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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 I 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 I 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."1 

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 framework3 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 



Page | 10  

 

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 

questions.4 

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 legislation6 creating NAGB directed the Board to identify "appropriate 

achievement goals . . . for each subject area" that NAEP measures. The 1994 NAEP 

reauthorization7 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 ACT.8 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 questions.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 levels10 

▪ 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. 
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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 (Iowa 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 2 
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Proficient Exemplar 3 

 

 

Proficient Exemplar 4 
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Proficient Exemplar 5 

 

 

Advanced Exemplar 6 
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Advanced Exemplar 7 
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Grade 8 

Basic Exemplar 1 

 

 

Basic Exemplar 2 
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Basic Exemplar 3 

 

 

Proficient Exemplar 4 
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Proficient Exemplar 5 

 

 

Advanced Exemplar 6 
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Proficient Exemplar 7 

 

 

Advanced Exemplar 8 
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Advanced Exemplar 9 
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Grade 12 

Basic Exemplar 1 

 

 

Basic Exemplar 2 
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Basic Exemplar 3 
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Basic Exemplar 4 

 

 

Proficient Exemplar 5 

 

 

Proficient Exemplar 6 
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Proficient Exemplar 7 

 

 

Advanced Exemplar 8 
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Advanced Exemplar 9 

 

 

Advanced Exemplar 10 
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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 I 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 I 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.1 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.2 
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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 I 

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 I 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 I funds are used for reading and 

mathematics. All children in schools located in high-poverty areas may benefit from 

participation in schoolwide Title I programs. Title I 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 I 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 I 

services were at or above the Basic, Proficient, and Advanced levels than was true of students 

who were receiving Title I services. At grade 12, a greater percentage of students who were not 

currently receiving Title I services was at or above the Basic level than was true of students who 

were receiving Title I services. 

Title I information collected by NAEP refers to current participation in Title I programs. Thus, 

students who participated in such services in the past but who do not currently receive services 

are not identified as Title I participants. Differences in achievement levels between students who 

receive Title I services and those who do not should not be used as an evaluation of Title I 

programs. Typically, Title I services are intended for low-achieving students. To properly evaluate 

Title I 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.5 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 I 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 I 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 
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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 I 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 I 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.1 

 

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, Iowa, 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 I 

The Improving America’s Schools Act of 1994 (P.L. 103-382) reauthorized the Elementary and 

Secondary Education Act of 1965. Title I, 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 I 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 I funds are used for reading and 

mathematics. All children in schools located in high-poverty areas may benefit from 

participation in schoolwide Title I programs. Title I 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 I 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 I to 

allow comparisons between those who received Title I services and those who did not. In all 

states reporting data, the percentages of students who did not receive Title I services and who 

were at or above the Basic level were greater than those of students who received Title I 

services. The results were similar at the Proficient level. 

Title I 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 I participants. Differences in achievement level 

attainment between students who receive Title I services and those who do not should not be 

used to evaluate Title I programs. Typically, Title I services are intended for low-achieving 

students. To properly evaluate Title I 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.3 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 I 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 I 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 
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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 
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Grade 8 

 

 



Page | 55  

 

Grade 12 
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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. 
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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. 

 

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). 
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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. 

 

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. 
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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. If 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. On 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. 

 

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 
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Table C.2 -- 1996 Science Achievement Level Standard Errors -- Grade 8 
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Table C.3 -- 1996 Science Achievement Level Standard Errors -- Grade 12 
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Table C.4 -- 1996 Science Scale Score Standard Errors by State -- Grade 8 Public Schools 
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Table C.5 -- Standard Errors for Grade 8 Public School Students Attaining 1996 Science 

Achievement Levels by State and Gender 
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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 
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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) 
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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 
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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 (continued) 
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Table C.8 -- Standard Errors for Grade 8 Public School Students Attaining 1996 Science 

Achievement Levels by State and Participation in Title I 
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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 
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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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