Whites and Hispanics was evident
at grades 4 and 8 at the Basic and Proficient levels. At grade 12, differences were observed
between Whites and Hispanics at the Advanced level and between Whites and Blacks, and
between Whites and Hispanics at the Basic and Proficient levels.

At all three grades, higher levels of parental education were associated with higher achievement
level attainment.

Finally, on average, students in Title | programs and those eligible for the free or reduced-price
lunch program attained lower achievement levels than those not participating in those
programs.

Major Findings for the States/Jurisdictions and Student
Subgroups

This report presents findings for 44 of the 47 participating jurisdictions in the 1996 state
assessment program in grade 8 (3 states did not meet the participation guidelines for reporting
their data).

Figure 2 shows the states in which grade 8 students participated in the 1996 Science Assessment
according to the states’ results in reaching the Proficient level. Sixteen jurisdictions, including the
Department of Defense Dependents Schools (Overseas) and 15 states, had higher percentages
of public school students at or above the Proficient level than the nation. Seventeen jurisdictions,
including Guam, the District of Columbia and 15 states, had lower percentages of students at or
above the Proficient level than the nation. The remaining 11 jurisdictions, including the
Department of Defense Domestic Dependent Elementary and Secondary Schools and 10 states,
had percentages of students at or above the Proficient level which were not significantly
different from that of the nation.

On average, differences between males and females were observed in about 20 percent of the
jurisdictions. This pattern was particularly evident at the Proficient level, with 28 percent of the
jurisdictions showing more males than females at or above the Proficient level.

As in the national data, the data for many states showed gaps in percentages attaining the levels
between Whites and Blacks and between Whites and Hispanics. Similarly, higher levels of
parental education were generally associated with higher performance. The highest percentages
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of students achieving at or above the Proficient level were observed among those reporting that
their parents had graduated from college.

Of the 19 states reporting nonpublic school achievement, about 60 percent showed higher
percentages of students reaching the Basic level than grade 8 public schools, while 21 percent
showed similar differences at the Proficient level.

At the Basic and Proficient levels, lower percentages of students were observed for those
students participating in Title | programs or eligible for the free or reduced-price lunch
programs than those not in, or eligible for, such programs.
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Introduction

NAEP's Mission

Authorized and funded by Congress, the National Assessment of Educational Progress (NAEP) is
the only nationally representative and continuing assessment of what American students know
and can do. The National Assessment Governing Board (NAGB), an independent bipartisan
body, sets policy for NAEP, and the National Center for Education Statistics (NCES) of the U.S.
Department of Education administers the program.

For more than 25 years, NAEP has collected and reported information about student
achievement in mathematics, science, reading, writing, U.S. history, world geography, and other
subjects. From 1969 through 1981, NAEP assessments were conducted annually. After 1981, they
became biennial. Originally, NAEP assessed students at ages 9, 13, and 17, but beginning in
1983, the program was expanded to include students at grades 4, 8, and 12.

Since 1969, NAEP’s mission has been to survey national samples of school-age children and
report on their academic performance in various school subjects. In 1990, Congress expanded
NAEP’s mission to include reporting on student achievement in individual states and U.S.
territories. Although participation in the program is voluntary, it has grown from 40 jurisdictions
in 1990 to 47 in 1996.

NAEP has successfully measured performance in various subjects during the past several
decades. In the 1990s, it has the added value of tracking progress toward meeting the National
Education Goals. Although NAEP has measured science achievement on eight occasions since
1969, the 1996 Science Assessment is the first to use a new framework developed by NAGB.
Thus, the results provide baseline information for marking progress toward the fourth National
Goal: "American students shall be first in the world in mathematics and science by the year

2000.""

The NAEP 1996 science results are important not only because they provide baseline
information for the American public, policymakers, and educators, but also because their release
coincides with release of the performance results for the United States on the Third International
Mathematics and Science Study (TIMSS).2 It is hoped that the results from these two major
surveys will spark a national conversation about how science is taught and learned in the
nation’s schools.
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NAEP 1996 Science Framework

The science framework? for the 1996 NAEP assessment was developed in 1991 through a
national consensus process that involved educators, policymakers, science teachers,
representatives of the business community, assessment and curriculum experts, and members of
the general public. NAGB managed this project through a contract with the Council of Chief
State School Officers (CCSSO).

Two principles guide the science framework. First, the framework recognizes that scientific
knowledge should be organized to connect and create meaning for factual information and that
the context in which knowledge is presented influences this organization. Second, the
framework assumes that science performance depends on the ability to know and integrate
facts into larger constructs and the ability to use scientific tools, procedures, and reasoning
processes to develop an increased understanding of the natural world.

Based on this framework, the NAEP 1996 Science Assessment includes the following:

= Multiple-choice questions that assess students’ knowledge of important facts and
concepts and that probe their analytical reasoning

= Short- and long-written response questions (sometimes referred to as constructed-
response questions) that measure students’ abilities to explain, integrate, apply, analyze,
evaluate, and communicate scientific information

= Investigation tasks that probe students’ abilities to make observations, perform
investigations, and evaluate and apply results of investigations

The core of the science framework is organized into three major fields -- earth, physical, and life
sciences. It also defines characteristic elements of knowing and doing science -- conceptual
understanding, scientific investigation, and practical reasoning. Each question in the assessment
measures knowing and doing science within one or more fields of science.

Furthermore, two overarching domains integrate the three fields of science -- the nature of
science and the organizing themes of science. The nature of science encompasses the historical
development of science and technology, the habits of mind that characterize scientists and
engineers as well as the methods they employ in their work. It also includes the nature of design
and related concepts such as optimization and trade-off. The themes of science include the
notions of systems and their application in the scientific disciplines, models and their role in the
development of scientific understanding, and patterns of change exemplified in natural
phenomena.

Following current assessment trends, the science framework includes multiple-choice questions,
but emphasizes questions that call for student-constructed responses. Under the new
framework up to 80 percent of student assessment time was allocated to answering
constructed-response questions. The assessment included two types of constructed-response
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questions -- short response questions that required students to provide brief one- or two-
sentence answers and extended-response questions that required answers one or two
paragraphs in length.

In addition, students were given hands-on activities that required them to actually "do" a
scientific investigation appropriate to their level of development. These structured activities
guided students through scientific observation and interpretation, engaging them in an
assessment experience that was more closely related to real science than a traditional paper-
and-pencil test. (The full text of the Grade 8 Hands-on Tasks can be found in Appendix B.) This
approach of "doing" science was similar to many statewide science assessment programs that

include nontraditional types of questions such as constructed-response and performance
4

questions.
A companion NCES report5 on science achievement provides a fuller description of the
framework, and the cognitive questions that embody it, while the NAEP Technical Report and
the NAGB science framework provide full details.

Reports on Science Performance

NAEP reports present descriptive information about students’ average performance as well as
basic and higher level performance in various subjects across the nation, by region and states,
and by selected student background characteristics such as gender, race or ethnicity, and
parents’ education. This NAGB report presents information about achievement using the newly
adopted science achievement levels. The results are expressed as percentages of students, or
percentages of selected subgroups, who have reached the NAEP student performance standards
in the nation and states. The companion NCES report focuses on the average achievement for
the nation, the states, and various subgroups and on the relationship between achievement and
various background variables such as time spent on homework and student motivation to
participate in or do well on NAEP.

The Achievement Levels Policy

The 1988 NAEP Iegislation6 creating NAGB directed the Board to identify "appropriate
achievement goals . . . for each subject area” that NAEP measures. The 1994 NAEP

reauthorization’ reaffirmed many of the Board'’s statutory responsibilities, including "developing
appropriate student performance standards for each age and grade in each subject area to be
tested under the National Assessment.” Following this directive and striving to achieve a primary
mandate of the 1988 statute, "to improve the form and use of NAEP results," the Board has been
developing student performance standards (called achievement levels) for NAEP since 1990. The
Board has adopted achievement levels in mathematics, reading, U.S. history, world geography,
and science.
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The achievement levels adopted by the Board and used here to report the performance of
students on the 1996 NAEP Science Assessment are developmental, and as such, are currently
being evaluated by the National Academy of Sciences (NAS). The NAS findings will be available
in late 1998.

The Board framed the policy for the achievement levels to help answer the question, "How good
is good enough?" The goal is to report NAEP results in terms of the quality of student
achievement by defining levels of learning linked to a common body of knowledge and skills
that all students should attain, regardless of their backgrounds. The Board defined three levels
for each grade: Basic, Proficient, and Advanced. These levels are cumulative in nature, that is, it is
assumed that students at the Proficient level are likely to be successful at

the Basic and Proficient content and students at the Advanced level are likely to be successful at
the Basic, Proficient, and Advanced content. Table 1 presents the policy definitions of the
achievement levels that apply across grades and subject areas. The specific content descriptions
of science achievement levels for grades 4, 8, and 12 can be found in Appendix A. Adopting
three levels of achievement for each grade signals the importance of looking at all levels of
performance, from the most advanced to the very minimal. The Board believes, however, that all
students should reach the Proficient level; the Basic level is not the desired goal, but rather
partial mastery, a step toward Proficient.

Development of the 1996 NAEP Science Levels

In general, NAGB develops achievement levels for NAEP using a method for setting student
performance standards that identifies what students should know and be able to do at each level.
On behalf of NAGB, ACT assembles panels for each grade level and presents them with the
policy definitions and the preliminary descriptions of the content for the achievement levels
(crafted during the framework consensus process), the assessment framework, and a selection of
questions from the assessment. Using these items, panelists develop and refine the final
descriptions of content.

The content descriptions continue to be refined throughout the level-setting process and are
validated by a supplementary group of panelists after the level-setting meetings. Panelists are
also asked to select sample questions for each level. These questions, chosen from the set of
released test questions, represent the full range of performance from one achievement level to
the next higher level. The goal in creating content definitions and identifying and selecting
exemplar questions and student responses is to represent the full range of performance from
one level to the next.

When developing the science achievement levels in 1996, Board members carefully studied the

information generated by the level-setting process designed and implemented by ACT8 The
Board believed that some of the levels derived from the process did not meet its criterion of
reasonableness. In several cases, the levels seemed to be set either lower or higher than would
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be reasonable, resulting in too few or too many students placing at or above

the Basic, Proficient, or Advanced levels. In reaching this conclusion, the Board examined the
relevant available information, including achievement levels already adopted in other NAEP
subjects, 1996 Advanced Placement (AP) results for twelfth-grade students, and information
about eighth-grade students gathered from the TIMSS survey. The Board also studied the effect
of adopting higher or lower cut scores on the percentages of students at or above the levels as
well as the cut scores recommended by individual panelists who participated in the original
process.

In the final analysis, the Board exercised its judgment about where the levels should be set on
the NAEP scale to satisfy the reasonableness criterion. The levels presented in this report reflect
the Board's deliberations and, as such, have been adopted by the Board for reporting the 1996
NAEP science achievement results.

Because content descriptions developed by the ACT panelists no longer matched the cut scores
adopted by the Board, a broadly representative group of science educators and scientists was
asked to develop new descriptions, which would describe what students know and can do at
each achievement level based on students’ achievement on the assessment ques’cions.9 Table

2 provides a summary of the NAEP science achievement level descriptions.

Since these descriptions were developed dependent on students’ performance on questions in
the assessment, they should not be compared either to the preliminary descriptions in the
science framework or to the descriptions in other subject areas. Such descriptions are
statements of what students should know and be able to do, and as such, may not be
comparable to those being reported here for the 1996 Science Assessment.

In addition, new exemplar questions were selected to better represent the content of the science
achievement levels adopted by the Board.

The 1996 Science Achievement Levels

The achievement levels adopted by the Board consist of the following:

= Content descriptions of what students know and can do at each level
= Cut scores on the 0-to-300 NAEP science scale that define the three achievement levels'®

= Exemplar questions and student responses that represent performance at
the Basic, Proficient, and Advanced levels for grades 4, 8, and 12

The full text of the achievement levels descriptions can be found in Appendix A, and in
the Exemplars.
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Cautions on Interpretations

The averages and percentages presented in this report are estimates because they are based on
samples rather than on all members of each population. Consequently, the results are subject to
a measure of uncertainty, reflected in the standard errors of the estimates. (The Standard Error
Tables can be found in Appendix C.) The comparisons presented in this report are based on
statistical tests that consider the magnitude of the difference between the group averages or
percentages and the standard errors of those statistics. Throughout this report, differences
among reporting groups are defined as significant when they are significant from a statistical
perspective. The discussion of a difference as statistically significant means that observed
differences in the sample are likely to reflect real differences in the population and are highly

unlikely to have resulted from chance factors associated with sampling variability.11 The term
"significant," therefore, is not intended to imply a judgment about the educational importance
of the absolute magnitude of the differences. It is, rather, intended to identify statistically
dependable population differences to help focus subsequent dialogue among policymakers,
educators, and the public.

The reader is cautioned against interpreting the relationships among subgroup averages or
percentages as causal relationships. Average performance differences between two groups of
students may result in part from socioeconomic and other factors. For example, differences
among racial and ethnic subgroups are almost certainly associated with a broad range of
socioeconomic and educational factors not discussed in this report. Similarly, differences in
performance between public and nonpublic school students may be better understood by
accounting for educational and other factors such as the composition of the student body,
parents’ education levels, and parental involvement. Finally, student participation rates and the
motivation of students, particularly twelfth-graders, to perform on an assessment like NAEP
should be considered when interpreting the results. (A further discussion of twelfth-graders’
participation rates and motivation is presented in Appendix A of the NCES companion report
cited earlier.)

The NAEP scales and achievement level cut points were established independently for each
grade. As a result, only within-grade comparisons can be made. Comparing the achievement
level attainment of males in grade 4 with that of males in grade 12, for example, or making
other across-grade comparisons is not meaningful.

Finally, a word about the Tables and Figures found in Chapters 2 and 3 of this report. The data in
these chapters illustrate the percentage of students at or above each achievement level. Since
students at the Proficient and Advanced levels have also satisfied the requirements for

the Basic level, the percentage of the students at or above the Basic level includes these
students. Similarly, the percentages at or above the Proficient level includes those students who
reached the Advanced level. These percentages are cumulative and do not sum to 100 percent.

Page | 13



Tables — Introduction

Table 1

Policy Definitions of NAEF Achievement Levels

Achievement Level

Advanced

Superior performance

Proficient

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.

Basic

Partial mastery of prerequisite knowledge and
skills that are fundamental for proficient wark
at each grade

Page | 14



Table 2 Summary of the 1996 HAEP Sclence Achlevement
Level Descriptions
Cut Score Content Descriptions
Grade 4
Basic Students perfarmineg at the Basic level demenstrate same of the knowdedge and resdoning required for
138 urderstarding of the earth, physical, and life sdences st a level ap prepriste te Grade 4 For example, they can carry
it simgple Evestigations and read untompicsted graphs and dagrams. Studants a1 this keod alsa show 5
beginning understanding of dassfication, simple retationships, and enargy.
Proficient | Stwdents perfarming at the Fraficent level demorstrate the knowdedge and reasoning required for understanding
170 of the earth, physical, and life soences at a leved appropriate to Grade 4 For example, they understand concepts
refating ta the Earth's featunes, phytical propertics, and structure and function. In additian, students can farmulate
salutiors 1o familiar problems as well a show & beginning avarenes of ksues avociated with tachraolegy.
Advanced | $tudents perfarming at the Acvanced kel demonstrate a solid understanding of the earth, physizal. and life
204 soiences a5 well as the ability to apply theer understanding to practical staatans at a level appropriate to Grade 4
Far examgle, they can perform and criique simple mvestigations, maka connedions from one or mere of the
wientes ta predict o condude, and apply fundamental cancepts to practical apalicatians
Grade &
Basic Sasdents perfarming at the Fasi level demonstrate some of the knowedge and reasoning required for
143 urederstanding of the earth, physical, and life saences at a level ap propriate te Grade B For example, they can carmy
ot irvesbgatians and chtain mfarmation from graphs, diagrams, ard tables, In addtticon, they demonstrate some
urelarstanding of congapts redating ta tha salar sysern and relatie motien. Students 3t this kel aba have a
begmning understanding of tause-and-cHect relationships
Proficient | Sudents perfarining at the Profiden t bevel demsrstiate rmuch of the kioledge snd many of the remaning
170 abilites essential for understandng of the earth, physical, and ife sciences at a bevel appropriate to Grade 8. For
earnple, students can interpret graphic infomation, design seple immestigations, and explain such sdertific
conEpts a5 enangy transfar Students at this kel alse show an avaraness of environmental ssuwes, espedally thosa
addressing enargy and palligion
Advanced | Suderts perfariming at the Acvarced kel demonstrate 8 salid understanding of the earth, physical, and life
207 scienieg o5 el as thie abilities reguined 1a apply their understarnding in practical stustions st a level sppropriate to
Grade B. For example, students can perfonm and critigue the design of investigations, relate soentific concepts t
each other, explan their reasening, and disouss the Imgact of human activities en the environment,
Grade 12
Basic Students perfarmineg at the Basic kevel demonstrate same knowledge and certain reasoning abilties required for
145 urderstarding of the earth, physical, and life sdences st 8 level ap propriste te Grade 12 In sddition, they
demarstrate knvwledge of the themes af wisrke [modss, fystems, pattems af charge} reguinesd far undertanding
thie maost besic relationshigs ameng the earth, phrsical, and bfe sciences, They are able to conduct inestigations,
grifique the design of investigations, and demonstrate a rudimantary understanding of sciantific prindples
Proficient | $tudents perfarming at the Proficient level demarstrate the knowdedge and ressoning abilities reguired far
178 urderstanding of the earth, physical, and life soences at a leve! approprate to Grade 12 Inaddition, they
demaorstrate knoadedge of the themes af wisre (o, fystbaims, partams af charge} reguined far undertanding
how thiesse thames ibustrate ssatial relationships amareg the earth, physical, and life sdences, They are abbs w
analyze data and apply sdentific prindples te everpday siuations,
ﬂ.'ﬂ"l"ﬂ nced Sudents perfarming at the Advanoed level gemonstrata the knowledge and reasoning abelities required for a sald
210 urderstanding of the earth, physical, and life soences at a leve! approprate to Grade 12 Inaddition, they

demaratrate knowdedge of the themes of soence [moedals, systems, pattems of charge} required far imtegrating
knowiedge and wunderstanding of kientific princi ples fram the carth, physical, ard life kienoes. Students tan design
inuestigations that argwer questans abaut raa-world situations ard e their reasoning abilities ta make
predicliond
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Endnotes — Introduction

1 Executive Office of the President, National goals for education (Washington, DC: Government
Printing Office, 1990).

2 Grade 8 TIMSS results were released on November 20, 1996, grade 4 results were released on
June 10, 1997, and grade 12 results will be released in early 1998.

3 Science framework for the 1996 National Assessment of Educational Progress (Washington, DC:
National Assessment Governing Board, 1995).

4 Council of Chief State School Officers, State Education Assessment Center, State student
assessment program database, 1994-95 school year (Washington, DC: Council of Chief State
School Officers, 1996).

5 O'Sullivan, C.Y., Reese, C.M., Mazzeo, J., NAEP 1996 science report card for the nation and the
states (Washington, DC: National Center for Education Statistics, 1997).

6 Public Law 100-297. (1988). National Assessment of Educational Progress improvement act
(Article No. USC 1221). Washington, DC.

7 Public Law 103-382. (1994). Improving America's schools act. Washington, DC.

8 The technical details of the original process conducted by ACT can be found in The 1996
science achievement levels: Final report (lowa City, IA: ACT, 1997).

9 Bourque, M.L. Report on developing achievement levels descriptions for the 1996 NAEP science
assessment (unpublished manuscript, 1997).

10 The 1996 NAEP Science Assessment is scaled separately for each grade, 4, 8, and 12, and is
reported here using a 0-300 metric. Comparisons of performance across grades are not
appropriate. Further details on the development of the 1996 NAEP science scale can be found in
the companion NCES report.

11 All differences reported are statistically significant at the 0.05 level with appropriate
adjustments for multiple comparisons. Appendix A of the NAEP 1996 science report card for the
nation and the states provides further details on the technical procedures used to analyze the
data.
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Exemplars

Grade 4

Basic Exemplar 1

basic exemplar 1

Students at the Basic leved are likely 10 have a knowledge of the stages
of the life cycles of famuliar arganisms.

Iiscets alsoclange as thoy g, Look al the pictores Belmv, Cie part
of the picture is missing. Diaw and label the missing part of the piclure.

Scoring guide:

I 2 = Draws and l[abols tha

| pupal stage
& <<m | 1 = Draws or labels the

0 = Does not draw the pupal
. ) . stagae
Egz Caerpillar Draw ark Lkl the missing Butterly
pan of the piciure

Percent reaching a score of 2
a1 each achisvement level:

Basic Exemplar 2

I basic exemplar 2

Students at the Basic lavel are l&ely to identify one useful properly of common materiaks,
such as metals used 10 make objests found in and aound the homie.

Manty things are misbe of seal, such ax pots, pans, tools, amld wine,
Cimve o reasonis why mctals are usod o make many dilTerent hmgs,

L fhomll one poguem g ot Scoring guide:

bt becalse metaifast predry long
L

2 = Lisls 2 propeftios of
mafal

1 = Lists 1 property of metal

0 = Lists no propartios of
mafal

Percent reaching a score of 1
al wrach achievement levek
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Proficient Exemplar 3

proficient exemplar 3

Studams ar the Froficient level are likely 1o recoghize major features of the Eanh's surfate.

Look at the world maps below.  Which map has the Atlantic
aml Pacific Oozans corretly laleled?

A ocr
Ty %a
Al Pacilic
Ukpan Cioean

K -
Lo Fa

Porcemnd cormegl
at nach achiewement bsvel:

Profschent

] a4

Proficient Exemplar 4

proficient exemplar 4

This question measwres the students’ understanding of how natural forces change features of
the Earth's surface and the ability to descnbe those changes. At the Proficient level, studsnts
ane likely 1o provide one of two I00ces and may or may not be abe to describe the changes

Scoring guide:

3 = Lists 2 forees and 2
descriptions

2 = Lists 2 forces and 1
description

1 = Lists 1 force and 1
dascription or lists 1 or 2
forces with no descriptions

0 = Lists no cormect forces

Percent reaching a scone of 1
at aach achisvemant lovel:

Below Basic | Basic [T 0

“prnadn

Matural forces are always changing features of the karh's
surface. Some changes happen quickly and soawe changes
hanpen sloaly.

1] Mo v matural Forve that can change s pan of the Fanb's
surfce over i period of days,

How s the Fanh's anfsce changed?

W chomgel, wiben
e b

A1ap Mo one palural fosce that Gan Jhamge @ gat of the

s

How bs the Fanh's suffsce changed?

_naeder e Elade fhoms
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Proficient Exemplar 5

proficient exemplar 5

This guestion measwes the studerts’ understanding of patlesns of motion in the water, such
as wibwations causad by a disturbarwe, Students at tha Proficient leval
arg lkely o select the cormedt patten.

You stand on the end of a boat dock amd iosx a small stone o
o i pend of ssilll water. Kipples form on the surface of the
naler, Which ilmwing showes whad youn will see when ot bscv
dowvrn i the waster? (% nmearks where thee siong e the water,)

Percent cormect
at aach achisvement level:

™ S o of
flte x DYy wee

Advanced Exemplar 6

advanced exemplar &

Students at the Advanced level are likely to correctly analyze
the appropriateness of an expenmental desagn,

Scoring guide:

M Sanall Laghe Bulb .
Z = Lists 1 reason why design
Solic] Wimsd 1id is appropriate with comect

explanation
. 3 1 = Lists 1 reason why design
Lish “!“h is appropriate but offers
with Watcr with Walcr o edplaration or an
- 1 — incomect explanation
J 0 = States the design is
inappropnate

B Lid

L Ciranvel

15 this a pood way W ser up this experiment” Tell why or why mo

:ﬁ ﬂ‘ﬁ& Pesr o cFanee o Percent reaching a score of 2
Fom Ak AL 1 (2 and at exch achievement level:
Tt sn conllls oo Jebh. alim -
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Advanced Exemplar 7

advanced exemplar 7

Students at the Advanced level are likely to have a full understanding of

Scoring guide:

4 = Lists 2 similarities and 2
differances

3 = Lists 2 differences and 1
simalarity or 2 similaritics
and 1 difference

2 = Lists 1 similarity and 1
difference of 2 similarities
or 2 differences

1 = Lists 1 similarity or 1
difference

0 = Lists no coimect shmilarities
or differences

Percent reaching a score of 3
ot each achievemant level:

the life cycle of familiar organisms

The picture below shows the life ovde of a grasshopper,
(= WES

%
s

Telll o way that the grasshopper’s life evele is different
from the butterily s life cvcle.

Tell vne wary thenl the grsshopper™s life cvele is by sane
s e baicerfly e life cache,

%ol oplhoms aye
“%%ﬁ h

Tell some oiher ways that the grsshopper's and the
batterdly's life cycles ane similar and different {rom each

ol

g mmﬂbﬁ o
Fhe laderdl '8 Tisr 3 i
IrEn T Tums o 4 Cco O
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Grade 8

Basic Exemplar 1

basic exemplar 1

This question measures the students’ understanding of the effect of parasites on familiar
ofganisms and ther enaronment. Studants at the Basic level ane likely
Lo ideritify ooe advantage o one disadvantage,

When a pepulation of mice is infected with parashies, many of
the mice dae [rom ll'u.-|:mus:li|: imfection, but some mice i
s hewlthy as they wene belore baang infectad, Soame people an
cofsidering using these parasites to comtmol the mouse popu-
Latio in poogle’s homes,

Give one abantige and ome disdvanlagee of using e

pamsites instend of mouse ops oF poisons to limit the popu S
Taton ol mice. 5“'2"“"9 gmda.

Advamage: 2 = lists 1 advantage and
1 disadvarage

1 = Lists 1 advaniage or 1
disadvantage

0 = Demanstrates no

understanciing

Percant reaching a score of 1
at sach achisvement level:

Basic Exemplar 2

basic exemplar 2

Students at the Basic level are likely to display an understanding
of tha different classiications of organismns,

A ceram oeganism his many cells, each containimg a
nuclens, I the orgmism makes its own focd, 5 would
b clsmsifiead as

it biclerium

o Tungus.

a plamt

& 086

fun animal

Percant comeet
at oach achiovemont loval:
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Basic Exemplar 3

basic exemplar 3

Sudents at the Froficient level are likely to be able W read a graph and make an
obsenation about the data desplayed i the graph and o give an axplanation
for the obsenaton. At the Basie level, students would probably only
be able o respond correctly 10 one pan of the question.

Thi plamees mowe ain differemt speeds amd reouire dilferent
amcnenis of ginee o cicke the Suie The Tollowing graph shows
the number of Earch days it wokes for esch of the four planets o
monve around the Sun osce.

P
-
wll
F:- T e
-
PR
E
E SiH)
Scoring guide: -
B MM}
z pie
[=
2 = Identifies Mercury and L
Yenus and explains the é 2} Al
procedure -
1 = ldentifics 1 or both P :
prane_ts and may or may = i
ned give the comect 5 1 150 bl i) 250
explanation Averagze Distanoe from Sun (million kilometers)
0 = Identifies Mars 1 Meroury 1 Earh

11 Wenus IV Murs

Using information from the graph, name cach planct that has a
vear that 14 shoner tkana vear on banle Eayplaom Bow you
arrived ol your enswer

Percent reaching a score ol 1
at each achipvemant eyl

Proficient Exemplar 4

proficient exemplar 4

{see question from basac exemplar 3)

||\illy wriformarion from the yf:||'l||. Annie cach rﬂ:uu‘l thal has &
year that is shorer D i year on Bl Explion b vou
arrived o your answer.

Percent reaching a scone of 2
at each achieverment level:

e bia 5
s dasy, 7o tredle fhe sce—
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Proficient Exemplar 5

proficient exemplar 5

This question measures the students” ability to meke a prediction about an experiment with
an explanation and to explain why the prediction may be incorect. Stodents o
Lhe Advanced level are probably atde 10 provide explanations, while
stuchents at the Proficront level ang not | kily 1o do 0.

Suppose that the exporiments vielded the resalts shown im the ke bolow

Tiswe {min) ] 1 2 i ] 4 e 1 =

Soil Temp'C) e ZpfZES) A 2o 275 |2es a0 52

Water Temp (°C) | 200 20.5] 23 |235] 24 |2%5| 26275 [2BS

AL beseh et hes white sand, vou memsure thie temperature of Seoring quide:
whe sandd amd the temperanine of the senvater al 900 am. You
Tincl ahan both have a semperatunge of |6 C, [T s clear amd
sunemy afl m-'umiul:. whit do the data from the uxpuximerr. gy ;

! - ) rediction and explains wh
predict abowt the sempertune of the white sand compared to :: i s N P ¥
the semperatsme of the ssater al soonT ¥ L

! lld 2 = Lists a prediction and
w oL explains it or explains why
it i wrong.
Expiatin your answer; 1 = Lists a reasonabke prediction

0 = Provides no reasonable
W prciction o xlaraton

Expiain why the prediction based on the data might
b wrong,

3 = Lists and {,"kl,'ﬂ“'lll"lf. o

Parcent reaching a scone of 1
at each achicvement lavek

Proficsent
&4

Advanced Exemplar 6

advanced exemplar 6

(5w question from proficient exemplar 5)

e Sard WAl eeme- tove
whrpie Yhon ¥ne et Wy nen

Expiain BRI ATENCT

Wat Ane- sam w Gpoel B
oin. e whARr dnd 4 heesang

Explain why tlse predicon based on il data might Percent réaching a score of 2
b wrong. at #ach achisvement level:

Ty cianr Ve worg Veoss
¥ae Yime ddba T3 werrach
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Proficient Exemplar 7

proficient exemplar 7

Proficierd level responses demonstrate an awareness of planetary movement
and position, while Advanced level responses alio demonstrate

Scoring gubde:

Z = identifies planets in cormect
confiquration with an
explanation

1 = Aware of configuration with
an explanation

0 = Responds "Yes® wilth an
incorrect of no explanation

Percent reaching a score of 1
at each achievernoent bevel:

Proficient
54

Advanced Exemplar 8

Seoring guide:

2 = Wentifies planets in cormect
configuration with an
eaplanation

1 = Aware of configuraticn with
an explanation

0 = Responds "Yes® with an
incofrect of no explanation

Percent reaching a score of 2
at sach achiorermant bovel:

an umderstanding of confiquraton and ortmis.

| ? ;r;" :11.::1:
kd/ =3

A the moment of time shown in e piciure aboae, Vemus is the
plianer elosesy wo e Farhe Ceald Mercury ever be the plana
wlomist i the Fanh?

. v

B Mo

Explain why or why meal, Yo can drisn om e piciune w help
wexpliin your answer

advanced exemplar 8

[
I Vers
U Fank

A the moment of time shown in the piciure shove, Venus is the
planet closess 1o the Eanh, Could Mercury ever be the plane
chimeil 1o the Earth?

- Vs
(B> Mo

Eaplain why o why noL You can drame on the preture i help
e il n your answer,

itk vt i,
iF_goes -'I-—f: %‘f dastar amf 2R,
4 mﬂw#—n#‘m op o A
Forger o g0 atund Hhe Lun o Moty
eaiems wE il Earti
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Advanced Exemplar 9

advanced exemplar 9

This question measures the students’ undarstanding of inputfoutput enengy forms. At the
Achvanced leval, students are likely o choose the comect respanse,

Which of the fodlowing represems e IpULoWpIT energy

forms for a dereo system !

lopus
& Muten

Jd Motion
T Elciriciy

@ Flearidny

Chiprs

Sound only

Sonnd sl hest omly
lothon and sound only

Mlotion, sinand, sl heat

Percent cormect
at sach schisvament leval:

Advanced
-+
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Grade 12

Basic Exemplar 1

basic exemplar 1 l

Students at the Basic eval are likely 1o recognize biotechnology and Rs purpose.
Ammicsceniesis can e wsed o detect which of ghe I'nllrn.'.ing_ in
afes?

Choler

Do symedrome

Mleusles

g6 08

Acquinsd immunodelicency syndrnee (AT

Percont comock
at each achigrormant lovel:

Basic Exemplar 2

TSI,

At the Basic level, students ara likely to identify how characteristics
of a substance change as its form changes,

basic exemplar 2

Tuarimg which of the (ollowing processes (< hene o dectease in
the hent comtent of the Form of water madicabed™

L J b s it forms on s lake

4 i Water droplets as they Eall g the groansd
] Water us i1 evaponxies Trom o pomnd
e Srew s it melis on @ mouniainside

Percent comect
at each achiowernont hewel:
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Basic Exemplar 3

I basic exemplar 3

Studerts st the Basic level demonstrate an understanding of most, bul net all,
of the elements that occur during water cycles

Thi diagram aboae showvs @ roion near e coasl of @ large
comtinent. A ronge of high, snowcapped moantnins lies near the
occan. There is & famm between the mountains and o fonest,

The follewang questeen ask you to think abol wialer aml the
witer cycle in the systern shown in the disgrm. In the system,
wiker exisls as a gas. o luguid, and @ solid,

Scoring guide:
Dhscnibe how water in the lake can become spow oa the
mmaimlains in the system shown i the dimgram, o' Lt 3 elarnente of the
process in this water cyche
_‘E_.'.'Efﬂ_.lﬁ';_m_&_,_r e 2 2 = Lists 2 elements
ALl P ' 2
1 = Lists 1 element

0 = Shows no understanding

Percent reaching a score of 2
at cach achicvemont level:
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Basic Exemplar 4

basic exemplar 4 l

This quastion measunes the students” ahility te plan 2 seientifie test and to erplain how the
tesh wioukd work, Students at the Basic level are Hkely 1 provide a method for (he
cxperiment, while the studomts at the Proficient level also provide its results.

Scori b Some sludents were studying water in the environment. [hey
ng guide: filled one sample jar with cocan water and @mother sample gar
with fresh wiver [rom the lake. The Eibels on te pars Fell off,

3 = Lists a method and its il thee weater in kot jors looked the sime, Deseribe a lest,
resules other than tnsting or smelling the waier, that the students could
T T T T T T do b determsine which jar held the ocean water and which jar

2 i = Belad e lhe water, Enplain how e vest wouhd sk
with minamal detail o a

partial or flawed method
1 = Lists a method with no aould Aot A umdions
details

0 = Provides an inconclusive i 4 7
metiod i

Percent resching a scoro of 1
at pach achicvernent level:

Proficient Exemplar 5

[ glrade 12

proficient exemplar 5

{see question from basic examplar 4)

tosting ingach one o s e

el octnan 3houlid il
Percent reaching a score of 2 E-b'ﬂkhﬁ - Satk M‘*mﬂ

at sach achiovemant loval:

Profichent
17

Proficient Exemplar 6

proficient exemplar 6 l

(SE QUESHON rom Dasie exemylar 4)
Ahg Phy dimts il pus .Ennr... P
g ¥

ﬁ the. Wl dhe— MFJ W ﬁm
& c i Sl
Percent reaching a score of 3

at each achievement level: whot ek had Sa ﬁ s ot el
e ydadon bad  ampueo el amd she.

Proficient
68 .
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Proficient Exemplar 7

I proficient exemplar 7

Students at the Advanced level demonstrate a full understanding of energy transformations
i 1-;:<hr1;;||;:g|n:;| syshams ared can explam deflerancas among tha Brygy brarsionmations
Students 3t the Praficient level ane likely (10 only provide one portion of the full response

Coal 16 bormed i posver (dant tha prodeces electricity, Ina
Bromise wmiles oovany. e lightbul b is momed on, Describe the enemgy
eransformations imaelved,

o s B Gy oy e, WA s 0T Drmmy Scoring guide:

Compare the amount of encrgy released mone hour by buring =l B ey

the coal, the amount of energy received from the power plant m llr{l“lifdrl‘lﬂlfldﬁﬂ-
one D by ihe eoaise, sl ifee sumount of light energy 2 = Lists 2 clements
produced in one hour by the Bghibulb, Explain any differences 1 = Lists 1 alamen

aming these thee Sssuns of cneng. 0 = Lists no correct elaments

i ey o sy e ol LR Bt
i £ R B T T T
T, T AR AT W A HrTiee dee
T A T I PR T LT DRy B Percent reaching a score of 1
A et N T L m#‘!ﬂiﬁﬁﬂ_ﬂﬂ_ at each achievement lavel:
A e S MR Bolow Basic | Basic [0
[}

Advanced Exemplar 8

I advanced exemplar 8

Cogll is burmwed i poaver plint thas produces electriciny, D a
Bouise miles amvay, o lightbulb is mmed on, Describe the energy
transformations imvalved.

Compane the amoani of enwergy relessed moone hour by burmang
she coal, b sumount of energy received Trons the poseer plami in
o hoar by the hosse, and the amount of light energy
prosfuced in ome hour by the Bghibulb, Explain any dafferences
among these thiee smounts of energy.

Percent reaching a soone of 3
at each achisvement level:

Advansed
57
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Advanced Exemplar 9

advanced exemplar 9 l

AL the Advenced lewel, students probably understand mast of the information in a tabbke
and arge bkely o draw redsonable conclusions from the table and some
ari able o explain those concusions

Scoring guide:

2 = ldentifies as 1 species

1 = dentifies as T species but
includas insignificant
infarmation

0 = Responds that they are of
different species based on
different appearances

Parcent reaching a soore of 1
at sach achisvemant lovel:

Advanced Exemplar 10

The hinlogist collected infomation ahoan ihe physical
appearance, madng behavior, snd reproduciion compaibiling of
the three lrog popalstions. Sonse of this mfomution is shown
in e tinle helow,

Ferg By Todor Plasiang Behyions Hepanfotia
Popitien Fater Csmpaibality
[—r rvan with b | Doolln for swsben | ' sl prpmosdiocs
Varpe Bvan it | o bl water | aol B from Pl
o povnTa el ge F and Prasd 1
Poed * Circes with many | Looks formaton | o s scpasisce
dark broew apoty | 1 shatbos saizr § =i bop fon Pesd
o pronal's. el g 1 and Powsl
Posd & Light barein wiih Laxciis [or meaies L sy e pedice
many bl Brows gn preass asdl ot wil b from Fossd
B planh 1m Band nca 1 and Pomd 2
et sl

Baseal on the information in the table, do you think thet the
theee populations of frogs all belong o the same species o are
mermbers of two or theee dilfercm Tnog species”? Justify your
ATRNVCT, JIJICI t'l"illll wha |nf1u'n|:|li-.lr. i ||hl‘ |'-1HI:‘ e s
improreant in helping delerming vour amswer,

Yoo By ol ket Rt sene-
AWHE and A e Babib
Trey ol jrecd s Saml  gaerd s K

et it
gach

advanced exemplar 10 l

{so0 quiostion krom advanced exomplor 0)

Percent reaching a score of 2
at aach achievemant lovel:

Based on the mfosmatien in the able, du:mu thark that the
thege pogudations o Trogs sl belong W the same spevies o are
miermlwers of two o (hree differcm frog species? Justify wour
anawer, and eyplain what infermation in the mble s moa
Imgroreant in helping determine vour amsswer.
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Achievement Level Results

National and Regional Comparisons

The NAEP 1996 Assessment gathered detailed information about the science knowledge and
skills of the nation’s fourth-, eighth-, and twelfth-grade students.

This chapter offers detailed descriptions of the science achievement levels for the nation, for
major regions within the nation, and for major subpopulations (e.g., males and females). The
1996 science findings showed a number of consistent patterns. At all three grades, racial and
ethnic groups showed large differences in achievement level attainment. Also at all three grades,
higher levels of parental education were generally associated with students’ attainment of
higher achievement levels. Finally, at all three grades, groups of students who may be low in
socioeconomic status or otherwise "at risk" -- specifically, those receiving Title | services and
those eligible for free or reduced-price lunches -- attained lower achievement levels than other
students. Other patterns such as gender differences in achievement level attainment were less
consistent.

National Results

Nationally, as Figure 1 shows, 3 percent of students at grades 4, 8, and 12 performed at

the Advanced level. The percentage of students performing at or above the Proficient level was
29 percent at grades 4 and 8 and 21 percent at grade 12. Those at or above the Basic level
represented 67 percent of students in grade 4, 61 percent of students in grade 8, and 57 percent
of students in grade 12.

Regional Results

For reporting purposes, the nation was divided into four regions: Northeast, Southeast, Central,
and West. Each state was assigned to a region, as was the District of Columbia. (The NCES
companion report provides a description of each region.) Regional differences in performance
have typically been found across the various subjects NAEP has assessed (science, mathematics,
reading, writing, history, geography, and others).

As Table 3 indicates, the 1996 Science Assessment results also revealed regional differences in
performance. In general, compared with students in the Southeast and West, a higher
percentage of students in the Northeast and Central regions attained higher achievement levels.
In particular, proportionally more students attending schools in the Central region were at or
above the Proficient level than was true of students in the Southeast. At grades 4 and 12, a
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greater percentage of students attending schools in the Northeast were also at or above

the Proficient level when compared with students in the Southeast. At all three grades,
compared with students in the Southeast, greater percentages of students in the Central region
reached the Basic level. At grades 4 and 12, a similar pattern appeared when students in the
Northeast were compared with those in the Southeast. At grade 12, students in the Central
region significantly outperformed those in the West at the Basic and Proficient levels.

Performance of Selected Subgroups

The following sections of this chapter report results for selected demographic subgroups of
fourth-, eighth-, and twelfth-grade students. The subgroups are classified by gender, race and
ethnicity, level of parental education, type of school, Title | participation, and eligibility for the
free or reduced-price lunch program. The results from the 1996 Science Assessment are
consistent with NAEP results in other subjects, in that members of a subgroup vary considerably
in achievement level attainment.

Gender

Are there differences in achievement levels attained by males and females? Table 4 and Figure

2 show the percentage of males and females performing at or above the three achievement
levels, as well as those performing below the Basic level. Gender differences in achievement level
attainment are evident in grades 4 and 12. At grade 4, a greater percentage of males than
females was at or above the Proficient level. At grade 12, a greater percentage of males than
females was at or above each of the three levels -- Advanced, Proficient, and Basic. No significant
differences between males and females were found at grade 8.

Race/Ethnicity

How do the achievement level attainments of students from different racial and ethnic groups
compare? Table 5 presents the 1996 science achievement levels attained by students in the
following racial and ethnic categories: White, Black, Hispanic, Asian/Pacific Islander, and
American Indian. (Students’ classification into these categories was based on their own
identification of the racial or ethnic group to which they belong.) Figure 3 displays the
performance of these groups with respect to the Proficient level only.

Differences in achievement level attainment among the racial and ethnic groups were evident at
all grade levels.! Differences in students’ achievement level attainment must be interpreted with
caution, however. Socioeconomic status, home environment, and available educational
opportunities influence attainment and argue against oversimplified explanations.?
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As shown in Table 5, at grade 4, the percentages of White, Asian/Pacific Islander, and American
Indian students at or above the Basic and Proficient levels were greater than the percentages of
Black and Hispanic students at or above these levels.

At grade 8, several differences appeared. The percentages of White and Asian/Pacific Islander
students at or above the Basic and Proficient levels were greater than the percentages of Black
and Hispanic students at these levels. The percentage of American Indian students at or above
the Basic level was greater than the percentages of Black and Hispanic students at this level.
Finally, the percentage of Hispanic students at or above the Basic and Proficient levels was
greater than the percentage of Black students.

At grade 12, the percentage of White students at the Advanced level was greater than the
percentage of Hispanic students, and the percentages of White and Asian/Pacific Islander
students at or above Basic or Proficient levels were greater than the percentages of Black and
Hispanic students at these levels.

Parents’ Highest Education Level

Students who participated in the NAEP Science Assessment were asked to indicate the highest
level of education attained by each parent by selecting one of the following categories: Did Not
Finish High School, Graduated from High School, Some Education after High School, Graduated
from College, and "I Don't Know." Students were classified by the highest educational level they
reported either of their parents attaining. If a student reported that one parent graduated from
college and the other from high school, for example, that student’s achievement level
attainment is shown in the Graduated from College subgroup. Thirty-three percent of fourth-
grade students, 9 percent of eighth-grade students, and 3 percent of twelfth-grade students
reported not knowing the educational level of either parent. At all three grades, as Table

6 and Figure 4 show, higher levels of parental education were associated with attainment of
higher achievement levels.

At grade 4, three significant results were evident. First, a greater percentage of students who
reported that a parent had graduated from college was at the Advanced level than was true of
students who reported that a parent had graduated from high school. Second, greater
percentages of students who reported that a parent had some education after high school were
at or above the Basic and Proficient levels compared with those students who reported that
neither parent finished high school or that at least one parent graduated from high school.
Third, greater percentages of students who reported that a parent had graduated from college
were at or above the Basic and Proficient levels than was true for students who reported that
neither parent finished high school or that one parent had graduated from high school.
Essentially, the same pattern of relationships between parents’ education and students’
achievement levels existed at grade 8.
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The pattern was more pronounced at grade 12 where the significant relationships are even more
numerous at the Basic and Proficient levels. For instance, greater percentages of students
reporting a parent who graduated from college were at or above the Basic or

the Proficient levels than was true of students whose parents had some education after high
school, graduated from high school, or did not finish high school.

Type of School

Approximately 90 percent of the nation’s fourth-, eighth-, and twelfth-grade students attend
public schools. The remainder attend Catholic and other private schools (i.e., nonpublic
schools). Figure 5 displays science achievement level attainment by type of school students
attend.

At all grade levels in 1996, students attending nonpublic schools attained higher achievement
levels than those attending public schools. However, the relationship between school type and
achievement level attainment was less pronounced at grades 8 and 12 than at grade 4.

At grade 4, the percentages of students at or above all three achievement levels -

- Advanced, Proficient, and Basic -- were greater for students attending nonpublic schools than
for students attending public schools. Also at grade 4, students attending both Catholic and
other nonpublic schools outperformed students attending public schools at

the Basic and Proficient levels. At grade 8, there were significant differences between the
percentages of student at or above the Basic and Proficient levels for student attending
nonpublic schools than for students attending public schools. In addition, grade 8 Catholic
school students performed significantly better than public school students at

the Basic and Proficient levels. Similarly, grade 12 nonpublic school students outperformed
public school students at the Basic level.

Caution should be taken not to use these comparisons to make simplistic inferences about the
relative effectiveness of public and nonpublic schools. Differences in achievement level
attainment by students in public and nonpublic schools may be related in part to socioeconomic
or sociological factors, such as parental education or parents’ involvement in their children’s
education.

Participation in Title |

The Improving America’s Schools Act of 19943 reauthorized the Elementary and Secondary
Education Act of 1965 (ESEA). Title I, Part A, of ESEA provides local education agencies with
financial assistance to meet the educational needs of children performing below grade level and

who are economically disadvantaged.4
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Title | programs are designed to help disadvantaged students meet challenging academic
performance standards. They assist schools in improving teaching and learning and in providing
students with opportunities to acquire the knowledge and skills outlined in their state’s
curriculum content and performance standards. Typically, Title | funds are used for reading and
mathematics. All children in schools located in high-poverty areas may benefit from
participation in schoolwide Title | programs. Title | funding supports state and local education
reform efforts and promotes the coordination of resources to improve education for all
students. Nationally, 22 percent of fourth-grade students and 12 percent of eighth-grade
students received Title | services during the 1995-96 academic year. As Table 7 indicates, smaller
percentages of these students attained higher achievement levels compared with other
students. Because the program targets students performing below grade level, these results are
not surprising.

At grades 4 and 8, greater percentages of students who were not currently receiving Title |
services were at or above the Basic, Proficient, and Advanced levels than was true of students
who were receiving Title | services. At grade 12, a greater percentage of students who were not
currently receiving Title | services was at or above the Basic level than was true of students who
were receiving Title | services.

Title | information collected by NAEP refers to current participation in Title | programs. Thus,
students who participated in such services in the past but who do not currently receive services
are not identified as Title | participants. Differences in achievement levels between students who
receive Title | services and those who do not should not be used as an evaluation of Title |
programs. Typically, Title | services are intended for low-achieving students. To properly evaluate
Title | programs, the performance of students participating in them must be monitored and
assessed over time.

Eligibility for Free or Reduced-Price Lunch Program

The free or reduced-price lunch component of the National School Lunch Program offered
through the U.S. Department of Agriculture is designed to ensure that children near or below
the poverty level receive nourishing meals.> This program is available to students attending
public schools, nonprofit private schools, and residential child care institutions. Eligibility for free
or reduced-price meals is determined through the USDA’s Income Eligibility Guidelines. NAEP
includes eligibility for the free or reduced-price lunch program as an indicator of poverty.

As Table 8 shows, the nation’s poorest fourth-, eighth-, and twelfth-grade students (i.e., those
who were eligible for the free or reduced-price lunch program) attained lower achievement
levels than students who were not eligible.
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Specifically, in grades 4 and 8, lower percentages of students who were eligible to receive free or
reduced-price lunch attained the Basic, Proficient, or Advanced levels of performance. At grade
12, this same pattern prevailed for the Basic and Proficient levels.

Summary

The preceding sections provide a detailed picture of achievement levels attained by students in
various subgroups, defined by region, gender, race and ethnicity, level of parental education,
type of school, Title | participation, and eligibility for the free or reduced-price lunch program.
Although results differed slightly by grade and achievement level, the following major findings
emerged:

Nationally, 29 percent of students in grades 4 and 8 were at or above the Proficient level.
Twenty-one percent of students in grade 12 were at or above the Proficient level.
Nationally, approximately 70 percent of students in grade 4 were at the Basic level, while
nearly 60 percent of students in grades 8 and 12 reached this level.

No significant differences in percentages of males and females achievement level
attainment occurred in grade 8. However, at grade 12, greater percentages of males than
females performed at or above the Advanced, Proficient, and Basic levels.

Significant differences in attainment of achievement levels by racial and ethnic groups
were evident at all grade levels, especially in comparisons of Whites with Hispanics and
Whites with Blacks.

At all three grades, higher levels of parental education were associated with significantly
higher achievement level attainments.

On average, students in Title | programs and those eligible for the free or reduced-price
lunch program attained significantly lower achievement levels than students not
participating in these programs.
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Tables — National and Regional Comparisons

Table 3 Average Score and Percentage Attaining Science Achievement Levels by Region
Average At or Above At or Above Below
Scores Advanced Proficient Basic Basic
Grade 4
Nation 150 3 29 b7 33
Northeast 156 4 36 T4 26
Southeast 143 2 23 &7 43
Central 156 4 34 74 26
West 146 F 24 63 37
Grade 8
Nation 150 3 29 &1 3%
Northeast 151 3 30 62 38
Southeast 143 2 22 53 47
Central 156 H] 35 223 32
Wist 149 3 28 &1 3%
Grade 12
Nation 150 3 21 57 43
Northeast 154 4 26 &0 40
Southeast 142 1 14 a7 53
Central 158 4 28 &7 33
West 147 2 17 54 46
SOUSCE: Mational Center for Education Ststiics, National Assessment of Educateoral Progress [HAEP], 1996 Scence Amemment
Table 4 Average Score and Percentage Attaining Science Achievement Levels by Gender
Average At or Above At or Above Below
Scores Advanced Proficient Basic Basic
Grade 4
All Students 150 3 29 67 33
Male 151 3 Ed| 68 32
Female 14% 3 27 67 33
Grade 8
All Students 150 3 249 B1 EL]
Male 151 4 3 62 38
Female 149 3 27 &1 39
Grade 12
All Students 150 3 21 57 43
Male 152 4 25 B0 40
Female 148 1 17 5% 45

SOURCE: Kationl Contar for Education §8stivticy, Naticnal Adseismant af Edugational Progreds (RAEFL 1996 Siencg Aviramang
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Table 5 Percentage Attaining Science Achievemant Levels by Race/Ethnicity

Grade 4

All Students

White

Black

Hispanic
Asian/Pacific 1slander
American Indlan

Gracde 8

All Students

White

Black

Hispanic
Asian/Pacific 1slapder
American Indian

Grade 72

All Students

White

Black

Hispanic
Asian/Pacific 1slander
American Indlan

FILACT: Mazanal Cenbar far Mduzation Staiitio, Mationsl Ausument of Tdustmnal Progrea (NP, 158G Sirmoe osmment

Table &

Grade 4
All Students

Did Mot Finish High School

Advanced

LR FT I = R = A S P A S = R S Y

O W = O b L

Average Score and Percentage Attaining Science Achievement Levels

At or Above At or Absve

Proficient

29
a7
7
=]
29
26

~ b

22
10

Badic

EELEE T

EoeEE

by Parents’ Highest Education Level

Average
Scores

150
136

Graduated from High School 146
Some Education after High School 155

Graduated from College
1 Don't Know

Grade 8
All Students

Did Mot Finish High School

158
144

150
121

Graduated from High School 140
Some Education after High Schood 155

Graduated from College
| Don't Know

Grade 12
Al Students

Did Mot Finish High School

159
134

150
123

Graduated from High Schaol 140
‘Some Education after High Schooll 151

Graduated from College
I Don‘t Know

S0URCE: Hitional Corter for Education Jeathta, Hetional Asrasent of Educational Progoei (RAEF), 197K Scmnde Adisriiment

160
116

Advanced

SO = D W B A L R D L

S A M =S W

At or Above
Proficient

29
10
18
i3
35
13

21
3
12
19
30
4

Below
Batic

EE
21
&b
=B
34
41

EL)
16

38

43
a2
17
&7

44
48

Below
Basic

67
52
64
75
74
&0

61
39
49
69
T2
41

57
25
a3
549
69
17

Basic

EL]
61
51
n
28
55

43
75
57
41
3
a3
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Table 7 Average Score and Percentage Attaining Stence Achievement Levels by

Title | Participation
Average At or Abaove At or Above Below
SCores Advanced Proficient Basic Basic

Grade 4
All Students 150 3 29 &7 33
Participated 126 o 7 £ [
Did Not Participate 157 g 35 76 24
Grade &
Al Students 150 3 29 81 a9
Participated 126 1 8 33 &7
Did Mot Participate 153 3 32 B3 33
Grade 12
All Students 150 E] Fal 57 43
Participated 18 0 2 19 b1
Did Mot Participate 131 2 22 1 a2

SOUACE: Matonal Center Tor Education Surtitic. Matonsl Assesument of Edwcasonal Progres (NATPL 1555 Sienoe Assessment

Table & Average Score and Percentage Attaining Science Achievement Levels by Eligibility
for Free or Reduced-Lunch Program

Average At or Above At or Above Below
Soores Advanced Proficient Basic Basic

Grade 4
All Students 150 3 29 67 33
Mot Eligible 158 4 36 T8 22
Eligible 133 1 13 46 S
Infermation Mot Available 161 6 42 78 22
Grade 8
All Students 150 3 29 61 39
Mot Eligible 156 3 4 B9 in
Eligible 133 1 14 39 &1
Information Mot Avallable 156 5 36 69 n
Grade 12
All Students 150 3 21 57 43
Mot Eligible 154 3 23 62 38
Eligible 125 ¥ 7 2B 72
Information Mot Available 150 3 22 56 44

FOURCT Kational Cemer for Tducabon Jaativxs, Wational Ausessmant of [ducational Frogress [NATFY 1996 sosrce Asumument
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Endnotes — National and Regional Comparisons

1 It was not possible to accurately estimate the standard error associated with the percentage of
Blacks and American Indians at or above the Advanced level for all three grades, and for
Hispanics at or above Advanced in grade 4. Therefore, differences between these groups and
other racial/ethnic groups for these grades and achievement levels are not discussed.

2 McKenzie, F. D., "Educational Strategies for the 1990's," in The state of Black America (New
York: National Urban League, Inc., 1991); Swinton, D. H., "The Economic Status of African
Americans: Permanent Poverty and Inequity," in The state of Black America (New York: National
Urban League, Inc., 1991).

3 Public Law 103-382. (1994). Improving America's schools act. Washington, DC.

4 U.S. Department of Education, Office of Elementary and Secondary Compensatory Education
Programs, Improving basic programs operated by local education agencies (Washington, DC: U.S.
Department of Education, 1996).

5 U.S. General Services Administration, Catalog of federal domestic assistance (Washington, DC:
Executive Office of the President, Office of Management and Budget, 1995).

6 It was not possible to accurately estimate the standard error associated with the percentage of
eligible students at or above the Advanced level for grade 12. Therefore, differences between
eligible and non-eligible groups at the Advanced level for grade 12 are not discussed.
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State Comparisons

The NAEP 1996 Science Assessment gathered detailed information about the science
knowledge and skills of the nation’s fourth-, eighth-, and twelfth-grade students. In addition,
state-level data were collected at grade 8 in 43 states, the District of Columbia, Guam, the
Department of Defense Domestic Dependent Elementary and Secondary Schools (DDESS), and
the overseas Department of Defense Dependents Schools (DoDDS). Throughout this report the
terms states and jurisdictions are used interchangeably to refer to participants in the state NAEP
program, even though some participants are political units, such as a territory (Guam) or a
district (District of Columbia).

As Table 9 indicates, three states did not obtain participation from at least 70 percent of the
public schools in their initial samples and thus failed to meet the minimum participation
requirement. Therefore, data for these states are not reported here. Ten additional states met
the 70-percent requirement, but did not satisfy one or more of the guidelines for public school
participation rates; their data are reported with appropriate annotation. See Appendix A of the
NAEP 1996 Science Report for a full discussion of the participation guidelines.

This chapter presents detailed descriptions of 1996 grade-8 science achievement levels for the
states and for major subpopulations (gender, race and ethnicity, etc). The findings show a
number of consistent patterns. At grade 8, large differences in achievement level attainment
exist among racial and ethnic groups. Also, at grade 8, higher levels of parental education are
generally associated with attainment of higher achievement levels. Finally, at grade 8, groups of
students who may be low in socioeconomic status or otherwise at risk -- specifically, those
receiving Title | services and those eligible for free or reduced-price lunches -- attain lower
achievement levels than other students.

State Results

Table 10 contains achievement level data for 40 states, the District of Columbia, Guam, DoDDS,
and DDESS. In addition to the average score for each jurisdiction, Table 10 shows the
percentage of eighth-grade students at the Advanced level, at or above the Proficient level, at or
above the Basic level, and below the Basic level. As a basis for comparison, achievement for only
public school students in the nation has been included in each Table and Figure. These values
differ slightly from the national results in Chapter 2 which includes both public and nonpublic
school students in the national estimates.

Figure 6 displays the national and state results according to the percentages of eighth-grade
public school students who were at the Advanced level and at or above the Proficient level. The
rank order is by the percentages of students at or above Proficient.
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Comparisons can be made between the state-by-state and national results. Figure 7 shows the
states where the percentages of students at or above the Proficient level were at, above, or
below the percentage in the nation.

In 16 of the 44 jurisdictions, as Figure 7 shows, the percentages of eighth-grade public school
students at or above the Proficient level were significantly higher than the percentage at or
above this level for the nation. In 17 jurisdictions, smaller percentages of students achieved this
level, while the percentages of students achieving this level in the remaining 11 jurisdictions
were not significantly different from the percentage of students achieving at this level
nationwide. There is considerable variability in achievement level results among the states, from
the states with the highest percentages at or above Proficient (Maine, Montana, and North
Dakota) to the lowest performing jurisdictions (Guam and the District of Columbia).

Performance of Selected Subgroups within States

The following sections of this chapter report state-level results for eighth-grade students in
selected demographic subgroups. The subgroups are classified by gender, race and ethnicity,
highest level of parental education, type of school, Title | participation, and eligibility for the free
or reduced-price lunch program. The results from the 1996 Science Assessment are consistent
with NAEP results in other subjects, in that achievement level attainment across subgroups
varies considerably.

Gender

Table 11 shows percentages of students at each achievement level for all students and for males
and females. At the national level, no significant gender differences in achievement level
attainment are found at grade 8. However, in 13 jurisdictions -- Arkansas, Georgia, Louisiana,
Massachusetts, Michigan, Minnesota, Nebraska, New Mexico, New York, Texas, Utah,
Washington, and DDESS -- significant gender differences in achievement level attainment of
eighth-grade students occur. The most pronounced differences appear at the Proficient level, at
which the percentages of males at or above this level are significantly greater than the
percentages of females in 12 of 43 jurisdictions. In two jurisdictions (Michigan and Utah), the
percentages of males at all three achievement levels exceed the percentages of females. In five
jurisdictions (Michigan, Nebraska, New York, Utah, and Washington), the percentages of males
at the Advanced level exceed the percentages of females.

Race/Ethnicity

How does the achievement level attainment of students from different racial and ethnic groups
compare? Achievement level attainment of eighth-grade students by state is presented in Table
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12. Results for the following racial and ethnic categories are reported: White, Black, Hispanic,
Asian/Pacific Islander, and American Indian. Students’ racial and ethnic classification was based
on information gathered from their answers to student background questionnaires.

Significant differences in achievement level attainment of students in the racial and ethnic
groups occur in all jurisdictions. The largest differences occur between White and Black students
and between White and Hispanic students.

In three-quarters of the reporting jurisdictions, the percentages of Whites at or above

the Proficient level are significantly greater than the percentages of Blacks. In more than 90
percent of the jurisdictions, the percentages of Whites at or above the Proficient level are
significantly greater than the percentages of Hispanics. The results are similar at the Basic level.
In about three-quarters of the jurisdictions, the percentages of White students at or above

the Basic level are greater than those for Black students. In almost all jurisdictions, larger
percentages of White students than Hispanic students are at or above the Basic level.

In some cases, comparisons among groups could not be made because data did not meet
statistical criteria. Often, the reporting sample was not large enough to draw inferences. For
instance, the White population in the District of Columbia is too small to make valid White-Black
and White-Hispanic comparisons.

Differences in students’ achievement level attainment must be interpreted with caution. Factors
such as socioeconomic status, home environment, and available educational opportunities can

influence achievement level attainment and must be considered when any comparison is made.”

Parents’ Highest Education Level

Students who participated in the NAEP Science Assessment indicated the highest level of
education attained by each parent, using the following categories: Did Not Finish High School,
Graduated from High School, Some Education after High School, Graduated from College, and "I
Don’t Know." The highest educational level reported for either parent determined students’
classifications in this subgroup. For example, if a student reported that one parent graduated
from college and the other from high school, that student’s achievement level attainment
appears in the Graduated from College subgroup. Nationally, 34 percent of fourth-grade
students, 9 percent of eighth-grade students, and 3 percent of twelfth-grade students reported
not knowing the educational level of either parent.

The patterns observed in the state data reflect those observed in the national data. As Table

13 indicates, in the majority of the jurisdictions, greater percentages of students whose parents
graduated from college achieved at or above the Basic and Proficient levels than the
percentages of students whose parents did not finish high school. Furthermore, in a majority of
jurisdictions, higher percentages of students whose parents have some education following high
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school graduation achieved at or above the Basic and Proficient levels than the percentages of
students whose parents did not have postsecondary education.

Type of School

Approximately 90 percent of the nation’s eighth-grade students attend public schools. The
remainder attend Catholic and other private schools (i.e., nonpublic schools). Table 14 displays
science achievement level attainment by type of school. Nineteen jurisdictions met the minimum
participation criteria for reporting their nonpublic sample data separately; the remaining 25 are
not included in Table 14.

At grade 8, in 11 of the 19 reporting states, students attending nonpublic schools attained
higher achievement levels than those attending public schools.

There were no significant differences between grade 8 public and non-public percentages of
students attaining the achievement levels in Georgia, lowa, Massachusetts, Michigan, New York,
North Dakota, and Washington. However, five jurisdictions (Arkansas, Louisiana, Missouri,
Montana, and Guam) attained higher percentages at both the Basic and Proficient levels.
California, Kentucky, Minnesota, Nebraska, New Mexico, Texas, and Vermont showed higher
performance for nonpublic over public schools at the Basic level only.

The reader is cautioned against using these data to make simplistic inferences about the relative
effectiveness of public and nonpublic schools. Differences in achievement level attainment by
students in these two types of schools may be partly related to socioeconomic or sociological
factors such as parental education or parental involvement in their children’s education.

Participation in Title |

The Improving America’s Schools Act of 1994 (P.L. 103-382) reauthorized the Elementary and
Secondary Education Act of 1965. Title |, Part A of the act provides local education agencies with
financial assistance to meet the educational needs of children performing below grade level and

are economically disadvantaged.‘2

Title | programs are designed to help disadvantaged students meet challenging academic
performance standards. They assist schools in improving teaching and learning and in providing
students with opportunities to acquire the knowledge and skills outlined in their state’s
curriculum content and performance standards. Typically, Title | funds are used for reading and
mathematics. All children in schools located in high-poverty areas may benefit from
participation in schoolwide Title | programs. Title | funding supports state and local education
reform efforts and promotes the coordination of resources to improve education for all
students. Nationally, 12 percent of eighth-grade students received Title | services during the
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1995-96 academic year. As Table 15 shows, smaller percentages of these students than other
students attained higher achievement levels. Because the program targets students performing
below grade level, these results are not surprising.

At grade 8, 33 jurisdictions contained sufficient samples of students who participated in Title | to
allow comparisons between those who received Title | services and those who did not. In all
states reporting data, the percentages of students who did not receive Title | services and who
were at or above the Basic level were greater than those of students who received Title |
services. The results were similar at the Proficient level.

Title | information collected by NAEP refers to current participation in the programs. Thus,
students who received these services in the past but who did not receive services at the time of
the assessment are not identified as Title | participants. Differences in achievement level
attainment between students who receive Title | services and those who do not should not be
used to evaluate Title | programs. Typically, Title | services are intended for low-achieving
students. To properly evaluate Title | programs, the performance of students participating in the
programs must be monitored and assessed over time.

Eligibility for Free or Reduced-Price Lunch Program

The free or reduced-price lunch component of the NSLP offered through the USDA is designed

to ensure that children near or below the poverty level receive nourishing meals.? The program
is available to students attending public schools, nonprofit private schools, and residential child
care institutions. Eligibility for free or reduced-price meals is determined by the USDA’s Income
Eligibility Guidelines. NAEP includes eligibility for the free or reduced-price lunch program as an
indicator of poverty.

Table 16 shows that in the jurisdictions as in the nation, lower percentages of eighth-grade
students who are eligible for the free or reduced-price lunch program attained
the Basic or Proficient levels than percentages of students who are not eligible.

Summary

The preceding sections provide a detailed picture of achievement levels attained by eighth-
grade students within states and in various subgroups defined by gender, race and ethnicity,
highest level of parental education, type of school, Title | participation, and eligibility for the free
or reduced-price lunch program. Although results differed slightly by achievement level, the
following major findings emerged:

= On average, significant differences between males and females were found in about one-
fifth of the jurisdictions at grade 8. These differences were particularly evident at
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the Proficient level, with 28 percent of the jurisdictions showing significant gender
differences.

Many participating states showed wide differences in performance between Whites and
Blacks, as well as Whites and Hispanics, with the majority group outperforming the
minorities.

Higher levels of parent education were generally associated with higher performance,
with the highest percentages of students achieving at or above the Proficient level found
among those reporting parents who had graduated from college.

Of the states reporting nonpublic school achievement, about 60 percent showed higher
percentages of students reaching the Basic level than grade 8 public schools, while 21
percent showed similar differences at the Proficient level.

In both the Title | and free or reduced-price lunch subgroups, student participation in
these programs was generally associated with lower percentages of students achieving
at the Basic and Proficient levels.
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Tables — State Comparisons

Table 9 Jurisdictions Participating in the NAEF 1996
State Assessment Program in Science
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Table 10

Nation
Alabama
Alaska*
Arizona
Arkansas*
California
Colorado
Connecticut
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District of Columbia

Flerida
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Indiana
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Kentucky
Louisiana
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Table 11

Matlon
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Endnotes — State Comparisons

1 McKenzie, F. D., "Educational Strategies for the 1990's" in The state of Black America (New
York: National Urban League, Inc., 1991); Swinton, D. H., "The Economic Status of African
Americans: Permanent Poverty and Inequity" in The state of Black America (New York: National
Urban League, Inc., 1991).

2 U.S. Department of Education. Office of Elementary and Secondary Compensatory Education
Programs, Improving basic programs operated by local education agencies (Washington, DC: U.S.
Department of Education, 1996).

3 U.S General Services Administration, Catalog of federal domestic assistance (Washington, DC:
Executive Office of the President, Office of Management and Budget, 1995).
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Appendix A: Achievement Level
Descriptions

Content Descriptions

Grade 4

1996 NAEP Science Achieverment Level Descriptions

Cut Score

Content Descriptions*®

Grade 4

Basic
138

Students performing af the S lewel demorstrate some of the knowdedoe and resoning requined for understanding of
the sarth, physical, and life sences ot 2 led spprepriate 1o Grade 4 For example, they can camry cut simple investig ations
and read uncormplcated graphe snd diagranms Students at this kevel slso shew a beginning urderstarding of cassification,
s relationshigs, and enengy

Fawrth-grade students performing at the Fask kval ane sl to folovw smple procedures, manipulate smple
material, make abservations, and record data They are able ta read smple graphs and duagrams and draw
reasanahle bt limited conclusions based on data prowded to them, Thess students can recognize sppropnate
experimental designs, although they are unable ta justily their decisions.

Wehien presented with disgrams, students an this level can identify seasans; distirguish between day and night; and
place the pesition of the Earth, sun, and plarsts, They are able to recogrize major energy sounoes and smple anergy
thanges. In additian, they shaw an understarding of the relatiorshia betwesn saund and sibrations. Thess staderits
are dke to | dentify arganisms by physcal charactenstics ard groug erganisms with smils physkcal features. They can
alsa descnbe simple relatienships among structure, functian, habeat, life codes, and different crgansns.

Froficient
170

Students performing at the Proficient level damanstrate the knowdedge and reasaning requared for understanding
of the earth, physical, and life irierces at a kel apprapriate fo Grade 4, For example, they urderstand 2oncepts
relating to the Earth's fextures, physical propenties, snd stroctare and functian. In addition, student can farmulae
solutions to famibar problems as wel asshow a beginning awarensss of Bsues assodated with technology.

Faurth-grade stadents performing at the Frofickent level are able to prowvide an sxplanation of day ard night whan
vEn a diagram, They can recognize major featunes of the Earth's surface and the impart of natural forces. They
are ako able to recagnize watar in s varioas foms in the water tycle and can suggest veays to cansaree it These
studients recognioe that varous materia’s pasess different properties that make them useful Students at this level
are able ta explain how structure and function help living things surive. They have a begnining mearenes of the
Leriafids and challenges assadiated with techrislogy and recognize seene human effects an the enviranmeant. They
tan dso rake straightionvard predictans and pustity e pesition.

Advanced
204

Students perfarming at the Advanced level demonstrate a solid understanding of the earth, physical, and life sciences
a5 well & the abilty 1o apply their understanding ta practical situatians a1 a level sparapriate ta Grade 4. Far example,
they can perorm and oitique smple rmestigatiors, make cormectians fram ane or mere af the sciences to peedict ar
tonluce, and apply fundamental cancepts 1o practicl apalcations.

Fairth-grade students performing at the Acanoed kel are abla ta combine infarnatian, data, and kneededge
fram ane or rore of the sdences 1o reach a condusion or to make a valkd prediction. They can abse recognize,
dslgn, and explaim simgle expenimental procedures.

Students at this level recognize nonrenewa bie sources of enengy, They alse recognize that light and seund fravel at
iffarent speeds. These studants understand seme prinples of ecology and are abée to compare and contrast Ife
ryzles af variaus comman arganisms. In addition, they have a develepmental awareness of the berefits and
thalienges amociated with fechnalagy

* Hhaded arvas incicate summasy ol content deseriplioms
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Grade 8

1996 NAEP Science Achievement Level Descriptions

Cut Score

Content Descriptions®

Grade 8

Basic
143

thaderts parfarming ot tha Basic level demoratrata sama of tha knowledoe and reasoning recuined for understanding of the
parth, pirical, and |ie sdences at a level approgriste ba Grade 8. For example, they tan camy out irecstigations and abrtain

imfomnation from graphs, diagrams, and tables, In addigion, they demanstrate some understanding of concepts relating ta the
4 af Systarm &nd relative ratian. Sudents af the bkevel aks have o bagnning undarmardifg of caute-and-effed relatianhips.

Elghith-grade students perfarming at the B bavel ana able 1o absarve, measure, callect, record, and
compute data from investigations. They can read simgle graphs and tables and are able te make simple
data comparisons. These students are able to follows directions and use basic scence eguipment to perform
simpla experiments. In addition, they have an emerging ability to design experiments.

Soudarits at this kel have some awareness of causal relatiorships, They recogrize the pasition of planets and
thair mawvemant arcund the sun and knew basic veatherralated phenomena. These studants can ceplain changes
in pasition and mation sach as the mowemant of a truck in relation ta that of 2 can They alse hive an emenging
understanding of the mterclationships among plants, anima’s, and the creironment.

Proficient
170

Srudents performing at the Proficent level demanstrate much of the knowdedge and many of the reasaning abiitics
esential for undertarsdng of the earth, physieal, and life soercss ot a level appropriste to Grade B. For exampls, studens
«gan interpnet graphic information, design simple investigations, and esplain sudh stientific conceps as enengy transfier,
Srudents at this kvl ako showe an awareness of ervironmental Baues, especialy these addressing enermy and palutian,

Eighth-grada students parfarming at the Froficent level are abile to create, interpret, and maka prodictions from
gharts, diagrarms, and graphs hased on information pravided to tham ar from their cem investigations. Thay have
the abdity to design an experiment and hava am emarging understanding of variables and comtraks, Thesa
students are able to read and miteneret geographic and fapagraphic maps, In additian, they have an emerging
akility to use and urderstand medek, can pertially foemulate explanetions of their understanding of scientific
phenomena, and can design plans ta solve problems.

Srudents at this level can begin to identify forms of energy and describe the rale of ensrgy trarsfarmmatians in king and
nenliving syetms. They kave knewledge of organization, graity, and maotiors witkin the selar getem and ca dentify
soeie Pactors that shape the surface of the Earth. Thess shuderis have some understanding of propert es of materials ard
harie an emerging understanding of the partiodlate nature of matter, espedally the effect of temperatune on states of
matter They ako know that ight and sound travel 3t differernt speeds and can zaphy their knoaladge of foroe, speed, and
mation. These stadents demanstrate a developmental understarding of the flow of enengy fram the sum through fving
e, espedaly plants. They know that angarisms reproduce and that charactenstics are inhierited from previcus
generations. These students ako urderstand that crganisms ame madae up of cells and that oells kave subtompanants with
diffzrant furctians. In addition, they am ahie ta develon thair can dxsization system based on prysical chararterisiic,
Trese studants can st some effiects of ar and water pellution as well as demanstrate knosfedie of the advantages and
disadvartages of differant energy saurces in terms of hore they affect the anvironment and the acanemy,

Advanced
207

Ludents perfarming at the Advanced lovel demianstrate a solid undertanding of the carth, phimical, and life scienoe
s well s the abilties reguired to apply their understanding in practizal situatons 21 a bael appropeiate o Grade 8.
For exarnple, students perform and aritgque the design of irvestigations, relate sdentific concepts to each other;
explain thair reasanirg, and discuss the impact of human adiities on the enviFronment.

Egrithegrade shudents perfaming at the Advanced level are able to provide an explanation for sdentifc results. They hie
amadest understanding of scale and are able to design a contralied separment, These shaderss have an understarding of
maodels a5 represergations of natural yewems and son desoibae eneegy transfar in g and ronliving frsems

Stucienss at this leved are able 1o undermstand that present prrgsical dues, induding fessls and gealagical formations, ane
indicatiors that the Earth hes not alvways been the same and that the present & a key o understanding the past. Thoy
have a selid knowdedge af ferees and moticrs within the solar systern and 2n emerging understanding af atmespheric
pregsurne. Thes: suderts can recegrize & wide range of physical and dvemical properties of matter aed seens of ther
Interactiors and urderttand sore of the properties of light and sound. Ake, they can nfer relaticrships between
apueture and fuctian. These st dents ko the differences betwesn plart and animal cslls and can apply e
knavaledge aof foed a5 a soure of enery 1o a practical situation In sddition, they ars able to explan the npact of
human acthities on the envrerment and the econcmy,

* Rlundee cmeas indicale summany ol content diseriplions
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Grade 12

1956 NAEP Science Achievement Level Descriptions

Cut Score

Content Descriptions™*

Grade 12

Basic
145

Studerts perfarming at the Bask level demanstrate same knowledga and certain reasaning abilites required for
understanding of the aarth, physical, and ife sciences at 3 level appropriate to Grada 12, In addtion, they
demonstrate knowledge of the themes of science (modeds, systems, patterrs of change) required far understandng
the mast bee relationships amang the earth, phsical, and Be sciances. They are able to conduct irestigatians,
writique the design of investigations, and demanstrate a rudimentary understanding of sdertific prinples.

Twetfth-grade studients perfarmineg at the Barkc leval are able to select and wse apprapriate simple Lhoratary
eouipmient and write down simple preosdures that othens an follow They aka have a develoomental abiity 1o
oiesign complex caperiments. These studerts are able 1o make clasificatians based on definitiars such a5 physical
properties and charstasistas.

Studerits at 1his leved damonstrate a rudimertary undestandng of basic madels and can idertify some parts of
phiysical and bislegical systerns. They are also sble to identify sene patterns in natune and rates of change cver
time. These students have the aoilmy to sdentify basic scientfic facts and terminclogy and hawve a rudimentary
understanding of tha scentriic prinapks underheng such phenomana as wolcanic athwity, diease trarsmision, and
arergy transformatian, In additan, they have sema familbarity with the application of tachnalogy:

Proficient
178

Studerits perfarmirg at the Proficient level damonstrate the knowledge and reasoring abslities reguired far
understanding of the earth, prysical, and be scienges at a level appropriate to Grade 12, n addtion, they
demersirate knowledge of the themes of science (models, sysbems, patterns of change) required far understanding
herve thesa themas flustrate essantial relatiorships ameng the aarth, physcal, and Ifie stiances. They ane able to
analyze data ard apply scientific principles to cveryday situations,

Tesfth-grade studets perfarming at the Proficient level are able to demanstrate a werking ability ta design and
comuct soentific investigations. They are dole to analyze data in varous foms and wiilze information te provide
axplanatiors and to drawe rezsonable condusions.

Staderds at ths level hae a devalapmantal urdaerstanding of both phosical and canceptual models and are abla to
tompare various medeks They recognize some inputs and cutputs, causes and effects, and interactions af a wstem
I additian, they can correlate structure ta function far the parts af 2 sytem that they can identidy, These students
alss recognize that rate of changs deperds on iritial conditbans and ather factors, They are able to apply scientific
concepts and principles ta practical spplications and salutiars for probdeens in the real world and show a
developmerital understarding of technobogy, its uses, and its applications.

Advanced
210

Students perfarming at the Advanced level demanstrate the knowdedge and reasoning abilties requirad for a sabd
understanding of the carth, phydical, and Fe sciences at a levdl appropriate ta Grade 12, In addition, thoy
dernormtrate knowledge of the themes of science (models, spstems, patterns of change) requinsd far integratirg
krentiledge and understanding of senitilic principles fram the sarth, physical, and life sdences Studerts can desgn
Investigations that arewer questions abeut realwoeld situatiens and use their reasaning abilitkes te make
predicaticons.

Testfth-grade staderts perfarmirg at the Advenced level zre able to desipn soentdis investigations 1o sohe
tomplcy, real=warkd stuations, They an ntegrate, interpolate, and crtrapolate infarmation ernbedded in data to
draw well-formulated explanatians and corchusans, They are alsa able to we complex reasoning skills to apply
stientific knowledge to make predictions based on conditions, wariakles, and intersctions,

Studeris at this level recogniza the inherent strengtis and limitatons of models and can revise modats based on
acditional infermation. They are able te recognize cause-and-effect relationships within systems and can utilize this
krerealedie o make ressonable prechctions of future evants. These studants arn able ta recognize that pattams can
bz canstant, eapanential, or imegular and ran apply ths recegnitian to make predictians, They can alsa design a
technalogical solutian for a given probilem,

* Ao ancas incicaie summasy ol content deseriplioms
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Appendix B: Grade 8 Hands-on Tasks

Salt Solutions

Estimating the Salt Concentration of an Unknown Salt Solution Using the "Floating Pencil

Test"

For this task, you have been given a kit that contains materials that you will use to
perform an investigation during the next 30 minutes. Please open your kit now and

use the following diagram to check that all of the materials in the diagram are
included in your Kit. If any materials are missing, raise your hand and the

administrator will provide you with the materials that you need.

Every body of water in natural ecosystems has salts and other substances dissolved in
it. The concentration of dissolved salt varies from less than 0.2 percent in most
freshwater streams and lakes to about 3.5 percent in most of the world’s oceans. In
this task, you will observe and measure how much of the length of a pencil floats
above the water surface in water with very low salt concentration and in water with
very high salt concentration. You will then use the same procedures to estimate the
salt concentration of an unknown solution. Follow the directions step-by-step and

write your answers to the questions in the space provided in your booklet.

-
1 Short Pencil with
Thumbtack
] in Eraser
Graduared Meerie Ruler Bottle of
Cylinder Trisgilled

Warer

Paper Towels

Bottle of Bottle of
25% Sal Unlknown
Solution Sale Solution

)

Plastic Bowl
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1. Open the plastic bottle labeled Distilled Water. The salt concentration
of this water is very close to 0 percent. Pour the distilled water into the
cylinder up to the black line. Put the cap back on the bottle.

Now take the pencil and put it in the water in the cylinder, eraser-end down.
Part of the pencil will float above the water, as shown in the picture below.

Parvof Pencil that | _ :_-:IE = ;":-%1::2 %:E:ﬁr.-.l-
Floars Above Water i {T"-'-“_r_ =1

18] le=Elsck Line

Explain why the pencil floats when it is put in the water.

2. Look at the pencil in the water. There are letters along the side of the
pencil. Make sure that the pencil is not touching the side of the cylinder.
Note the exact level where the water surface meets the side of the
pencil, as shown in Picture A. Then draw a line on Picture B where
the water surface comes to on your pencil. This line will help you to
remember where the water level came to on your pencil for the next
step (3).

Page | 57



Ficiure &

A e I — L G T T O 1 O 1 |

"ﬂl;":'? =—Thumbrack

Ficome B

3. Now take the pencil out of the water and dry it with a paper towel. Use
the ruler to measure the length of the pencil that was above the water.
Record the length in Table 1 below under Measurement 1.

Table 1

Length of Pencll Above Water Surface {om)

Type of Mbeasurement Measurement Measurermnent
Foletion 1 z 3

Distilled
water

Salt
solution

Unkrawn
Zalt Solution

4. Now place the pencil back in the distilled waster and repeat steps 2 and
3. Record your measurement in Table 1 under Measurement 2.

5. Calculate the average of Measurements 1 and 2 and record the result in
the data table.

(You can calculate the average by adding Measurement 1 + Measurement 2 and
then dividing by two.)

6. Explain why it is better to measure the length of the pencil that was
above the water more than once.

Now pour the distilled water out of the cylinder into the large plastic bowl.
Later you will throw this water away.

Page | 58



Open the plastic bottle labeled Salt Solution. This solution contains 25% salt.
Pour the salt solution into the cylinder up to the black line. Put the cap back
on the bottle.

7. Now take the pencil and put it in the 25% salt solution in the cylinder,
eraser-end down. How does the pencil float in this solution compared to
how it floated in the distilled water? (Circle the letter in front of the
correct answer.)

A. In the salt solution, more of the pencil is above the surface.

B. In the salt solution, more of the pencil is below the surface.

8. Now use the same procedure that you used with the pencil in the
distilled water to obtain two measurements of the length of the pencil
that floats above the surface of the 25% salt solution. Record these two
measurements in Table 1. Then calculate the average and record this
result in the table.

9. Why does the pencil float at a different level in the salt solution than in
the distilled water?

10.1f you added more salt to the 25% salt solution and stirred the solution
until the salt was dissolved, how would this change the way the pencil
floats? (Circle the letter in front of the correct answer.)

A. Less of the pencil would be above the surface.
B. More of the pencil would be above the surface.
C. There would be no difference in the amount of the pencil above the surface.

Now pour the 25% salt solution out of the cylinder into the large plastic bowl.
Later you will throw this solution away.

Now open the plastic bottle labeled Unknown Salt Solution. You will now

estimate the concentration of this unknown salt solution. Pour the unknown
solution into the cylinder up to the black line. Put the cap back on the bottle.

11.Put the pencil in the solution in the cylinder, eraser-end down. Then
repeat the same procedure that you used for the distilled water and the
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25% salt solution. Obtain two measurements of the length of the pencil
that floats above the surface of the unknown salt solution. Record these
two measurements in Table 1. Then calculate the average and record
this result in the table.

12.0n the graph below, plot the average values you obtained for the
distilled water and the 25% salt solution. Draw a straight line between
the two data points. Assume that this line represents the relationship
between the length of the pencil that is above the water surface and the
concentration of salt in the water.
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Avrerage Lengeh of Peneil Above Waror Swrfage fgim)

T

2

f ] Al H
[1] 5 i) 15 0 5
o Saln In Warer

13.Based on the graph that you plotted, how does the length of the pencil
that is above the surface change when the salt concentration changes?
(Circle the letter in front of the correct answer.)

A. It increases as the salt concentration increases.
B. It decreases as the salt concentration increases.

C. It remains constant as the salt concentration increases.

14.Based on the graph that you plotted, what is the salt concentration of
the unknown solution?
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Explain how you determined your answer.

Cleaning Up

Use the paper towels to wipe up any spills. Be sure that the caps on the bottles are
tightly closed. Then put the cylinder, the ruler, the pencil, and the bottles back into the
large plastic bag. Someone will collect the paper towels and the bowl with the
solutions in it.
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Appendix C: Standard Error Tables

Achievement Level Results:

National and Regional Comparisons
The comparisons presented in this report are based on statistical tests that consider the
magnitude of the difference between group averages or percentages and the standard

errors of those statistics. This Standard Error Tables appendix contains the standard
errors for the averages and percentages discussed in Chapters 2 and 3.
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Table C.1--1996 Science Achievement Level Standard Errors -- Grade 4

Talrle C.1

All Students

Region
Higrheadt
Southeast
Central
Wpst

Gandar
Bale
Fermale

Race/Ethnicity
White
Black
Hispanic
AsianPacific lslander
American Indian

Parents’ Highest Education Level
Cd Mot Finish High School
Graduated from High Schaol
Some Education after High School
Graduated from College
1 Don't Know

Type of School
Pulblic
HNonpublic
Cathalic
Gther Nonpublic

Participation in Title |
Participated
Did Hot Participate
Eligibility for Frea/Reduced-Prica
Lunch Program
Eligiksde
Hot Elglble
Information Not Available

w==sSiandard evoe cannol be aomrately determinad

1996 Sclence Achlevement Level Standard Errors—Grade 4

Average
4cale !':?hre

0.8

(E-3
10
KA |
20

15}
0.9

0.9
1.9
1.7
16
ig

2.2
15
18
1.0
1.1

0.9
18
1.9
36

19
1.0

1.3
09
EE

Advanced
0.4

0
a5
0.5
0.5

0.5
0.4

05
e
0.2
1.4

R

LT

0.7
1.0

0.3

0.4
1.1
Lk

0.2
05

0.2
a5
1.1

AL or Above
Proficient

0.9

23
1.8
2.0
2.2

1.1
1.2

13
1.3
1.2
438
d.4d

3.2
2.0
24
1.4
1.5

1.1
28
id
4.7

1.5
1.2

1.1
1.4
4.2

At or Abave
Basic
1.2

14
15

13
21
21
438
45

4.4
23
23
14
1.7

13
22
23
45

L
1.4

2

43

SOACT: Matonal Cenber for Mducation Statidic, Mabonal Ausement of Tdacational Progrea (MOTP|, 155G kience fospament

Below
Basic

1.2

14
15
iz
0

14
1.5

1.3
21
21
48
48

4.4
23
213
14
1.7

1.3
2.2
2.3
4.5

156
14

2.0

43
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Table C.2 -- 1996 Science Achievement Level Standard Errors -- Grade 8

Talsle C.2 1996 Science Achiewement Level Standard Errors—Grade 8

All Students

Rigion
Northeast
Southeast
Lentral
West

Gender
ale
Female

Race/Ethnigity
White
Black
Hispanic
AstanvPacific slander
Anrerican Indian

Farents' Highest Education Level
Did Mot Finish High Schoel
Graduated from High School
Some Educaticn after High School
Graduated from College
| Dan't Know

Type af School
Pubilic
Nonpulalic
Cathalic
Other Nonpublic

Participation in Title 1
Participated
Did Mot Participate

Eligibiity for Free/Reduced-Price
Lunch Program

Eligible
Not Eligible
Information Mot Available

re=eiadaid e of Lannol ba acouratey datarminad
SEUACE: I Cenrar far Es it SLalhn. M

Average
Scale Sione Addvanced
0.9 05
28 11
1.5 03
25 1.1
2.2 1.0
1.0 0.5
1.3 0.6
1.1 0.7
1.1 e
1.7 mnx
a1 1.7
a1 R
19 LY
1.5 05
121 05
1.2 g
2.‘ -
0.9 0.5
5 1.2
27 18
42 15
A6 03
1.4 0.5
16 05
1.2 06
25 1.4

Al or Above
Proficient
1.3

is
[F]
31
23

1.2
1.7

1.7
0E
[
17
)

E]
1.7
2.2
1.7
26

1.3
is
a2
5.3

10
1.4

LK
(F 1
32

Al or Above
Basic
1.1

13
1.4

1.3
1.7
22
1.0
6.7

ER |

16
14
4.0

1.1
32
iz
53

13

23
15
ER |

o1 Educatanal Brogress (AER]. 1855 S ai0s Anis ot

Below
Basic

1.1

1.3
1.7
22
4.0
6.7

1.1
32
17
5.3

6.2

23
1.5
ER|
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Table C.3 -- 1996 Science Achievement Level Standard Errors -- Grade 12

Tabde C.3 1996 Schence Achlevement Level Standard Ervors—Grade 12

All Students

Region
Naortheast
Southeast
Central
West

Gender
Male
Female

Race/Ethnicity
‘White
Black
Higpanic
AsiandPacilic lander
American Indian

Parents’ Highest Education Level
Did Mot Finish High School
Graduated from High Schoal
Some Education after High School
Graduated frem College
| Don't Know

Typir of School
Pusbylic
Nonputslic
Cathabic
Other Nonpulblic

Participation in Title |
Participated
Did Mot Participate
Eligibility for Frea/Reduced-Price
Lunch Program
Eligible
Not Eligible
Information Not Available

=+ hiandand oo cannol b acnsrately determined

Avarage
Scale Score Advanced

0s

2B
14
20
3

1.2
09

1.0
1.5
23
2.9
4.7

18
1.5
1.1
1.0
ER |

1.0
2.2
25
39

57
ne

0.3

[LE]
04
0.6
0.7

0.6
0.3

ns
05
1.1

0.4
0.7

L

04
0.8
0.4
15

0.4

CEEEY

0.4
08

SCUACE: M I Cenbar far Statirtice. M

1.1

28
1.3
2.2
23

1.6
1.2

1.6
0.9
13
33
5.1

0.9
1.8
1.8
1.7
2.1

1.3
25
29
4.7

EL T

1.2

1.4
13
2.8

it ol Educational Progees (HAERL 155G Sdence Amemmont

At or Abowe Al oF Abowve

Proficient Basic

11

15
18
24
e

1.3
1.3

1.1
0
0
4.1
98

1.2
25
ER |
a5

18
1.1

14
1.2
iy

Birlow
Basic

1.4

is
18
24
28

13
13

1.1
2.0
.0
a1
48

1.2
25
ER|
45

149
1.1

2.4
1.2
37
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Table C.4 -- 1996 Science Scale Score Standard Errors by State -- Grade 8 Public Schools

Tabla €4 1906 Scionde Scaky 00 Standand Errors by Suane—=Grada B

Pubdic Schoals
Avarage Ator Above At or Abova Balow
4cale Score Advanced Proficlent Basic Basic
Hation R 0.5 1.3 1.1 i
Alabama 1K) 0.4 0.5 2.1 21
Alagka* 1.3 0.6 LK 1.8 1.8
Arizona (K 0.6 1.7 2.0 20
Arkansas® 1.3 0.4 1.5 1.8 LB
California .y 0.4 .y 2.1 21
Colorado 0.4 0.4 1.2 1.5 1.5
Connoectaout L3 0.4 L 1.6 1.6
Delawara g 0.3 140 1.2 1.2
Distrect of Columbla o.F 0.2 K] 1.9 1.0
Florida 1.6 0.4 1.6 23 23
Geargia 4 0.3 0.7 2.1 21
Hawaii oy 0.2 L] 1.2 1.2
Indidny 14 0.5 K] 19 LE:]
lowwa * 1.2 0.5 1.6 1.6 1.6
Kentucky 1.2 0.6 1.3 1.4 16
Louisiana 16 0.2 1.2 18 1.E
Faine 10 0.6 LB 1.4 1.4
Maryland* 1.5 0.4 18 2.0 20
BAassAChUSeTTs 1a 0.6 Ly 1.8 [F:]
Mighigam® 14 0.4 20 19 1.9
Blinregors 1.3 0.6 0y 1.7 1.7
Migsissippd 14 0.2 L] 1.5 1L.E
Bissouri 1.2 0.4 1.3 1.7 1.7
Montana* 1.2 0.5 21 1.7 LI
Hebraska 1.0 0.5 1.5 1.2 1.2
Hew Mexico 1.0 0.4 [ 1.5 1.5
Hew York* 16 0.6 Ly 240 20
Horth Caralina 1.2 0.3 14 15 1.5
Herth Dakata DE 0.6 L3 1.3 1.3
Qreqon L& 0.4 (F 29 20
Fhaode 1$1and DE 0.4 1% 1.5 1.5
South Caraling* L5 0.4 1.4 2.1 21
Tennesies 1B 0.5 L) 2.4 14
Texas 1B 0.5 1.5 23 2.3
Utah LB 0.4 1.2 1.2 1.
Vermont* 140 0.5 16 18 1B
Virginla 16 0.4 FA 1.4 1.9
Washingten 1.3 0.4 16 149 1.9
West Virginla R 0.2 L1 1.6 16
Wiscansin® 1.7 0.7 1.9 10 20
Wiyaming 0e 0.5 .3 1.2 2
Gurarm 1.1 LA 1.0 1.6 16
DOESS 11 07 2.2 2.5 1.5
DobDS oF 0.4 1.3 1.0 1.0

“indicaies T the sate did not skly ora or mone of 1he guidelnes for sthood pamcization i

DD Deparimaess of Dafessa Copondenis Schoa b | D)

DLESS: Copariman of Dot Domeic Dependent Eleme niany amd Secondany Schook

SCLACE: Mazanal Center far Education Statitice, Matonal Suewment o Edicatanal Propress (HAERL. 1555 Sdonce dsesment
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Table C.5 -- Standard Errors for Grade 8 Public School Students Attaining 1996 Science

Achievement Levels by State and Gender

Table C.5  Standard Errors for Grade 8 Public Schaol Students Attaining 1996

Science Achievement Levels by State and Gender

All Students Male

A =P 2B «B A P -
Matlon 0.5 1.3 1.1 1.1 06 1.3 18
Alabama 04 1.5 Fal A 0.5 1.9 24
Alaska® 06 1.6 1.8 LE 0.8 2.1 24
Asitana 06 1.7 20 20 1.2 20 22
Arkansas® o 1.5 18 18 05 23 21
Califernia o4 1.7 21 21 05 14 25
Colarada 0.4 1.2 1.5 1.5 0.7 1.5 1.8
Conmectiout 0.4 1.7 1.6 i& 06 1.4 1.8
Crelawware a3 1.0 12 1z 0.4 1.8 1.8
District of Columbia 02 0.9 1.0 1o 0.2 1.1 1.3
Flerida 0.4 1.6 23 ar 0E 1.9 25
Georgla a3 1.7 21 a1 o5 2.0 2B
Harveadl a2 1.6 12 1z 03 12 1.8
Indiana 05 1.9 15 1@ o8 23 1B
([ 05 1.6 1.6 L& LE:] 2.1 1.9
Kentucky 6 1.3 16 1& 0.7 16 13
Leulidana Q.2 1.2 1.8 LB 04 1.2 4.5
Paine 06 1.6 14 bk 08 1.7 1.7
Maryland*® 0.4 1.8 2.0 20 0.7 22 2.6
Massachuieits o6 1.7 18 18 12zt 21
Michigan* 04 2.0 1.9 1.2 0.7 2.4 21
Minnesota 0.6 1.7 1.7 L7 140 20 1.E
Mizsissippl [ ] 1.0 1.E 15 0.4 1.4 21
fisscuri a4 1.3 1.3 .7 a5 1.7 21
Montana® a5 2.1 1.7 1.7 1.1 29 25
Mebraska a5 1.5 1.2 | 3 a.? 1.4 1.8
Mew Mexloo a4 a.7 1.5 1.5 L) 1.2 1.5%
Mew York® LT3 1.7 FT T o8 27 15
Marth Carglina 03 14 1.5 15 05 0 1.9
Marth Dakotas 06 1.5 1.3 L3 0a 1.9 1.5
Oregon o4 1.8 2.0 20 o7 1.3 24
e 13kand 04 1.5 15 15 0.5 1.6 1.8
Sauth Carclina® o4 14 2.1 21 0.6 2.2 2.7
Tennejses a5 1.7 24 24 08 1.4 25
Texas a5 1.5 23 2% Lik:S 1.8 24
Litsh a4 12 12 1.z 0.6 16 1.6
Vermomt® a5 1.6 1.E 1.5 08 23 2.2
Virginis 0.4 21 1.9 1.9 a5 24 21
Washington 9.4 1.6 1.9 1.9 a7 22 23
West Virginia a2 1.1 16 1& 0.3 1.7 23
Wikscomsin® a7 1.9 20 20 148 25 23
Wyemlng 0L 13 12 ] 0 18 18
Guam E1a 1.0 1.6 16 WLITE 2
DDESS o7 2.2 2.5 2% 14 2.9 32
DabD5 0.4 1.3 1.0 Lo L) 1.9 1.6

Mzte b Acdvacind, = ' 7 ATor Rbowe rolkiml, o 6= AL ar Abaee B, = 8 = Belim Sk
Tindeates el Lie Rale did nolialoly orse e more ol e guidebne for ool potciplion @l
or catingl e agouralelp daler minmd

=% el Dl Dipendanl Sctaols dverisaf

OLESS Lz 1ol Dwtame Cermntie Dependant Blenwitary ard Secondary Shoah

SOUNCE: Matanal Cemban fan Eduzalion SLalhlic, Mat i ol Eduataanal Frogres (HAEP]

=B A
15 1]
44 L]
14 0E
12 o4
2.1 o4
25 [F1]
1.& 05
L& [-E
18 13
13
25 [ F]
18 [
1.8 LTS
16 [}
1.9 o0&
23 o5
25 AERR
L7 o7
16 05
2.1 g
2.1 (+1]
L& [
21 (]
21 R4
25 -1
1.5 -1
1% [ E]
1% o4
1.9 03
1.5 or
24 o4
1.& o5
7 FE]
25 R
24 .4
1.6 R
22 o7
21 R
23 [ E]
ax o4
13 (L]
1.2 o4
22 AERR
32 Lok
] (]

Female
=P 2 B
LB 1.5
Ly 2.5
13 15
LE 24
1.4 2.5
LK 24
18 21
23 24
12 1.6
1.1 1.5
20 27
1.7 23
15 1.6
22 21
20 1.9
LE 2.0
LI 2.0
2.5 1.8
2.2 21
20 21
2.5 2.4
20 1.9
1.1 21
1.7 2.0
2.3 2.0
1.9 1.E
12 1.9
1.8 21
1.5 1.9
LE 1.8
.92 2.5
20 22
1.3 2.1
21 L
1.8 2.0
1.6 1.4
20 22
25 22
1.5 21
1.8 1.4
2.3 2.2
1.6 1.7
1.5 25
2.6 3.2
16 1.4

, TR e Ausmment

15
25
15
24
5
24
21
2.4
1.6
15
Fi
23
16
kR |
1.9
20
2.0
1.6
24
2.4
2.4
1.9
24

a0
1.8
1.8
21
1.9
1.8
15
22
ra
o
25

22
22
21
1.%
rivd
1.7
15
3
1.4
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Table C.6 -- Standard Errors for Grade 8 Public School Students Attaining 1996 Science

Achievement Levels by State and Race/Ethnicity

Table C6

A
Natian 05
Alabamia 4
Alatka* LUt
Arizcns 6
Arkanini® 4
Lalifarnia 4
Colerado 4
{onnecticut i
Dalaveane 03
District of Columbia 0.2
Florida 4
{Agorgia 3
Hawaii 2
Indiana %
lowa® 05
Kentucioy (1]
Louislana [F]
Malme (1)
Maryland® 04
Massachuseits L]
Michigan® 04
Minneaso1s L]
Mississippi LU
istouri 4
Monsana® a5
Hebraikn .5
Newr Mexioa 4
Hewr York* &
HNarth Carclina 03
North Dakata i
{hregon i
Rheda lsland i
Soarth Carolina® rd
Tennassee 05
Taxas 5
Liah 4
WVermont™ 05
Wirginia [
‘Washington 4
Wast Wieginka [
Wiscensin® L&)
Wraming L
Guam sane
DDESS oy
DaDDs 4

Hane: fow Advaraed. s P o 4100 Sbawe PIOTKIGNE 5 B = 8007 Atoek Batc « & m Belam S5l
* ndicaes 13 1ha Hate did not ety oo ar man o1 Tha guidalings far shool paimcpaTien s

Stanediand Errors for Grade § Public School Students Attainieg 1596

seipnoe Achiowament Lovels by 51000 and Raco/EAniciny

All Students
aF =8
1.3 11
L5 21
L 18
) 20
15 18
L7 21
1.2 15
() 16
1. 12
] 1.0
1.5 23
1.7 21
1.8 12
1.9 1.4
1.6 1.6
1.2 16
1.2 18
L8 s
1.8 10
LT 18
10 L]
LT [ e
L] L
I3 L7
21 7
15 12
0y 15
) 20
14 15
1.5 (]
L] 20
1.5 [
i4 2
1.7 24
1.5 23
1.2 1.2
1.6 1.8
FA 1.9
1.6 1.9
i1 16
1.9 10
I3 12
L] 16
22 25
1.3 10

= Shandand &vor Cannol b acunaldy danerinad
OO0 Deqntian of Dafarss Dapendant Schaoks (Sverieaty
OGESS Cepanivant o Detimme Dameii Cepandant Elimamany and Seondany schaak
SCHACE: Hasianal Cenner far Educatlon Statitics, Mananal Sssepsment of Edicatianal Progres (HAEFL 159G Sdenoe Aspsmont

<B
1.1

21

1.8
20
18
21

1.5
1.6
12
10
23
21

12
14
1.6
1.6
18
14
20
18
1.9
1.7
1.8
1.7
1.7
1.2
1.5
20
1.5
1.3
20
1.5
21

24
23
12
1.8
19
1.9
16
20
1.2
1.6
25
1.0

0.7

White Students
=P =B
1.8 1.4
2.0 2.1
1.9 2.2
1.9 2.1
1.9 1.9
2.7 2.5
1.4 1.3
2.0 1.4
1.3 1.4
rhaE maAE
2.2 2.4
2.0 2.2
16 25
2.0 1.8
1.7 1.6
1.3 1.7
1.6 21
1.7 1.3
23 1%
18 1.5
23 1.9
1.7 1.&
1.5 1.9
1.6 L&
2.0 1.4
1.6 1.2
14 1.7
2.2 23
1.7 1.6
1.6 1.3
1.9 1.9
1.8 1.&
23 23
2.0 2.5
21 1.9
1.3 1.1
1.7 1.6
24 1%
1.8 1.7
1.1 1.5
1.9 1.5
1.4 1.1
4.7 6.7
4.1 EX)
2.0 1.7

Black Students
zF =B
LE] 1.7
1 1.9

T T T
15 6.3
15 2.4
25 A6
4.2 5.5
29 48
12 a0
g 1.0
13 24
1.2 1.8
4.1 7.8
22 4.6
30 5.2
18 EX
L .0

wmew  wmam
1.3 1.9
FA 49
15 33
312 g2
(L1 1.7
1.3 0

FEEE LT LS
26 5.0

T T
1.2 27
1.0 1.0

T T TTT]

T T
24 5.0
L] 24
1.6 24
21 29

TR (L L]

ran
18
6.2
44
4.1

snan

saan
6.0
2.7

<B
1.7
1.9
sans
6.3
24
A6
55
A8
0

34
18
78
A6

5
i

1.9

41
wans

6.0
27
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Table C.6 -- Standard Errors for Grade 8 Public School Students Attaining 1996 Science
Achievement Levels by State and Race/Ethnicity (continued)

Table C.6  Standard Errors for Grade 3 Public School Students Attalning 1594
Schence Achlevement Levels by State and RacesEthnicity frontinued)

AslanfPacific Islander American Indian
Hispanlc Studemts Studenis Studemnts

A 2P =8 =B a =P =B = B A =P 2 B
Hation (TR S = TR S [ - TN SN ¢ LN
Alabama asEE 1z T 17 FERE AALE asss aEEE sERA  wEEE [
Alaska® ses 3 B3 63 | vee 52 B2 62 | 27 39
Arizena e 19 13 23 wwes  aans anss e e 1.9 7.8
Arkansas® T an 59 68 wees  akas T wana | sssa  sees saaa
Catitornia L LR R T R T 36 A5 45 [ e eens i
Colorada 03 20 10 30 65 63 68 [ g5 ap
Cannacticut sass o LE 34 B4 | eer B3 J 3 | Aees emes e
Delavians wha e 25 A8 48 waan  akas ke e BEad mmas T
District of Columbis  dase 1F 16 5 LT T dian T pnid wmaw wda
Tarida T id 11 ER | wwnw AkkE ik n T T T T
Geargia T a1 [ o4 I T T T wuna I waan
Hawali saRe 1 23 23 | ax 12 1E uE [ eees wese aaes
Indiana LLLL) 1z a4 a8 LLLL LLLE) LLEL] LELL LELY (LT
fowa o T T3 T3 sene  AhkE  mANs  mkms | msew ahh
Kentucky amns 4% 65 g9 FEEE  MAAE  ANEE  AEEE seRa Baas
Loulslana aann 18 FI3 a5 wwes  AARE  AAEs  mams [ AEEA sak
Malmi AEEE 1.3 1.3 13 s AAEE AEEE mEEE EEEA o
Maryland® O R I | T T | T e T
Massachusens saar 2% 56 56 | 33 79 BD g9 | eres eess e
Michigan® T a4 g0 30 wwes  akEs T e BEaA  wmss saaa
Minnessts a5y g7 &7 e 122 BRE | e sene wi
Mississippi T .7 16 36 T aaan aEa BEad  mmas saaa
tissouri amam 16 X &1 I T T T T T saaa
lontana® TIL A8 a7 47 TLE T awan s e 16 A0
Nebraska T ] 15 15 LT aian wawa Bnad wmaw T
New Mexion T bE 1.5 1.6 wwnn AmEE Ak o waaw 16 a7
Hewr Yotk @2 23 3r 32 | vt B3 BE  BEZ | Aeee wmes eems
Horth Carclina LLEL] 1z B2 (9] LLLR LLLT LLEE] LEER CELL T.7
Horth Dakaka LLLE) 4.8 FR-] T4 LLLL) LLLE) LLEL) LELL LRLY T4
Dregon aass 37 B4 B4 | wess 53 a7 a7 [ ases 10.4
Aheds Kland aass 13 28 25 | veer 47 B3 B3 | aees
Louth Carolina® ANSE T 4.5 45 HEEE RKAS LTET] LEEL LT BAAS
Tori s st aEEE EEER 5T 57 FEEE AALE Anss LB T saan
Texas T T L
Unak e kX a4 A8 wwnn a7 7.8 18 aEaa  wess saaa
Vermant® AkaE 62 7.0 7.0 AkkE T hEEE BEdE  wmam Bk
Virginia aas gy 5% 5§ 74 4B 4B [ eeed eees aiis
Washinglan sass 32 4m 4D 4B 53 53 [s+ 45 63
West Virginia akan anna 99 a1 I T T T T T sdaa
Witeontin® T B b 64 LTI T L T BEad  mmaw T
Wyaming T S T S A R LI LU IETETI & S 4
Guam T I 1t ) (L5 S B S e e | (LI T B L
DEESS T 17 50 50 swnn mmEs T T wuun e aaaa
Dobbs aeNe 37 3n xo | 67 35 2E 15 [ eees esse e

Mztw Ao Advacind, af = &l ot Shove Plolkim) a B = A% or Abaw Hade, < B = Suiaw Baikc

itk Lhat! T ilale did et dataly cne o e o e guksdinae fon schocl palcpaten rita
v Slanddand sy cacnol b accuralep dh b mirsed

DLy Deg =% ol Dalwcaa Depemdanl Saols ouerisaiy

DLESS Lz 1=l Detame el Degpendant Elenm

SOUNICE: Ma%anal Cemlan an Edusalion Slalhlic, Matanal Sisnuananl o1 Sduatonal Frogres AR,

TS v Asmament

< B
BB
[T
3.9
78

CTTT
TTT
a8
Y
YT L]
T
L
LT
LT
LT
manE
CTTT
BANE
BAAE
Bans
CTTT
T
YT
dkaE

A0

T

4.7

1.7

14

10,4
aans
BAAAN
AANE
aans
aaks
[ TTT]
AdkE
6.3
aika
LTTT]
SE
Ahhk
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Table C.7 -- Standard Errors for Grade 8 Public School Students Attaining 1996 Science

Achievement Levels by State and Parents’ Highest Education Level

Takle C.7
L
Matien Q.5
Alabama a4
Alaska® a6
Arizana a6
Arkansas® 04
California a4
Colorado a4
Conmecticul 04
Belavvary 93
District of Columbia 032
Flerids a4
Geedgia Q3
Havwaii Q.2
Indiana a5
lewia* a5
Kentucky 0.6
Louisiana a2
Maina a6
Paryland* a4
Massachusetis a6
Michigan* 04
PMininesots a6
Mississippi 0.2
Mitsouri a4
Montana® Q.5
Mebisika a5
Mew Maxico a4
Mew York* 0.6
Marth Carolina 03
Morth Dakota 0.6
Cregon 04
Rhode Island a4
South Carolina*® a4
Tennossea a5
Texas a5
Lrtah a4
Vormomt® Q.5
Wirgimia 04
Wsihington a4
Wigil Vinginia Q.2
Witcamin® a7
Wyeming a5
LT o
DDESS ar
DalDs a4

Mo & w Schesraid, o P ow 8108 Abose Prodident, g B e 4% Sogeg BISe « & w Salge B

Standard Errors for Grade 8 Public School Students Attaining 1956
Seigrge Achigvamienn Livals by 5tate and Parats’ Highast

Edwcation Lavel

All Students
=P =B
1.3 11
15 21
1.6 18
1.7 20
1.5 18
1.7 R |
1.2 15
1.7 1.6
1.0 1.2
0.9 1o
1.6 23
1.7 21
1.0 1.2
1.9 1.9
1.6 1.6
1.1 1.6
1.2 1.8
18 14
1.8 20
1,7 18
20 1.9
1.7 1.7
1.0 1B
1.3 1.7
21 1.7
1.5 1.2
0.7 1.5
1.7 2.0
1.4 15
1.5 13
1.8 20
15 1%
14 21
1,7 24
15 23
1.2 1.2
1B 1B
21 1.5
1.6 1.9
1.1 1.6
1.9 20
13 1.2
1.0 1.6
2.2 25
1.3 1.0

<8
L]

21

18
F1]
L}
A

15
16
L3
o
23
21

Iz
9
LI
16
I8
14
k]
18
L]
T
18
17
LIS
2
15
20
15
Iz
20
15
21

14
23
iz
LIt}
o
L]
6
20
Iz
16
2%
LI}

A

e
ETITy
(LLT]
saww
LT
SREF
EEEE
saE
ey
TETE
e
wwrw
LT
(LT
e
s
aE+
R
ET ey
e
a4
T
LT
LT
CETT]
T
saes
sxE
ETE
e

Diel Met Finith
High Sehesl
=P =B
1.8 12
24 a4
LT TS LEE ]
1.6 4.1
1.6 56
1.5 11
13 62
B 57
EH | 5.9
LL1L LS 3 5
1.0 5.4
1.9 459
1.9 4.9
33 51
4.6 &7
1.5 A0
2.0 a1
4.0 67
15 L |
a0 5B
E NI |
5.2 64
2.0 B2
2.2 47
5.8 L]
23 42
11 18
5.5 5.1
2.2 4.0
5.0 6.1
a7 a6
1.8 ER
13 4.7
23 43
24 ER
5.1 16
28 &0
X 41
14 54
14 43
5.4 L]
45 G4
R L

T

1]

sinzirabas that 1ha shale did not wazsly one ar mans o 10a guiselines for whool parlicpazien rabsy
et Slandand prene zanenl be arsuralely dalesminsd
On0RS: Teparimand of Defanas Dezendent Sehani (overwsa
ORCY Dapatiment of Oedenie Domass Degendent Tlems miary ara Seenmdary Schosl
STUACT: Matiznal Cemtar fer Feuraline Stalihis, Mazenal Awsument of Tduatiznal Prageen (MATF, 1555 Sienos anmamest

<8
1z
iad
LEER ]
4.1
56
ER
E2
57
39
s
54
49
49
51
L
4.0
4.1
BT
51
58
1z
(3]
L ¥

66
42

31
4.0
L13
4.6
EL-
47
432

18
ED
4.1
54
43
6a
54
4.9

T TL:

EY LS

T
amnm
e

ELTEY

04
o2
o8

ey
AwEE
ETTL]

TLL]

Graduated frem
High Sihoal
=P = B
18 2.4
1.1 2B
12 A8
24 15
20 3
1% an
7 4
34 2T
21 a
na 21
1.3 EN
20 1z
.7 2.9
26 2.4
25 30
1.6 27
1.3 2.2
25 12
EX] 11
28 ER
7 3
ER 2.9
1.2 23
22 2.5
4.0 ER )
22 14
1.4 26
10 4.4
18 2.9
1 EX)
21 a5
25 41
1.7 28
p ] 14
20 az
2% 27
24 4
1.5 ER
22 ER )
14 23
a1 13
kR 20
12 El |
5.4 5.6
26 19

<8
24
18
48
EL)
ER ]
ER|
EE]
aT
an
21
6
iz
9
24
15
27
22
12
EE ]
ar
iz
29
23
25
G
14
16
4.4
29
15
L
4.9
18
14
£l
T
s
ER

i3
13
25
an
56
el

Page | 70



Table C.7 -- Standard Errors for Grade 8 Public School Students Attaining 1996 Science

Achievement Levels by State and Parents’ Highest Education Level (continued)

Tabla €.7
£
Hation L]
Alabama Ll
Alarka* [iR:]
Arizona 1.1
Arkansas* L
Lalifarnia L]
Lolorado (1]
Connectiut 0%
Dalawane LT
District of Calumbia ===
Flarida or
Gaorgin 5
Hawaii TR
Indiana L
lowa® 1.1
Kentuchy v
Lowizsiana LUE
Mairo 1.1
Maryland*® oy
tassachusetts 0%
Michigan*® L1
Minnesota 1.1
IMisshssippd LLLL
Iissauri a7
Montana® L1
Habrashka 1.0
Haw Maxica L3
Ny Yark* rane
Nerih Carslina LUy
Herth Dakata a5
Ovegen 0.5
Rhssde hland R+
$outh Camlina® HANE
Tennessas L
Teaas LR
‘Urah 0.5
Vermont® L
Wirginla a5
Washington ar
Wast Wirginla 4
Witconun® 1.0
Wyaming a7
Guam sasn
DOESS e
DaDD% &

Standiard Errors for Grade 8 Publit Schaol Swwdents Attaining 1956
Scienca Adhlpvement Levels by State and Parents' Highest Education

Lewel {continued)
Seme Educalion
after High Scheal
=F =0 =B
25 IL.& 1.8
21 1 11
15 13 13
2.7 34 T4
2.6 EA] 30
22 12 12
24 26 26
EL 2% 35
.3 2.1 21
22 1B z8
.7 2.8 28
2.1 34 X
313 14 4
25 10 x0
1B 31 31
2.4 2.5 25
25 31 31
18 21 21
2B 14 34
16 2.7 27
25 29 29
14 kY] 28
3 e 30
2.7 26 26
T 24 14
25 1% 5
2.1 4 24
i4 ERY 39
2.4 13 23
10 29 29
27 27 27
iR 12 iz
26 17 17
26 14 14
10 31 31
23 2.5 25
12 12 12
k1 i X
2.3 27 2T
2% 2% 25
.3 27 27
% a7 s
2.9 4.8 =8
4.0 4.6 =6
2.5 16 26

a6

Graduated
frem Colloge
=P =B
1.7 1.5
24 ER}
206 21
24 21
3 Fi
2 2.7
1.5 1.7
24 15
21 21
18 2.1
27 2.8
31 .7
1.5 (5
im 23
22 L7
.8 L5
21 15
232 1.1
29 24
i 1.7
5 23
20 1.7
2.0 27
i (3
7 16
232 1.5
1.6 0
2.5 2.5
21 a0
1.6 1.5
24 2.1
s (i3
29 1o
20 2B
20 24
1.7 1.3
27 1.9
4] F
FE 1%
1% i
2.2 2.2
18 1.E
20 32
) EX
1.8 14

Hose & = Adwanied, g P e 4501 Abed Prodicienl, o & = &6 ar dhosg Batn « 8 = Bolow Bk

*Inheanas thas The state didl nos 5305k oG or mare of che quidaling: far schas! patiopasan ras

o= sqancdand arror (N b anuraeh delermined
DDl Deparrent of Dalonse Dependent Sthaols (Deericatl
DRESS: Dopartmant of Deferse Bametic Dependen Elemarsary and secondary Schaok
SQURCE: Madanal Contar Tor Educaiion Sinitics, Matiora] Sqaumant o Educatanal Progress (MAEPL 195G iono Alspenont

EE ey
Er Ty
Cre ey
o
e
CEETY
ey
EEETY
EETTs
EEEEY
Er Ty
EE ey
Py
EEE ey
LTy
Cr ey
ey
Ly
e
CLLL
ey
EEETY
EEEEY
L E Ty
EE Ty
Er ey
Py
R
ey
ey
ey
o
o2
CLLLY
CEETY
EETry

EEEey

| Bon't Krow
=P = B
29 a4
206 4.0
10 44
2.0 kR
4.8 5.5
1.3 10
&8 4.4
10 28
2.3 52
LL LR 2 5
2.3 4.5
2.5 ER
.3 27
16 Th
4.3 53
.6 48
17 a4
4.0 55
EN | 37
1y 4.6
10 4.4
1% o4
1.5 23
ER 53
5.1 a0
15 4.2
2.0 30
2.6 44
25 a7
1a 78
EN a7
21 T
29 50
16 47
1.8 15
FN 35
a1 57
4.1 47
10 4.4
2.1 52
33 52
4.9 5.2
1.3 EX
ks mass
27 39

Page | 71



Table C.8 -- Standard Errors for Grade 8 Public School Students Attaining 1996 Science
Achievement Levels by State and Participation in Title |

Table C.B2  Standard Errors for Grade B Public School Students Attaining 1996

Sclence schlevement Levels by $1ate and Participation in Tite |

All Stadents Participated
A =P = B =B & = P = B
Hatlon [ i3 i 11 a4 32 [
Alabama a4 1% 21 A remn 1.3 1%
Alaska* 0E 1.6 1.8 18 LT L L]
Arizona 0E LT 20 20 b 22 41
Arkansas® LE] L5 1LE 18 L I 43
Callfarmia a4 LT 2.1 1 s 12 R
Coleratda LE) 1.2 L5 15 e
Connset 04 LT LE 16 sEes 23 5.3
Dalswane 03 L] 1.2 12 AL L R L
Divtrigt of Columbia 0.2 0.5 Lo 149 BEEL O wdas 33
Flarida L] L& 23 23 R |0 61
Gaargia 03 L7 21 21 Eed 2D 41
Hawaii L] L] 1.2 12 AT LT a1
Indiana a5 L% L3 19 TEEE ke adee
lowa® a5 L6 L6 1.6 LI R LR
Kentucky 06 1.1 LE 16 b 1B 12
Lowisiana 02 1.2 1B 18 LT 1.3 a7
aime 0.6 L& 14 14 b 23 5.6
Maryland*® 04 1B 20 20 L L B
Massachusetts aE () (8] 18 Ll 20 a8
IMichigan® 04 20 1.8 19 LLLL I 4 55
Minnesota a6 Ly Ly 17 b ER- | Ho
Misshssippd a2 .o 1.8 18 R 1.0 29
Missauri a4 L3 LT 17 b 15 a0
Montana® [ 2.1 L7 17 L L N [
Habraika 05 L% (4 12 b s aans
Haw Mexica [E] 07 L5 15 L 23
Hawy Yark® e LT 20 z0 BRLL ddas 44
MNerth Carclins 03 1.4 15 15 L 1.9 5.1
Herth Dakata 06 L5 13 13 et 24 FA
Oeegen [E] LE 20 20 AT 61
Rheda hland L L5 L5 15 R 1.0 17
South Camlina® L] 1.4 21 21 LTI 1.9
Tennessas 05 Ly i T4 e 24 6.3
Tonaz [ L5 21 23 AL 1.6 i
Leah ad 1.2 1.2 12 Bhdd  dhdd a4
Varment® 05 1.6 1LE 18 el X | 63
Virginia a4 21 1.5 14 TEA ke ke
Washington 04 L& 1.8 19 LT 14 [ ]
Wast Virginla a2 i1 1K 16 weaw 32 LR
Wisconsin® [ 1.8 20 20 EEEE EN LA |
Wyoming a5 L3 (4 12 nam 41 2.6
Guam (L.LL] 1.0 1.6 16 L LT L]
DOESS a7 22 2% 5 Reas masm o asas
DeDDE L 1.3 Lo 19 A R AR 2 Rk

Bota: & ow Advaniced o P 8705 A5gee Frodiieni o & = bk or dbose Badn < B = Bolow Bagk

Hind canas that 1ha skaie did not sasishy one ar mane of tha guidelinas far schood parbicipaiean rases
Arsd qandad arror cannot Ba socuraicly deicrmizaoed

D00 Depariment of Calenw Dependam Sthools (Qeerea]

ODESS: Doparimant of Deferse Comesiic Dependar Eleraercary aod Saocndany fchook

SOIURCE: Mational Conier Tor Educaibon Siatkilc. Matinral Sswesume i o Educa o nal Prograss (MSEPL

A
13
04
06
oT
o+
a6
[ EY
[ Y
L]
LF3
05
0E
0z
05
05
or
0
o0&
04
13
s
-1
[LE
B3
06
0%
[ ES
T
03
o6
04
o4
04
05
o7
o4
0.6
o4
04
[-F3
or
0%
CELT
oT
o4

Did Nat Participate

= P
1.5
18
1.6
1.8
1.8
1.9
1.1
]
1.0

bl
a

e[ s o] o ] ] ] =
BRI S RN

13

ot fimel it o [t ot s
R I  F R

= byl =
LR

195G Siene Assasment

=B
1.5
22
1.3
22
22
2.3
14
1.8
1.2
1.1

2.1

213
1.2
1.8
1.6
18
2.0
1.4
1.4
14
23
1.7
13
15
1.7
12
1.5
22
1.5
11

1.4
1.6
21

2.5
27
12
1.6
14
18
1.5

Page | 72



Table C.9 -- Standard Errors for Grade 8 Public School Students Attaining 1996 Science

Achievement Levels by State and Eligibility for Free/Reduced-Price Lunch Program

Table C.%  Standard Errors for Grade 8 Public School Studenis Attaining 1995
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Table C.9 -- Standard Errors for Grade 8 Public School Students Attaining 1996 Science

Achievement Levels by State and Eligibility for Free/Reduced-Price Lunch Program

(continued)
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Table C.10 -- Standard Errors for Grade 8 Students Attaining 1996 Achievement Levels in

Selected States and Guam by Type of School
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Table C.90  Standard Errors for Grade 8 Students Attaining 1996 Achievemnent
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Appendix D: Figures

Figure 1
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