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ABSTRACT
Data from 20 years (1970-90) of the National

Assessment of Educational Progress (NAEP) are summarized. The NAEP
represents the nation's only ongoing assessment of the academic
achievement of American students. Its assessments of educational
achievement of students in grades 4, 8, and 12 are presented as "The
Nation's Report Card". Chapter 1 of this report contains information
about the students' competency in subject matter across the
curriculum and their ability to use their minds well. Chapters 2 and
3 include information about the trends e7ross time related to the
performance of elementary school, middle school, and secondary school
students in higher-order reasoning, problem solving, and
communication skills as well as information about the academic
achievement of minority students. Chapter 4 summarizes information
about background variables related to education. In general, the data
indicate that the educational performance of U.S. students is low and
not improving. It is estimated that more than half of the nation's
elementary through high school students are unable to demonstrate
competency in challenging subject matter in English, mathematics,
science, history, and geography. Fewer than half of all U.S. students
appear to be able to use their minds well. Although considerable
progress has been made in closilg the performance gaps among
different racial/ethnic and gender groups, the gaps still remain too
large to meet the nation's objective of close parallels between the
performance of minority students and the student population as a
whole. Much that research has identified as effective in improving
education is still not being implemented in the nation's schools.
Nineteen tables and five figures summarize NAEP data. (SLD)
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What is The Nation's Report Card?

The Nation s Report Card the National Assessnwnt of Educational Progress INAEPI

is the only nationally representatwe and continuing assessment of what America's students know and

ran do in various subject areas Since 1969-70, assessments have been comforted periodically in reading,

mathematics. science writing, history, geography, and other fields fly making oblective inform:tom on

student pirformance available to 10(Any-makers at the national, state, and local levels NAEP is an integral

part of our nation s evaluation of the condition and progress of edut 'anon Only information related to

academu achievement is collected undei this program NALP guarantees the privacy of individual

student. and then famihes
NAEP is a congressionally mandated prowet nt the National Center tin Education

Statistics the I. S Ikpartnwin ot Kdocation I he Comrnissiom of Education Statistics is responsible, by

lass fin carrying out the NAEP prinect through competitive awards to quahfied organizations NAEP

wpm is directly to the Conmussioner who Is also responsible for providing contmumg reviews,

including validation studies and solicitation of public comnwnt on NAVP's volublet and usefulness

In the 1968 Anwndnients, Congress created the National Assessment Governing

Koard INAGR1 to formulate Ilw polity guidelines for NAEP The board is responsible for selecting the

sublect areas to b. .ssessed, which may include adding to those specified by Congress, identifying

appropriate achievement goals Int each age and grade developing assessnwnt ohm-lives, developing test

specifications designing the assessment methodology developing guidelines and standal ds for data

analysis and for leportmg and dissemmating results developing standards and pi oi

interstate, regional. and national comparisons improving the form and use nt the Nat lona. 1 ssownt

and ensuring that all items selected hiu use in the Natumal Issessment are fire from racial, Niko; al

gendei oi regional bias
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Foreword

The National Assessment of Educational Prowess (NAEP) is a
Conwessionally-mandated project in the National Center for Education Statistics that
measures scholastic achievement Of elementary, mi-Idle and high school students Over the
past 20 years, NAEP has generated more than 200 reports spanning eleven instructional
areas. It is the nation's only ongoing, comparable, and representative assessment of what
American students know and can do For this reason, the NAEP data art a unique resource
to monitor student achievement in the United States.

Most of the data in this report show that our present education
performance is low and not improving The achievement of 17-year-olds in reading,
mathematics, science, history, and civics represents only modest performance According
to the repOrt, large majorities of these students 81 percent to 96 percent have
rudimentary interpretative skills, they can make generalizations, solve one-4T problems,
and understand basic science. Only 5 percent to 8 percent of our 17-year-olds, however,
demonstrate those skills we usually associate with the ability to function in more
demanding jobs in the workplace or the capability to do college work These students can
carry out multiple-step problems, synthesize, draw conclusions, and Interpret

Over the years reported here, the achievement of minority students has
improved, with the greatest gains in reading Sadly the gaps between minority and white
students are still large and the performance of white students has remained stagnant over
nearly two decades

NAEP data enable us to compare and contrast what has been learned
about successful practice with what is actually happening in America's classrooms
Research shows that student academic performance is likely to be weater when pupils
work hard, when parents are actively involved in their children's education, and when
teachers and school administrators incorporate research tested improvements in the
classroom Yet this report, America's Challenge: Accelerating Academic Achievement, A
Summary ofFindingsfrom 20 Years ofNAEP, shows that these things ace not typically
happening. Time devoted to core subject areas is limited despite research showing the
importance of high quality time for instruction Homework is often minimal or nonexistent
Most classroom work is dominated by passive learning activities that feature teacher- and
textbook-presented information despite research findings indicating that these techniques
are not the most effective. Moreover, although parents are our children's first and most
effective teachers, large proportions of students are not reading outside of school, are
spending excessive hours watching television, and are spending little time on hormwork

Ail of the trend data reported here were gathered before National
Education Goals had been set by the President and Governors Consequently, they do not
reflect any of our nation's recently redoubled efforts to increase education performance
The next National Assessment reports, on results of testing in mathematics, reading, and
science conducted this past spring, are scheduled for release in 1991 A special feature of
the 1990 testing was that 37 states, the District of Columbia, and two territories participated
in the first Trial State As,sessment Findings on mathematics achievement among eighth
graders will be released June 6, 1991 Such State-level results promise to make NAEP more
useful for policy makers and the public than ever before

Emerson J Elliott
Acting Commissiorwr of Education Statistics
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Introduction

During the 1980s, a number of national and international
achievement surveys have warned that there is sorncthing6eriously wrong
with elementary and secondary school systems in the United States. Despite
these alarming reports, all pointing to similar negative conclusions and
indicating inadequate preparation of students, there seems to be a certain
degree of apathy on the part of the American public about this problem. Some
of the lack of general concern may result from overly rosy reports of local
successes that may be creating a false sense of security ' Although many
Americans may recopize poor education as a national problem, they also
often seem to think that their own children are receiving a satisfactory
education and give high grades to the public schools in their own
communities

The truth may be that relatively few children are receiving the
education they need for life in the 21st century There is considerable
evidence that large numbers of students graduate from school lacking the
skills needed by employers and expected by college professors As diagnosed

in one study, theseyoung people are not at-risk, yet they are not workforce
ready. For the at-risk populations, the mismatch between workplace needs
and workforce skills is even greater According to a recent report from the
National Alliance of Business.

It is estimated that by 1995, 14 million Americans will be

unprepared for the jobs that are available. Many companies are
concerned that they will not be able to find employees who can

even read or do simple arithmetic. Business Week reports $210

billion is spent annually by American companies to train and
umnide their workers, which exceeds the $195 billion annual
evenditure /Or public elementary and secondary education.
Because $20 billion 0.that private sector budget is already
earmarked fOr mmedial education (a total that can be expected
to increase), companies are.fbrced to pay twice.* education
first through taxes and then.for internal remedial programs
fir what the schools couki not or did not achieve.4

John muull Vituntalh \ortiu41 10111114111 It fur% rotent testing in Wirt u a s PIlhlit hords Hoy, III

I at% shirr Ate vunr 'he \annual -It et age (Daniel. W\ I In Ink ol anon

',Wilt.% \I k lain and AIN \I I he 2Ist \ !lima! Poll of the \Hilo& Itmal d the Pul,h,

st hook' Pin Deird Adman ISeptelnInq IWO p

' \ ational Alhaw e ot ii11111,, ihr I ourth I ftot Attu( r fir,uhurs, k PIK',

' \ animal kw( e of BlISIIIPS, I he thrum's:, Houtultdhlr Partu utatuni do& I't t tot tio,:
hhu alum Aryt k 14401
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Further, American colleges have reported a 10- to 30-percent

rise in demand over the past several years for remedial course work for
incoming freshman, and surveys indicate that 75 percent of all college faculty
feel that entering students lack basic skills.'

The problem, however, is much larger than simply a lack of
basic skills. Looking toward the year 2000, the fastest-growing occupations
require employees to have much higher math, language, and reasoning
capabilities than do current occupations.' Further, we live in a world
econOmy, but the United States is losing its ability to compete in an
international marketplace, even in "homegrown" areas such as automobile
manufacturing and television technology

"-1 addition to economic concerns that directly affect our
standard of living and the American way of life, there are also concerns about
how well students are prepared to solve problems related to the future health
of our country and planet. Our daily lives are influenced by the rise and fall of
the stock market, the size of the government budget and budget deficit, the
balance of trade with other countries, and international monetary polioy
Debates are carried on about world-wide environmental issues, including
depletion of the ozone layer, acid rain, and global deforestation.
Unfortunately, there is wowing evidence that the typical American high-school
student does not know enough to appreciate what these issues or debates are

all about, let alone to participate creatively and effectively in making decisions
about the saent issues

As part of a sense of growing urgenq among political and
business leaders about the need to improve levels of American education, the
President and governors met in September 1989 at the historic hducation
Summit in Charlottesville, Virginia One result of the summit was a set of
national education goals designed to better position our country tor active
participation in the world's affairs in the 21st century Subsequently
highlighted in the State of the Union address, and formally adopted by the
President and governors in February 1996, these six goiti:, focus on ensuring
that children start school ready to learn, raising high-school waduation rates
to 90 percent, increasing levels of educational achievement, promoting science
and mathematics achievement as well as literacy and lifelong learning, and
freeing schools of drugs and violence.

F rnest t 1.1 ( ()liege I he I'lufel graduate t yet nine in Ameru a I \e Not I. 's II.0 pei and Rim 1,1871

" Hudson Institute Mirk for( e.:)00 ttork ,Hrd Itorkers tor the .:1st ( totton ihoilitnapoh. I \ 11871
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8

One goal in particular is targeted toward increasing students'
educational achievement levels, ensuring that they learn to use their minds
well, and preparing them for responsible citizenship. This overarching goal
for American education, and its accompanying objectives, are as follows.

National Goal: By the year 2(XX), American students will leave grades four, eight,

and twelve having demonstrated competency in challenging
subject matter including English, mathematics, science, histom

and geography; and even, school in America will ensure that all
students learn to use their minds well, so they may be prepared

for responsible citizenship, further learning. and productive
miployment in our modern economy.

Objectives: The academic per.fbrmance of elementary and secondarv

students will increase significantly in even, quartile, and the
distribution of minority students in each level will more closely
Tflect the student population as a whole.

"the percentage of students who demonstrate the ability to
reason, solve problems, apply knowledge, and write and
communicate Ofectively will increase substantially.

tIl students will be involved in activities that pmmote and
denmnstrate good citizenship, conmiunity service, and iwrsonal

"the perrentage of students who wr competent in more than
one lwiguage substamadly increase.

All students will be knowlmigeable about the diverse cultiiral

heritage (Ohl:, nation and about the world moununity

1 1



This report provides information that can be useful in
desaibing where we currently stand as a nation in r..lation to this national
education goal and its accompanying objectives. The National Assessment
of Educational Progress (NAEP) regularly conducts assessments of the
educational achievement of fourth, eighth, and twelfth graders attending
public and private schools and presents the results in the form of "The
Nation's Report Card.* lb describe the current status of student achievement
and provide a context for estimating how far we are from our national goal,
the results from NAEP reading, writing mathematics, science, U.S. history,
civics, and geography assessments conducted in 1986 and 1988 are
summarized and presented together in this report Trend results from the past
20 years of NAEP assessments also are presented to describe changes that have
occurred in student achievement levels during the last two decades

Taken in total, the results of The Nation's Report Card provide
evidence that we have a daunting challenge before us if we are to reach our
national student achievement goal by the 21st century.

po Students' current achievement levels are far below those
that might indicate competency in challenging subject
I natter in English, mathematics, science, history and
geography.

Students can read at a surface level, getting the gist
of material, but they do not read analytically or
perform well on challenging reading assignments.

Small proportions of students write well enough to
accomplish the purposes of different writing tasks,
most do not communicate effectively

Students' grasp of the four basic arithmetic
operations and beginning Froblem-solving is far
from universal in elementary arid junior high
school; by the time that students near high-school
graduation, half cannot handle moderateb
challenging material.

Only small proportions of students appear to
develop specialized knowledge needed to address
science-based problems, and the pattern of falling
behind begins in elementary school.

9



10

Students are familiar with events that have
E.' iped American history, but they do not
appear to understand the significance and
connections of those events.

Similarly, students demonstrate an uneven
understanding of the Constitution and American
government and politics; their knowledge of the
Bill of Rights is limited.

Ilo Trends across the past 20 years suggest that, although sonw
ground lost in the 1970s may have been regained in the
1980s, overall achievement levels are little different entering
the 1990s than they were two decades earlier.

IP. Very few students demonstrate that they :iin use their
minds well. In recent assessme- more students appear
to be gaining basic skills, yet fewer are demonstrating a
grasp of higher-level applications of those skills

IP. Despite progp.ss in narrowing the gaps, the differences in
performance between Mite students and their minority
counterparts remain unacceptably large. Little progress
has been made in reducing gender performance gaps
favoring males in mathematics and science and females
in writing.

110. Large proportions of students, evei. including those in
academic high-school programs, are not enrolled in
challenging mathematics and science coursework
Instructional time is particularly low for science in
elementary schools, writing in middle schools, and
geography in high schools.

IP. Across the past 20 years, little seems to have changed in
how students are taught. Despite much research
suggesting better alternatives, classrooms still appear to be
dominated by textbooks, teacher lectures, and short-Pnswer
activity sheets.

i 3



Chapter One of this report presents NAEP findings pertaining
to students competency in challenging subject matter across the curriculum
areas and to their ability to use their minds well. Chapters Two and Three
include information about trends across time related to the performance of
elementary, middle, and secondary school students. Changes across time are
described in students' higher-order reasoning competencies, problem-solving
abilities, and communication skills, as well as in the academic achievement of
minority s'aidents compared to the nation as a whole

NAEP also collects information about an extensive array of
background variables related to education. !AI Chapter Four, some of this
information is summarized in the context of research about education,
suggesting potential areas where schools and parents might focus efforts to
improve educational achievement

I I



What is the Current Level of Student Achievement?

National Goal: By the year 2oe3, American students will leave grades four, eight,

and twehe having demonstra'id competency in challenging
subject matter including English, mathematics, science, history,
and geography; and every school in America will ensure that all
students learn to use their minds well, so they may be prepared
for responsible citizenship, further learning, and productive
employment in our modern economy.

Objective: All students will be involved in activities that pmrnote and
demonstrate good citizenship . . . (and) will be knowledgeable
about the diverse cultural heritage of this nation and about the
world community.

If, by the year 2000, fourth, eighth, and twelfth graders are to
leave school having demonstrated competency in English, mathematics,
science, history, and geography, it is useful to examine the results from NAEP
assessments in these curricuiurn areas to ascertain the levels of competency
shown by students as we enter the 1990s. In addition, if students are to learn to
,oe their minds well, it is informafive to look at NAEP results from the
perspective of students achievement in the area of higher-order thinking
skills. By gauging where we arc today, we can better judge how far we need to
progress during the next decade.

The NAEP data provid several avenues for describing student
achievement in each curriculum area, including results from specific
questions and summaries of achievement across questions. For reading,
mathematics, science, U.S. history, and civics, NAEP has summarized student
performance across questions on 0 to 500 proficiency scales designed to
provide a basis for describing overall student achievement in each curriculum
area.

12



lb "anchor" or give meaning to the results, student
performance is characterized at four or five levels along the proficiency scales

150, 200, 2.50, 300, and 350) and the percentages of students reaching each
level are presented.' To c;laracterize levels of student performance, NAEP
began by empirically identifying items that discriminated between adjacent
pairs of proficiency levels. These items were grouped for each of the levels, and
subject-area experts were then asked to interpret the items and describe what
students at each level knew and could do compared to students at the next
lower level.

The discussions on student achievement in English,
mathematics, science. U.S. history, and civics will rely on the scale-anchored
results when they are available. Results based on other types of analyses also
are included.

English: Reading and Writing

Heading. In 1988, students' reading achievenwnt was
measured from several pt-rspectives. The proficiency levels of 9-, 13-, and
17-year-olds on the NAEP reading scale are shown in Table 11 1 he results for
the three age levels have been placed on a common scale to track growth
across the school years, as well as trends for the three age groups assessed

The expectation is that students' performance will improve as they get older
and it does. In 1988, students showed tremendous growth from age 9 to agv 17
in the types of reading tasks they were able to pertbrm.

By age 9, virtually all students displayed rudimentary reading
skills ane, s*-ateOes, characterized by the ability to perform relatiwly
uncomplicated, discrete reading tasks successkilly. However, at the other
extreme, very few students, even those in high st hool pm cent) reached the
highest level of reading proficiency, reflecting tlyii difficulty in comprehending
passages that are more lengthy and complex or tha, deal yith specialized
subject matter

I he \ F l' se ales el deleloped using Item Response I hm dB I tee I Ii in i al %aloes
on eat h ale %%ell. estald,hed on thi . lease. ot student pei het inane e III the NY reading MI. inatheneatie s 1981,

m len( f 19M 1 S hi,tof and 19M I 11( s IIIIOI% p. Mit low tele+, aleme VW helem I eat ine 100

sc ales lune been defined liemeel so te. students to tlw assessint nt !eel tot toed at the woe eine ends of the.
se ale that it %,,as lied pia( tit I lo do ,o 1..f( Ii i I. to span the I liw ot student reel het Iikalli I. a loss aII III
grades in that stihp.el-af ea assessment and tee ha% 4' .1 mean of 250 5 and .1,1.1[111m d deq..itton of %%101. th, Me

eldierent eulnee t divas ale expt essed ifl 1111.141th. tunnel ie al units the. ale not e enema, I Ike all °Mei se ales
deNelopett using 11i I tee IIIMI010 \ I' se ales e 14. lbed III abs011111. ms the, tot etample. one

annot sa hum, emu h 'eat ning in Math, Math s equals how um( h teal IIIfl III s1 Will I nd leading It should also be
noted that the tel ells to olie woe% and al liteV.Illelet 101'1 spe( itt, all% III IIIIIM Want e 011 lin tin tti \ II I'
assessment
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TABLE

. 1

Percentages of Students Performing at or above
Reading Proficiency Levels, 1988:
Ages 9, 13, and 17

Level Description

350 Can synthesize and
learn from specialized
reading materials

300 Can find, understand.
summanze, and explain
relatively complicated
information

250 Can search for specific
information, interrelate
ideas, and make
generalizations

200 Can comprehend
specific or
sequentially
related information

150 Can carry out
simple. discrete
reading tasks

Age 9 Age 13 Age 17

0.0 (0 0) 0 2 (0.1) 4.8 (0.4)

1 2 (0.2) 10 6 (0 7) 41 8 (1.3)

17 0 (0 9) 58 0 (1.1) 86.2 (0.7)

62.5 (1 2) 95 1 (0.5) 98. 9 (0 2)

93 0 (0 6) 99.8 (0.1) 100 0 (0 0)

Standard et rors are presented in parentheses I hose designated as e IfSS than 0 It an tub said with BS pert ent
onfideno hat the pen ent is %%Ohm standard VI I ors ot the estimated %atm

Although alniost all 9-year-olds (93 percent) demonstrated
rudimentary reading skills, less than two-thirds displayed the reading skills
necessary to comprehend specific or sequentially related information. Nearly
all 13-year-olds (95 percent) displayed basic reading skills, but only 58 percent
reached the intermediate proficiency level defined by NAEP, which entailed the
ability to search for specific information in passages, interrelate ideas
presented in text, and make generalizations. Eleven percent of the 13-year-olds
(primarily seventh and eighth graders) were consistently able to find,
understand, summarize, and explain relatively complicated information.
Eighth graders displayed similar levels of reading comprehension in the
National Education Longitudinal Survey (NIELS) of 1988! Eighty-six percent of

"Anne Darner Steven Ingek, Barbara St hneider, and David Stmenson 4 Profile of the Amen( vt F Grade/

NILS 88 Student Dem rapnw Summary Mashington, IX' National ( entet tor F dot anon Statistli s I1901



the students at grade 8 showed basic proficiency, which entailed reproducing
detail or the author's main thought skills associated with Levels 200 and 250

on the NAEP reading scale. Thirty-four percent of the eighth graders were able
to make inferences beyond the author's main thought, to summarize, or to
make generalizations skills and strategies related to Levels 250 and 300 on

the NAEP scale.

At age 17, 99 percent of the students appeared to have the

reading skills needed to comprehend specific and sequentially related
information, and 86 percent reached the intermediate proficiency level
However, fewer than half were consistently able to understand, summarize,
and explain relatively complicated information

A somewhat different NAEP reading assessment of fourth,
eighth, and twelfth graders, also conducted in 1988, focused on two aspects of
reading comprehension: the ability to construct meaning from text, and the
ability to examine that meaning by extending, elaborating and critically
judging the information contained in a passage. Students were asked to read a
variety of literary and informational passages and then to answer a series of
multiple-choice and open-ended questions. Some multiple-choice que.tions
asked them to identify the overall message or author's purpose, while other
questions asked them to identify specific information, such as the elements in
a stoly plot. Several open-ended questions required students to extend the
meaning they initially developed from the text for example, by discussing
the moral of a story or by describing the nature of certain events

At all three grade levels, nearly three-quarters of the students,
on average, responded correctly to questions about specific information
contained in both literary and informational passages. Half to two-thirds
responded correctly to questions about the overall message or "gist" of the
passages, although students appeared to find it more difficult to develop an
understanding of informational passages than of literary passages

Students were much less successful at examining and
extending the meaning of various texts. Only small percentages of students
gave elaborated responses to open-ended questions that asked them to extend
meaning. In fact, across all three grade levels, no more than 13 percent of the
responses to the open-ended questions were rated as elaborawd. Thus, it
appears that students can comprehend specific parts of wyt, but have trouble
understanding the main topic of the text. Further, they seem to have
substantial difficulty in articulating evidence for whatever understanding
they have reached.

,I.
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In summary, taking the results of both the age- and grade-level
reading assessments into account, it appears that most students develop the
ability to read for surface understanding as they progress through the school
years. That is, they can idenfify specific information and the "gist" of the
material. Yet when either the material or the reading tasks themselves become
more challenging as suggested in our national goal, far fewer students display
competency In particular, they appear to have considerable difficulty
analyzing and synthesizing what they have read

Writing The results of the 1988 writing assessment of fourth,
eighth, and twelfth graders are even more worrisome than the results of the
reading assessments Table 1.2 presents information on the percentages of
students who achieved or surpassed the "minimal" and "adequate" levels of
writing achievement in their responses to the tasks included in the 1988
writing assessment. Students writing at or above the minimal level displayed
some of the elements needed to complete the task, but they did not manage
these elements well enough to ensure that the purpose of the task would be
achieved. Adequate or better responses included the information and ideas
critical to accomplishing the underlying task required by the writing prompt
and were considered likely to be effective in achieving the desired pinpose.

In the informative writing tasks, fourth graders were asked to
report on particular events or phenomena, while eighth and twelfth graders
were asked tc beyond straightforward reporting to analyze information and
provide generalizations with supporting evidence. Over three-quarters of the
students in each grade provided at least minimal responses to these tasks, and
nearly half the fourth graders responded adequately to the informative
reporting tasks, but many eighth and twelfth graders failed to provide
adequate responses to the analytic tasks. For example, their best performance
(40 to 45 percent) was on a task that required an explanation of their television
viewing habits On an analytic task that asked students to compare food on tile
frontier (based on information presente(1) and today's food (based on their
own knowledge), just 16 percent of the students at grade 8 and 27 percent at
grade 12 provided an adequate or better response

Persuasive writing was even more difficult tor students While
65 to 88 percent wrote at least minimal responses to the tasks that asked them
to convince others of a point of view, only half to two-thirds of the students
provided at least minimal responses to prompts requiring them to refute
specific concerns For example, only 65 percent of the high-school seniors
were able to produce a minimal or better response to a task that asked them to
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TABLE

.2
Percentages of Students Performing
at or above the Minimal and Ada:pate Levels
on Various Types of Writing Tasks, 1988:
Grades 4, 8, and 12

lype of Task

INFORMATIVE

Reporting

From personal experience

At or Above the Minimal Level

Grade 4 Grade 8 Grade 12

At or Above the Adequate Level

Grade 4 Grade 8 Glide 12

Report on an animal (L) 78 (1 7) 47 (2 3)

From given information

Describe science project 82 (0 9) 44 (1 4)

Analytic

From personal experience

Report on TV viewing (L) 79 (1 5) 83 (1 7) 40 (2 3) 45 (2 S)

Analyze favorite story 84 (0 8) 80 (1 1) ZS (0 9) 35 (1.2)

From IT ,en information

Compare foods across eras 76 (1 1) 83 (1 1) 16 (0 9) 27 (1 7)

PERSUASIVE

Convincing Others

Capture spaceship (L) 74 (1.8) 36 (2 5)

Dissect frogs 88 (0 8) 31 (1 1)

Space program funds 65 (1 1) 27 (1 1)

Refuting an Opposing View

Visit radio station 48 (1 2) 62 (1 1) 17 (0 9) 27 (1 1)

Choose recreation site (L) 48 (2 3) 67 (2 2) 19 (1 7) 36 (2.2)

State views cm bike :ane 69 (1 6) 24 (1 0)

NARRATIVE

Imaginative

Ghost story (L) 88 (1.4) 95 (0 8) 92 (1 0) 17 (1 5) 51 (1 7) 56 (2 6)

Make three wishes 81 (0 9) 21 (1 3)

Personal Experience

Memorable Incident 80 (1 1) 87 (1 2) 38 (1 2) SS (1 6)

Note Ihe 1.1 s.mbol denotes tasks lot %stitch students had twee the usual amount ot tithe to I espond thus 20

nurtures at grade 4 and in minutes at grades 8 and 12 ( ondueted as pal t ut the 1988 assessment the. ,itah shmsed

some improvement in writing performant e when students wet e given mol e time to I omplete the tasks Standar d

errors are presented in parentheses It ian he Sdld with 9; percent confident e that the pet i ("It i %%Om t- standaid

errors of the estimated value
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write a letter to their senator arguing for or against cutting funds for our
country's space program. More than one-third wrote contradictory and
unsupported responses, typified by the follovving example:

Dear Senator:

I don't think there should be cuts in the funding but I do think
the problems that we have here should be taken care offirst.
Then you should work on the space program.

Across the grades, only about one to two-fifths of the students produced
adequate responses to the persuasive writing tasks they were given.

In contrast, 80 percent or more of the students at each grade
wrote minimal responses to the narrative tasks. Approximately one-fifth of the
students at grade 4 and over half the students at grades 8 and 12 wrote stories
judged as adequate or better

In summary, looking across the three grade levels and the
different types of writing tasks given in the assessments, one finds that many
students have difficulty communicating effectively in writing. No more than 47
percent of the students at any grade level wrote adequate or better responses
to the informative tasks, and no more than 36 percent of the students wrote
adequate or better responses to the persuasive tasks. Although performance
was somewhat better on the narrative writing tasks, no more than 56 percent
of the students wrote adequate or better responses

Mathematics

The proficiency resphs from NAEP's 1986 mathematics
assessnwnt of 9-, 13-, and 17-year-olds are presented in Table 1 3. As in the
reading assessment discussed earlier in this chaptur vii'tualk all students
at each wade displayed a wasp of simple arithmetic facts; all but a few 13-
and 17-year-olos demonstrated beginning skills and understandings of
mathematics

Despite concentrated studies in mathematics in elementary
schools, one-quarter of our country's 9-year-olds failed to reach the begnming
level defined bv NAEP a kwel characterized bv the ability to add and subtract

21
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TABI E Percentages of Students Performing at or above
1 .3 Mathematics Proficiency Levels, 1986:

Ages 9, 13, and 17
Level Description

350 Can solve multi-step
problems and use
basic algebra

300 Can compute with
decimals, fractions.
and percents: recognize
geometric figures: and
so,ve simple equations:
and use moderately
complex reasoning

250 Can add, subtract.
multiply and divide
using whole numbers.
and solve one-step problems

200 Can add and subtract
two-digit numbers
and recognize
relationships among coins

150 Knows some basic
addition and
subtraction facts

Age 9

0.0 (0 0)

Age 13

0.4 (0.1)

Age 17

6.4 (0 4)

0.6 (0.2) 15 9 (1 0) 51.1 (1.2)

20 8 (0 9) 73 1 (1 5) 96 0 (0 4)

73 9 (1 1) 98 5 (0 2) 99 9 (0 1)

97 8 (0 2) 100 0 (0 0) 100 0 (0 0)

standal d loT s ate inesented in 1).001010,m, I hose cf.-agitated a, 0 0 ate less than 01 II all be .4mi mth
pet I V111 «HIfidellt I that thr pet( ent I mann 2 ,tantial e: tut s Of he estunatvd %able

two-digit numbers'' Only oiw-fifth showed a grasp of all four basic nuinerical
operations addition, subtraction, multiplication, and division Further, once
they are at a disadvantage, low-achieving students rarely c, tch up to the
curriculum, but instead appear to fall farther and farther behind

Based on the typical curriculum, one might expect most 13-
year-olds to have had instruction in the skills and understandings needed to
perform basic numerical operations and beginning problem solving Net unit

'frisWeiss &port of Ow PAS Mt, Natuntai Survm ol St tem r and Alathcmatu S l thn In I Br Sl'al h I tanglt

Pat k S;( Reseal eh It tangle Innlitute 1)871
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about three quarters displayed a grasp of the four basic operations and the
ability to apply those skills to solve one-step word problen Many fail to
master basic operations and develop initial reasoning and problem-soMng
skills. NELS 1988 found that about 40 percent of the eighth graders showed
proficiency at or above the intermediate level, reflecting some knowledge of
decimals, fractions, and percents reportedly major topics in junior highs
and middle schools 10 NAEP found that only 16 percent of the 13-year-olds
primarily in grades 7 and 8 had a consistent grasp of these concepts.

Performance by high-school students was even more
unsettling. Although students graduating from high school seem to be able to
add, subtract, multiply, and divide, this level of achievement is hardly in the
spirit of our country's goal, which is grounded in competency vith
challenging subject matter. Only half the 17-year-okls assessed in 1986
demonstrated a wasp of even moderately challenging mathematical
procedures and reasoning (i.e., decimals, fractions, and percents, simple
equations), and only 6 percent reached the highest level of proficiency
defineda level characterized by a high rate of success on questions
measuring multi-step problem solving and algebra

In summary, despite concentration on the fundamentals of
mathematics in elementaiy schools, only 21 rrcent of the 9-year-olds and 73
percent of the 13-year olds displayed a firm grasp of the tour basic operations
and of beginning problem-solving. Without a foundation in problem-solving
skills and basic numerical understanding, it may not be surprising that only
half the high-school students displayed sumess with moderately challengilig
material.

Science

As shown in Table 1 4, students knowledge ol science and
their ability to use what they do know appear remarkably limited Because
science is not taught extensively in elementary schools, it may be encouraging
that 71 percent of the 9-year-olds demonstrated an widei standing of simple

Stewn Inge Is Bar hara Ilneule! and t)a 1 Pt Mole of Mr Aforq u 1. ightlf

(,r.uler M student Dew r tinny Numman Mashington IX' anonal tol I du( anon s
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TABLE Percentages of Students Performing at or above
1 A Science Proficiency Levels, 1986:

Ages 9, 13, and 17

Level Description

350 Can infer relationships
and draw conclusions using
detailed scientific knowledge

300 Has some detailed scientific
knowledge and can evaluate
the appropriateness of
scientific procedures

250 Understands basic information
from the life and physical
sciences

200 Understands some basic
principles, for example,
simple knowledge about
plants and animals

150 Knows everyday science facts

Age 9 Age 13 Age 17

0.4 (0.1) 0 2 (0 1) 7 5 (0 6)

3.4 (0 4) 9 4 (0.7) 41.4 (1 4)

27.6 (1 0) 53 4 (1 4) 80 8 (1 2)

71 4 (1 0) 91 8 (0 9) 96.7 (0 4)

96 3 (0 3) 99 8 (0 1) 99 9 (0.1)

Sid1111.11 d 1111111.11 V Ille..111ell III pa! t.101t...., I 110se designated as 0 0 ,tt e less IIIan 01 II an In , tt mtli ,r, pet i r nt
i onfident e that the p111 VIII IS V% IthIll 2 stalltlai (1 et i or s tit the estimated %aim.

scientific principles that went beyond the types of information learned from
everyday experiences. '1'he results for 13- and 17-year-t &is are quite

disappointing, however. Thirteen-year-olds presumably have had instruction
in general science and should have developed a basic understanding of the life

and physical sciences, as should have virtually all high-school students.
However, only about half the 13-year-olds and 81 percent of the 17-year-okls
demonstrated even a basic understanding of scientific information and lmw it
might be applied.

The results for the two highest proficiency levels defined by
NAEP show that relatively few 13- and 17-year-olds demonstrated some under-
standing of the design of experiments or any degree of detailed knowledge
across the subdisciplines of science. That a very small proportion of middle-
school students (9 percent) and only about 41 percent of high-school students
can be considered even moderately versed in this subject area is cause for

0 04 ':
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great concern, as is the very small percentage (8 percent) of high-senool
students with my degree of specialized knowledge in science.

The NAEP results indicate that there is much to accomplish
before our national student achievement goal is met and before the country
can consider itself to be. at the forefront of science education. All citizens need
considerable scientific literacy to understand the changes in the environment
and the technologies that surround them in their homes and workplaces, as
well as the societal implications of energy use, pollution, space research,
genetic engineering and other issues that link society, science, and technology
Further, our country cannot afford to overlook large segments of its
population in developing the specialized personnel needed for technolo0cally
oriented industries.

U.S. History and Civics

U.S. History. The proficiency results from NAEP's 1988 U.S
history assessment of fourth, eighth, and twelfth graders are presented in
Table 1.5. About three-quarters of the fourth graders demonstrated a
knowledge of simple historical facts, including national holidays, patriotic
symbols, and the fact that George Washington was our first president They
were also able to read simple time-lines, charts, and maps At grade 8, about
two-thirds of the students could identify a range of important historical figures
and their accomplishments, including Christopher Columbus, Benjamin
Franklin, Abraham Lincoln, and Martin Luther King, Jr. They were familiar
with plantations, the California Gold Rush, and the space shuttle On the other
hand, fewer than half of the high-school seniors reached a level of
achievement that reflected a general sense of historical chronology and
familiarity with the contents of some primary texts in U.S. history, such as the
Declaration of Independence, the Constitution, and Bill ot Rights Only 5
percent of these students nearing high schoo1 graduation performed at the
highest proficiency level, which is characterized by the consistent ability to
interpret complex historical information and ideas
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TABLE Percentages of Students Performing at or above
1 . D U. S. History Proficiency Levels, 1988:

Grades 4, 8, and 12

Level DescotIon Grade 4 Grade 8 Grade 12

350 Knows and can interpret
relatively detailed
histoncal information
and ideas

300 Understands basic
historical terms
and relationships

250 Knows beginning
historical information
and has rudimentary
interpretive skills

200 Knows simple historical
facts including national
holidays and patriotic
symbols

0.0 (0.0) 0.1 (0.0) 4 6 (0 5)

0.2 (0.1) 12.7 (0.5) 45.9 (1.3)

15 9 (0.9) 67.7 (0.9) 88.9 (0.6)

76.0 (1.0) 96 0 (0.3) 99 4 (0 1)

Istatidat d errors ate In esepted in pat entheses I hose designated as 0 0 at e less than 01 It ( an he said wtth 9; pet ( ent

I ohinlem e that the pert ent Is within t 2 standat d .rrot s oi the estlthated % ahle

In general, students performance can be described as
indicating a moderate understanding of some historical events, but far from
displaying a coherent grasp of how these events interacted to shape our
nation. Evidence of this lack of understanding permeated the assessment
results. For example, 56 percent of the fourth graders knew the names of
Columbus's ships, but only 36 percent knew why he sailed to America.
Although 84 percent of the eighth graders knew how Abraham Lincoln died,
only one-quarter knew that his goal in the Civil War was to preserve the Union.
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The majority of high-school seniors were familiar with a
number of presidents, including Franklin D. Roosevelt (77 percent) and
Woodrow Wilson (63 percent). However, when asked to provide a written
response contrasting the powers of the president today with those of George
Washington, only 40 percent of the twelfth graders could muster at least two
reasons why they felt that either one president or the other had more power,
and just 10 percent elaborated on the reasons they gave. Given 15 minutes to
provide their answers, more than half the high-school seniors wrote responses
similar to, or even more vague than, the following.

The only difference now in the presidency is there is more
power. Earlier presidents had a sirnplerjob than the prrsidents
do now. As You can see, the president has mon, power now than

in our earlier days.

Civics: U.S. (kwernrnent arid Politici. As shown in Table 1 6, the
results of NAEP's 1988 civics assessment parallel lie findings in the U.S history
assessment. Approximately 71 percent of our countly's fourth graders
recognized the existence of civic life and were aware of some of the
distinctions between the public and private domains For example, they
understood that governments generally take care of parks and clean streets,
demonstrated some knowledge of elections, and knew that individuals
accused of crimes have rights.

Sixty-one percent of the eighth graders appeared to haw a
developing knowledge of the nature of American democratic institutions and
processes. For example, these students could differentiate between levels ot
government and also demonstrated familiarity with a number of our
constitutiGnal rights, including the right to vote Less than half ot the high-
school seniors appeared to have an overall understanding of specific
government structures and their functions Only 6 percent evidenced broad,
detailed knowledge of the various institutions of the U S government
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TABLE Percentages of Students Performing at or above

.6 avics Proficiency Levels, 1988:
Grades 4, 8, and 12

Level Description Grade 4 Grade 8 Grade 12

350 Understands a
variety of political
institutions and
processes

300 Understands specific
government structures
and functions

250 UNierstands the nature
of politicalustitutions
and the relationship
between citizen
and government

200 Recognizes the
existence of civic life

0.0 (0.0) 0.3 (0 1) 6 0 (0 5)

0 1 (0 1) 12 7 (0 7) 49.0 (1 1)

9.6 (0.8) 61.4 (1 0) 89.2 (0 7)

71 2 (1 2) 94 4 (0 4) 98 8 (0.2)

Ididulatd et tot s al * pi sented in hat entiteses I hose drsignated as 0 0 at e les Matt 01 It t an ht.....tut wth 45 pelt ent

«dilated, r that the pet t rid P. WIth111 2 standaid et tot of the estimated %aloe

Although performance at the higher levels on the NAEP civics
scale was generally typified by increased depth and breadth of knoixtedge and
concepts, students demonstrated a surprisingly uneven understanding within
the various areas of the civics assessment. For example, even though by grade
4 most students were familiar with voting, elections, and the ballot, only 36
percent of the eighth graders and 57 percent of the twelfth graders appeared
to know th it presidential candidates are nominated by national conventions
and this assessment took place at the peak of the 1988 national primaries.

When probed about their understanding of the Constitution
and the structure and operation of the three branches of American
government, three-quartem of the eighth graders recoppized that co, ts can
decide sex discrimination cases. Howev2r, only 41 percent knew that the U S
Supreme Court can declare laws unconstitutional. Also, at grade 8, 60 percent



knew that senators were part of the legislative branch 01 government and

almost as many (56 percent) identified the two houses of Congress Yet, only 38
percent seemed to know that Congress makes laws. Eighty-five percent of the
high-school seniors knew that Congress cannot curtail freedom of the press,
but only 39 percent knew that Congress can double the income tax.

Finally, when asked about specific rights and liberties
guaranteed in the U.S. Constitution, virtually all of the high-school seniors (98
percent) knew that the accused have a right to a lawyer, but only 51 percent
knew that religious freedom is guaranteed in the Constitution

In summary, students grasp of U.S. history and cMcs seems
quite disjointed, even among our soon-to-be eligaiie voters. This suggests that
they may be inadequately prepared for the responsibilities of informed
citizenship. Students do not appear to have a competent grasp of the events
that form the foundation of our country's civic tradition and political
development or even, necessarily, a very thorough grasp of the Constitution
and how our government is structured.

Geography

NAEP's 1988 geotraphy assessment was conducted only at the
twelfth trade Yet, the geography learning of high-school seniors paints a
disappointing picture. It is worth noting that only 64 percent of these seniors
reported any type of geography coursework in grades 9 to Et

Students were most successful when asked to locate major
countries For example, 85 percent recognized the Soviet Union on a world
map. However, twelfth graders had much more difficulty locating cities and
physical land features. For example, only 58 percent were able to identify
Jerusalem on a regional map and only 50 percent knew the Panama Canal
would cut sailing time between New York and San Francisco rather than, for
example, from New York to London. When given a dot map of population
distribution showing Europe, India, China, and Japan virtually shaded in,
almost one-quarter of the students indicated that the map represented
abundant mineral deposits. Only half recognized that the map actually
represented population concentrations
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Although high-school seniors appear to !lave basic map-
reading abilities, such as the ability to interpret symbols and identify direction,
less than two-thirds of the students demonstrated familiarity with the concepts
of latitude and longitude. They also had difficulty when wiked to make
inferences or interpretationf.: 1;ased on the information presented in a single
map and particular difficulty synthesizing information across maps. For
example, when presen'ced with two maps of the same area one showing
amount of rainfall and the other showing elevation only 27 percent of the
students put the two sets of information together to identify areas of likely soil
erosion.

Twelfth graders' understanding of cultural geography seemed
to be limited to events and issues addressed in the media. For example, 79
percent appeared to understand the primary way to control acid rain and 69
percent identified a risk to the environment resulting from the use of
pesticides. However, few seemed to understand these issues in depth For

example, only 59 percent recognized the consequences of cutting down the
rain forests and only 53 percent identified a cause of the e;reenhouse effect

lligh-school seniors also had limited success with the physical
geography questions about climate, weather, tectonics, and erosion Only
about two-thirds knew the cause of the Earth's seasons. Also, on a vely basic
question in the area of tectonics, these twelfth graders w.re. shown a simple

cross-sectional drawing depicting a sharp fracture in the Earth's crust Only 60
percent recognized evidence of faulting in this diagram

In summary, high-school seniors denamstrated generally low
performance across all four awas emphasized in the geography assessment
location and place, skilis and tools, cultural geography and physical
geowaphy.



Students Learning to Use their Minds Well

Throughout the preceding discussions of students'
achievement levels in English, mathematics, science, U.S. history, civics, and
geography, we have presented numerous results that suggest that many
students are not using their minds well. In reading they have difficulty
identifying the global messages and purposes of text and even greater difficulty
articulating widence to support their understandings. When asked to write,
they provide sparse, unelaborated, and unsupported text. They have great
difficuhy when asked to analyze information in writing or to provide
arguments or refutations.

In mathematics, most students graduate with a basic grasp of
the four basic numerical operations, but only about half demonstrate facility
with more complex skills such as the ability to compute with decimals,
fractions, am percents. Only a few appear to comprehend algebra or to be
able to solve multi-step problems The science results are equally
disappointing. Less than half the high-school students were able to evaluate
the appropriateness of scientific procedures and far fewer (8 percent) were
able to infer relationships and draw conclusions using detailed scientific
knowledge

Students' ability to use or apply information about various
aspects of our country and world also Klerns quite limited They do learn a
great number and variety of facts as they progress through school, but their
understanding of our country's geography, history, Constitution, and political
structure is disjointed and uneven, and their ability to make connections or to
relate seLs of information appears highly restricted

In U.S history, fewer than half the high-school seniors
demonstrated a grasp of basic historical relationships and only 5 percent were
able to interpret relatively detailed historical information and ideas. Although
about half seemed to understand specific government structures and
functions, very few (6 percent) evidenced an understanding that encompassed
the entire network of a variety of political institutions and processes prevalent
in our country.

In geography, twelfth graders were able to locate major
countries and to use basic map reading skills. However, when asked to apply
their geographic knowledge, identify implications of eiwironmental
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conditions, or interpret and relate information from multiple sources, few
were successful.

Summary

When the NAEP results are taken as a whole and related to our
country's overarching goal for student achievement and citizenship, the result
is a bleak portrait of the current status of student achievement in the United
States. Large proportions, perhaps more than half, of our elementary, middle-
school, and high-school students are unable to demonstrate competency in
challenging subject matter in English, mathematics, science, history and
geography. Further, even fewer appear to be able to use their minds well.
Across the NAEP findings, cumulative evidence shows that, for any curriculum
area, only about half of our high-school seniors may be graduating with the
ability "to use their minds" to think through subject-related information in any
depth. Fewer than 10 percent appear to have both an understanding of the
specialized material and ideas comprising that curriculum area and the abilitv
to work with these to interpret, integrate, infer, draw generalizations, and
articulate conclusions.

Because the definitions of "competence" and "challenging
subject matter" are open to debate, it is difficult to estimate exactly how much
our nation needs to improve to reach our education achievement goal. We are
far from attaining it, however, regardless of any reasonable definition. The
current levels of student achievement are unacceptably low for our country's
needs and aspirations and for the personal goals of its citizens.
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What Progress Has Been Made
h. "igher-Order Thinking Skills?

Objectives: The academic performance ofelementary and secondary
students will increase signOcant4, in every quartile...The

percentage of students who demonstrate the ability to reason,
solve problems, appk knowledge, and write and communicate
effectively will increase substantialk

The economic position of the United States compared to that
of other nations is much different today than it was in 1970. Our competitive
advantage has eroded as our technological capabilities have been matched or
even surpassed in some areas by other countries. As our political and business
leaders turn to the educational system to provide the workers and citizens
needed to reestablish our economic strength in the global community, they
emphasize the need not only for overall improvement in students' academic
achievement, but also for improvement in reasoning and problem-solving
skills."

Both of these needs are referenced in the national objectives
that accompany the overarching goal of improved academic achievement,
calling for significant improvement at each performance level across the
distribution and for substantial increases in the percentage of students who
reach the higher levels on the scale. Thus, it is informative to examine the
NAEP trend results across the past decades from these two perspectives: Have
levels of academic achievement been improving? Do more students now have
the ability to reason and communicate effectively?

This chapter begins with a discussion of trends in overall
performance in reading, mathematics, science, civics, and writing, followed by
a discussion on achievement trends across the various scale levels in reading,
science, and mathematics. By examining how changes across time have been
distributed across the types of skills and knowledge represented in NAEP
assessments, we can comment on current progress toward raising
performance at all levels, in general, and at the levels representing more
complex skills, in particular.

National ( entei on 1.dut alum and the- EA onoow Ameru d s ( :towe High Skills or 1.,our Aages

(Rochester, NY June Wan

30 ;



Overall Trends

This section briefly summarizes the trend results for reading,
mathematics, science, and civics, presented in Figure 2.1.12 Writing trend
results are also discussed. In general, the achievement trends are not
heartening. There have been various declines and improvements from
assessment to assessment, but over the long term, achievement levels are quite
stable.

Reading. Across all three ages assessed, overall reading
performance in 1988 was as good as, if not slightly better than, it was nearly

two decades earlier. Nine-year-olds participating in the most recent
assessment were reading significantly better than their counterparts in 1971,
although their average proficiency did not improve in the 1980s and may
actually have declined somewhat during that period. The reading proficiency
of 13-year-olds has shown little change, while 17-year-olds also were reading
better in 1988 than in 1971, reflecting gains made during the 1980s.

Mathematics. In 1986, mathematics performance had
changed veiy little from the levels achieved in 1973. However, at all three ages,
and at age 17 in particular, the results suggest a pattern of dips in performance
followed by recovery. Therefore, recent performance may be gradually
improving, albeit somewhat unevenly. The question remains, however,
whether the recent upturn in performance represents the beginning of a

positive trend back to and even beyond previous levels or only an abatement of
previous declines

Science. Viewed as a whole, science achievement in 1986

remained below the levels attained in 1969 " "I'rends at ages 9 and 13 are
characterized by a decline in the early 1970s, stable performance at that lower
level of achievement through the 1970s, and improvement in the 1980s. With

these gains, average proficiency at age 9 returned to that of the first science
assessment in 1970, but average proficiency at age 13 still remained slightly
below the 1970 level. At age 17, science performance dropped steadily from

1969 to 1982, but improved significantly from 12 to 1986. Although the recent
gains are encouraging, performance in 1986 remained well below that of 17-
year-olds in 1969

" t'tiiikt. ' I 00111 slItip`i I area st ales pi esemed %%Int b I ange 1toto 0 to 5110 ll11. I 1%), 1 il Ilnd st ale 1 aoge, II en
0 to 100 A. noted eat lier the y ales lot the different mike( t dl eat% al ll 1111a 1 lallpal Mar

In the fit st st wnce assessment 17 year olds %%vie assessed in tlw 1%74 FM s( imol % llal All / l and I
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FIGURE

2.1
National 11Rends in Average Proficiency
in Various Subject Areas: Ages 9, 13, and 17

Reading, 1971 to 1988
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Civics. In general, students' achievement in civics was not as
high in 1988 as it was in 1976. Although 13-year-olds tended to perform as well
as, if not better than, their predecessors, 17-year-olds performed significantly
worse than their counterparts in either 1976 or 1982.

Writing. Writing achievement appears to have been relatively
stable across the 1970s and 1980s. Trend assessments conducted in 1.9%4, 1979,
and 1984 indicated mixed results at age 9, and the trend assessments
from 1984 to 1988 indicated little overall change in the writing of elementary-
school students, although they improved on some tasks and did not decline on
any. For middle-school students, the net effect is also one of relative stability.
Mixed trends between 1974 and 1979 were followed by improved performance
in 1984. However, between 1984 and 1988, eighth graders showed more
declines than gains. Despite evidence of a dip in performance in 1979,
performance for high-school students also has been quite stable.

In summarizing achievement trends in various subject areas
over the past 20 years or so, we see little evidence to suggest that achievement
levels are much higher as we proceed into the 1990s than they were when we
entered the decade of the 1970s. The general pattern of declines in the 1970s,
followed by improvements to original levels of performance during the 1980s,
however, may suggest a silver lining to the dark cloud. At least the trends are
generally upward and these forecast continued positive effects as we approach
the 21st century. Still, the pace must be accelerated if we 0 :e to realize the
regular, dramatic gains needed to achieve our goal.

Trends in Levels of Proficiency

The NAEP results indicate a remarkable consistency across
subject areas students are learning facts and skills, but few show the
capacity for complex reasoning and problem solving. Recent assessments
indicate that performance is improving, which is laudable, but overall
achievement levels remain similar to those posted two decades ago. As shown
in Figure 2.2, which presents information on achievement trends across the
levels of the NAEP scales in different subject areas, most of the gains appear to
have occurred in lower-level skills and basic concepts material generally
thought to be learned in elementary or perhaps middle school. In contrast,
most of the declines have occurred in the area of higher-level applications.

33
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FIGURE

2.2

Changes Across Time

in the Percentage of Students
at or Above Anchor Points
in Various Subject Areas

Standard errors are presented in parentheses. It
can be said with 95 percent confidence that the
difference in percents is within ± 2 standard
errors of the estimated value
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Mathematics: 1973 to 1986 Science: 1969-70 to 1986
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On one hand, schools can be congratulated for increasing the
percentages of students learning basic facts and procedures. However, while
we have raised performance at the lower levels of the distribution, we have
lost ground at the higher levels.The latter trend is in direct conflict with the
needs of today's society which is growing increasingly complex. Our changing
world has led to new expectations for academic learning that go beyond
reciting facts and displaying routines to encompass reasoning, solving
problems, applying knowledge, and communicating effectively. Yet, as the data
in this report show, it is in this domain that students have regressed most.
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Summary

The general lack of significant gains in student achievement
across the past two decades suggests that we have to make substantial
progress in this last decade before the 21st century. First, average proficiency
levels in various subject areas have remained essentially constant during the
past 20 years. Although some gains occurred in students reading perfor-
mance, these are offset by losses in science achievement. In mathematics and
writing, performance has stayed virtually the same across time.

Second, although the changes in average performance have
been relatively modest, they reflect a balancing of gains and losses in different
content and skill areas and for different groups of students. Whereas prowess
has been made in the area of basic skills, declines have occurred in the
proportions of students who demonstrate the ability to reason effectively To
fulfill the objective stated at the beginning of this chapter increasing the
percentages of students who are able to perform higher-level applications
we will first have to stern the downward trends in these percentages noted
across the past two decades.

Our country can strengthen the academic achievement of its
students. This is evident in the improvements made at the lower end of the
scales. If a need is identified and an extensive effort mounted, as illustrated by
the "back to the basics" movement of the 1970s, then positive effects can De
achieved. A similar level of effort, with similar results, is needed if
commensurate increases are to be achieved at the higher end of the
performance distribution
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What Is the Status of Equity in Educational Achievement?

Objective: . . . the distribution of minority students in each level mom
closely reflect the student population as a whole.

Among the many goals of the educational reform movement
over the past 20 to 30 years, two important aims have been to strengthen the
academic performance of minority students and to close the gender
achievement gaps favoring males in mathematics and science and favoring
females in reading and writing. As we measure our progress toward these
goals, the NAEP results are a valuable resource, offering information on both
the current and past status of achievement differences In a number of subject
areas including reading, mathematics, and science NAEP has been
tracing achievement Wends for nearly two decades for subgroups of students
defined by race/ethnicity, gender, and other characteristics

In viewing the average performance results presented in this
chapter, it should be remembered that averages mask variations in
performance among students in any given grade or subpopulation. For
example, while White students had higher reading proficiency than Black
students on average, there are some White students among the least proficient
in reading and some Black students among the most proficient. Similarly,
while the average writing proficiency of females was higher than that of males,
some males were among the strongest writers and some females were among
the weakest. Thus, the averages do not reveal the full range of jierformance tor
any given population.

Performance Comparisons by Race/Ethnicity

Across the grades and subject areas assessed by, NAEP, Black
and Hispanic students have tended to perform comparably. However 'loth of
these minority groups demonstrated significantly lower preficiency than White
students, on average. In virtually every subject assessed including reading,
mathematics, science, U.S. history and civics the average performance of
Oack and Hispanic high-school students(17-year-olds or twelfth graders) has
been more comparable to the performance of White middle-school students
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(13-year-olds or eighth graders) than to that of White high-school students The
relevant data are shown in Table 3.1.

Although the performance disparities between White students
and their Black and Hispanic counterparts remain unacceptably large, some
prowess appears to have been made in reducing the differences. Figure 3 1
displays trends in the average performance differences between White and
Black students in the subject areas assessed by NAEP across the years

Trend information from the fi NAEP reading assessnwnts

conducted during the 1970s and 1980s reveals that the average performance

gap between White and Black students has been reduced at all three age levels
particularly at age 17. These findings reflcct, at least in part, the dramatic

gains in performance made by Black 17-year-olds, an especially noteworthy
achievement given that the dropout rate among Black high-school students
has been declining since 1970 '4

As a result of these gains, in 1988, the average performance gap

between White and Black students became smaller as students profressed
through school: at age 9, the gap was 29 points, and at age 17, it was 20 points
This is striking difference from the results of the first reading assessment in
1971, when the gap ranged from 44 points at age 9 to 53 points at age 17

These signs of progress are encouraging llowever, it is
important to note that the reduction in the performance gap across time was
less evident among the younger students than among the older students In
particular, the results for the 9-year-old students reveal little progress during
the 1980s hi closing the gap between White and Black students

Across the four nuithematics assess:nents concluded lw NAEP
in 1973, 1978, 1982 and 1986, the average performance differenc between
White and Black students have narrowed steadily at all three age levels In
1986, the gap in average mathematics performance remained fairly constant
from age 9 (25 points) to age 17(29 points)
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TABLE.

3.1
Average Proficiency in
Various Sul lject Areas
by Race/Ethnicity

Reading: 1988

Age 9 Age 13 Age 17

Nation 211.8 (1.2) 257.5 (0.9) 290.1 (1.1)

White 217.7 (1.5) 261.3 (1.0) 294.7 (1.3)
Black 188.5 (2.6) 242.9 (2.3) 274.4 (2.6)
Hispanic 193.7 (3.9) 240.1 (3.5) 270.8 (4.0)

Mathematics: 1986

Nation 221.7 (1.0) 269.0 (1.2) 302.0 (0.9)

White 226.9 (1.1) 273.6 (1.3) 307.5 (1.0)
Black 201.6 (1 6) 249.2 (2.3) ' 278.6 (2.1)
Hispanic 205.4 (2.1) 254.3 (2.9) ' 283.1 (2.9)

Science: 1986

Nation 224.3 (1.2) 251.4 (1.4) 288 5 (1.4)

White 231.9 (1 2) 259.2 (1.4) 297.5 (1.7)
Black 196.2 (1.9) 221.6 (2.5) 252.8 (2.9)
Hispanic 199.4 (3.1) 226.1 (3 1) ' 259.3 (3.8)

Grade 4 Grade 8 Grade 12
U.S. History. 1988

Nation 220.6 (0.9) 263 9 (0.7) 295.0 (1.0)

White 227.5 (1.0) 270.4 (0 8) 301.1 (1.21
Black 199.5 (1.9) 246.0 (1.5) 274 4 (1.7)
Hispanic 202.7 (1.7) 244.3 (1.9) 273 9 (1 8)

Civics: 1988

Nation 214.0 (0 9) 259.7 (0.9) 296.3 (1.11

White 220.0 (1.0) 266.3 (1.2) 301 9 (1 2)
Black 198 1 (2.2) 243 6 (1.9) 273.8 (1.9)
Hispanic 199.5 (1 9) 240.6 (1.7) 279.2 (2.3)

Geography. 1988

Nation 293 1 (1 0)

White 301.1 (1.1)
Black 258 4 (2.0)
Hispanic 271.8 (3 9)
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Progress in reducing the performance disparities between
White and Black students was also evident in the scienre achievement results,
although the changes there have been somewhat more erratic from
assessment to assessment than in the other subject areas. Although progress

from 1970 to 1986 has been substantial at ages 9 and 13, the results at age 17

are less encouraging. The most recent period (from 1982 to 1986) appears to
have been one of success in reducing the science achievement gap between

White and Black 17-year-olds. Yet, in 1986, the gap between these two groups

was larger at age 17 (45 points) that t at age 9 (36 points'.

Figure 32 shows similar trend information on the
performance differences between White and Hispanic students. In reading,
steady progress has been made at all three ages in reducing the performance
disparities between White and Hispanic students In 1988, as in some of the
previous assessment years, the performance gap in reading remained fairly
constant from age 9 to age 17

In mathematics, progress has been made at ages 13 and 17, but

not at age 9 Whereas the gap increased from age 9 to ages 13 and 17 in the

earlier assessments, it remained fairly constant across the three age groups in
1986 It is encouraging that Hispanic students no ,nger appear to be losing
ground relative to their White classmates as they move through school;
howeym tlw persistent gap in mathematics profiewrity at age 9 remains
perplexing

'Ihe difierences Imind in the SCR(' lwf a,,,,ssment results are
very erratic Whih, the disparities were apparently redueed sonwwhat between
1977 and 1986 at ages 9 and 13, the gap in average performance between White
and Ilispanic students may have actually widened slightly at age 17 across tlw

assessment years
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FIGURE

3.1

Difference in
Average Proficiency
of White and Black
Students Across
Subject Areas,
1971 to 1988

Standard errors are presented in parentheses
It can be said with 95 percent confidence that
the difference in average proficiency scores is
within t 2 standard errors of the estimated
value.
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READING
Difference in Average Proficiency Scores
on the NAEP Scale: White Minus Black

Age 17

1971 53(2 0)

1975 53 (2 0)

1980 . 51 (2 3)

1984 31 (1 4)

1988 I 20 (2 9)

Age 13

1971 ; 39 (1 4)

1975 . 36(1 4)

1980 32 (1 6)

1984 27 (1 3)

1988 18 (2 5)

Age 9

1971 44 (1 9)

1975 35(1 3)

1980 32 (1 8)

1984 33 (1 4)

1988 29 (3 0)
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MATHEMATICS
Difference in Average Proficiency Scores
on the NAEP Scale: White Minus Black

SCIENCE
Difference in Average Proficiency Scores
on the NAEP Scale: White Minus Black

Age 17 Age 17

1973 40 (1 6) ise9 54 (1 7)

1973 53 (1 7)

1978 37 (2 0)

1977 - 57 (2 0)

1982 r 32 (2 0)
1982 58 (2 0)

1986 s 29 (2 0) 1986 45 (3 0)

Age 13 *.ge 13

1973 46 (2 1)
1970 49 (2 5)

1973 53 (2 5)

1978 42(2 0)

1977 48 (3 0)

1982 34 (2 0)
1982 40 (2 0)

1986' 24 (3 0) 1986 38 (3 0)

Age 9 Age 9

1973 35 (1 4)
1970 57 (2 1)

1973 55 (2 1)

1978 32 (1 4)

1977 55(2 1)

1982 29 (1 9)
1982 42 (3 6)

1986 25 (1 9) 1986 36 (2 2)

10 20 30 40 50 60 70 10 20 30 40 50 60 70
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FIGURE

3.2

Difference in
Average Proficiency
of White and Hispanic
Students Across
Subject Areas,
1973 to 1988

Standard errors are presented in parentheses
It can be said with 95 percent confidence that
the difference in average proficiency scores is
within ± 2 standard errors of the estimated
value
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READING
Difference in Average Proficiency Scores
on the NAEP Scale White Minus Hispanic

Age 17

1975 , 41 (3 7)

1980 32 (3 5)

1984 28 (2 0)

1988 24 (4 2)

Age 13

1975 30 (3 5)

1980 28 (2 2)

1984 , 23 (1 7)

1988 21 (3 6)

Age 9

1975 34 (2 4)

1980 , 32 (3 4)

1984 ,- * 31 0 8)

1988 , 24 (4 2)
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MATHEMATICS
Difference in Average Proficiency Scores
on the NAEP Scale: White Minus Hispanic

SCIENCE
Difference in Average Proficiency Scores
on the NAEP Scale: White Minus Hispanic

1973

Age 17

33 (2 4)

Age 17

1977 35 (3 0)

1978 30 (2 0)

1982 45 (3 0)

1982 27 (2 0)

1986 38 (4 0)
1986 24 (3 0)

Age 13 Age 13

1973 37, (2 4)
1977 43 (2 0)

1978 34 (2 0)

1982 32 (4 0)

1982 22 (2 0)

1986 33 (3 0)
1986 19 (3 0)

Age 9 Age 9

1973 23 (2 5) 1977 38 (3 0)

1978 21 (2 0)

1982 40 (5 0)

1982 20 (2 0)

1986 33 (3 0)
1986 21 (2 0)

10 20 30 40 50 60 70 10 20 30 40 50 60 70
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In addition to the subjects discussed previously, the NAEP
results make it possible to examine differences in the writing achievement of
White, Black, and Hispanic students and to examine how these differences
have changed in recent years. Table 3.2 provides information on the average
writing performance of White, Black, and Hispanic students and on the
performance disparities between these groups.

TABLE
Average Proficiency in Writing by Race/Ethnicity

3.2 1984 to 1988

Grade 4

1984 1988

Grade 8

1984 1988

Grade 11

1984 1988

Nation 170 5 (1 7) 173 3 (1 3) 212 4 (1 4) 208 2 (0 8) 223 0 (2 1) 220 7 (1 2)

White 177 2 (1 9) 180 0 (1 6) 217 9 (1 5) 213 1 (1 0) 229 1 (2 1) 225 3 3)

Black 148 2 (4 0) 150 7 (3 1) 188 3 (4 1) 190 1 (2 3) 204 2 (4 1) 206 9 (2 6)

Difference 29.0 (4.4) 29.3 (3.5) 29.6 (4.4) 23.0 (2 5) 24 9 (4.6) 16.4 (2.9)

Hispanic 157 9 (4 5) 162 2 (3 6) 194 2 (6 9) 197 2 (3 2) 200 6 (4 6) 202 0 (3 2)

Difference 19.3 (4.9) 17.8 (3.9) 23.7 (7.1) 15 9 (3.4) 28.5 (5.1) 23.3 (3 5)

Note l'he rows of numbers in kik] type displa diffel ent s in avinage %intim{ all 11111,1Inel1t Vit lute students
and their Mat k mut Ilispani «none! pen Is 1 he v roing eAllts weir estimated on a 0 to 400 st di.' tiiri OW %vet age

Response Method ARM! Standard et Tors are presented in pal t ritheses It t an he said with 41 pei ent «infidem f. that
the average profit lent ies and the (Wier en( es arc vithin 2 standar d i toi s the estimated %aloes

Similar to the results from the NAEP assessnwnts in other
subject areas, the writing achievement of White students was substantially
higher, on average, than that of Black or Hispanic students The latt,w two
groups performed comparably.
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The gaps in average writing performance between White
students and their Black and Hispanic counterparts showed little change
across time at any of the three grade levels, although similar fluctuations were
noted among the racial/ethnic groups for older students. At the fourth grade,
the gaps found in 1988 were approximately the same as they were in 1984. At
grades 8 and 11, some modest narrowing of the gaps occurred, although the
differences found in 1988 were roughly of the same magnitude as they had
been four years earlier.

In summary, across virtually all subject areas assessed by
NAEP, the achievement of minority students has improved across time relative
to that of White students. This indicates an ability to continue making progress
toward our naton's goal of increasing the achievement levels of minority
students. The greatest gains have been made in closing the gap in reading
performance between White and minority students, although progress at age 9
appears to have stalled during the 1980s. Steady gains have been made in
mathematics at all three ages. The most erratic trends are for science,
although progress has been made in that subject, as well In considering these
encouraging findings, though, two points must be kept in mind. The first is
that the gaps in average performance between White students and their Black
and Hispanic classmates remain unacceptabty large. The second is that the
progress made in reducing the disparities between these groups hasprimarily
been a result of improved performance by minority students The levels of
performance shown by White students have remained quite stagnant across
time.

Performance Comparisons by Gender

As shown in Table 3 3, the average performance results for
males and females reinforce the evidence that females have an advantage in
reading and that males have an advantage in mathematics and i.,( ience Tlw
results also reveal performance disparities favoring males in U S history,

cMcs, and geography
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TABLE

3.3
Average Proficiency in Various
Subject Areas by Gender

Reading: 1988

Age 9 Age 13 Age 17

Nation 211.8 (1 2) 257.5 (0.9) 290 1 (1.1)

Male 207.5 (1.5) 251.8 (1 2) 286.0 (1.5)
Female 216.3 (1.4) 263.0 (1.0) 293 8 (1 6)

Mathematics. 1986

Nation 221.7 (1.0) 269 0 (1.2) 302.0 (0.9)
Male 221.7 (1.1) 270.0 (1.1) 304.7 (1.2)
Female 221.7 (1.2) 268.0 (1.5) 299.4 (1.0)

Science. 1986

Nation 224 3 (1 2) 251 4 (1.4) 288.5 (1 4)
Male 227.3 (1.4) 256.1 (1.6) 294.9 (1.9)
Female 221.3 (1 4) 246.9 (1.5) 282.3 (1.5)

Grade 4 Grade 8 Grade 12

U.S. History. 1988

Nation 220 6 (0.9) 263.9 (0 7) 295 0 (1.0)
Male 222.9 (1 2) 266.2 (1.0) 298.5 (1.3)
Female 218 2 (1.0) 261.6 (0.8) 291.8 (1.1)

Civics: 1988

Nation 214 0 (0.9) 259 7 (0 9) 296 3 (1 1)
Male 214.8 (1 3) 258 7 (1.1) 298.6 (1 6)
Female 213.3 (1 1) 260 6 (0 9) 294 1 (1.1)

Geography: 1988

Nation 293.1 (1 0)
Male 301 2 (1 6)
Female 285.7 (1 2)

Standald cent!, dn. pi eSPIIII-4) III IldleiltilVses II I an l'W ,Ald N1111'.15 per( ent i ontidem e that the a% ei age pi olii leIIIA
of the population ol inter est N within . 2 standat d el ION, Id the estimated i,alue
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The gender performance gap favoring females in reading
(approximately 8 to 11 points) remains relatively constant as students progress
through school. The mathematics and science results reveal quite a different
pattern, however. In mathematics, there is essentially no gender performance
gap among 9-year-olds, but by age 17, the average proficiency of males is 5

points higher than that of females. In science, a 6-point difference that is
present at age 9 widens to a 13-point difference age 17

The performance advantage held by males in mathematics

and science is found in other subjects, as well. The U.S. history assessment
results show a modest advantage for males that remains constant as students

progress through school And while males and females perfornwd
comparably in the civics assessments at ages 9 and 13, a small gap was evident

age 17. The largest gap found in any of the assessment results was in
geography, where the average performance of twelfth-grade males was 15

poil its higher than that of their female peers

These disparities are perplexing in and of thems,lves, but they
are even more so when one finds that the differences are not a result of
differential course-taking Course-taking per se appears to have little effect on
reducing the performance gap between males and females For example, the
1986 mathematics and science assessments showed that even when males and

females had taken the same courses in these subject areas, the diffrrences Ill

average proficiency between the two groups persisted

In addition to studying the magnitude of existing performance
disparities hoween males and females, it is useful to know to what extent these

gaps have changed across time. Fiore 3,3 prov,des that information In
reading, the gender gap favoring females has been narrowMg slowly across
time. This is primarily due to gains in males' average reading proficiency,
espmially at age 17, and to the concurrent lack of change in females reading
achievement In mathematics and in science, little progress has been made in
closing the gender gap favoring males. These gaps are especially petylexing in
that they seem to appear and grow more pronounced as students progress
through school l'hus, they are widest at the higher age levels
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FIGURE

3.3

Difference in
Average Proficiency
of Female and Male
Students Across
Subject Areas,
1971 to 1988

Standard errors are presented in parentheses
It can be said with 95 percent confidence that
the difference in average proficiency scores is
within ± 2 standard errors of the estimated
value
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READING
Difference in Average Proficiency Scores
on the NAEP Scale: Female Minus Male

Age 17

1971 13 (1 8)

1975 12 (1 3)

1980 7(2 0)

1984 ' 10(1 4)

1988 8(2 2)

Age 13

1971 11 (1 4)

1975 13(1 2)

1980 ' 8(1 4)

1984 9(1 1)

1988 11 (1 6)

Age 9

1971 ' 13(1 61

19/5 12 (1 11

1980 10(1 71

1984 ' 7(1 5)

1988 9(2 1)

10 20 30 40 50 60 70



MATHEMATICS SCIENCE

Differenu. in Average Proficiency Scores
on the NAEP Scale: Male Minus Female

Difference in Average Proficiency Scores
on the NAEP Scale: Male Minus Female

E

E

Age 17 Age 17

1978 1 7 (2 0) 1977 E 15 (1 6)

1982

1

6(2 0) 198, 17 (1 9)

1986 5 (I 6) 1986 13 (2 4)

Age 13 Age 13

1978 E 1 (1 7) 1977 ' 7 (1 8)

1982 1 (1 8) 1982 11 (201

1986 2 (1 9) 1986 (e 2)

Age 9 Age 9

1978 3 (1 ?) 1911 4 (1 8)

1982 4(1 7) 198e 0 (3 0)

1,196 4 0(1 6) 1986 6

10 20 10 40 50 60 70 10 20 If; 40 50 60 70
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Across the years, the results of the NAEP writing assessments
have consistently indicated a strong performance advantage for females 'l able
3.4 provides information on the differing trends in average writing
achievement for males and females

TABLE

3.4
Average Proficiency in Wrrting by Gender,
1984 to 1988

Grade 4 Grade 8 Grade 11

1984 1988 1984 1988 1984 1988

Nation 170 5 (1 7) 173 3 (1 3) 212 4 (1 4) 208 2 (0 8) 223 0 ,2 1) 220 7 (1 2)

Fema le 176 7 (1 9) 182 4 (1 6) 220 5 (1 5) 218 2 (1 1) 234 5 (2 4) 229 2 (1 4)
Male 165 0 (2 7) 164 3 (1 9) 204 5 (2 4) 197 9 (1 4) 211 9 (3 0) 211 1 (1 5)

Difference 11.7 (3.3) 18.1 (2.5) 16 0 (2.8) 20 3 (1.8) 22.6 (3.8) 18.1 (2.1)

Vote I ht. rtm of litillthets in hold IM display, dttit.t i t . J I I age %%I ihtle, at hit.% ethott hetvwell telltale and Indic
student:, I he %%I iting tt.stdts III . rstimated d 10 -UM using the. 'het me Response %Iethod (11i%11 -.Linda! d
HIM'S dIP Phellti`d in pal e.titheses It all 1W ,11411(ith Hi )ell lIlt 0111111V111 t. that the 4(11 age pi oth len) II, dIld IIW
II !PM I's cill %%WWI Sidliddl(111101S Of OW 1,11111.1II0 %ditWs

At all three grades assessed, the average writing proficiency of
females was substantially higher than that of their male peers From 1984 to
1988, the performance of fourth-grade Orls rose while the performance of
boys remained fairly constant At the eighth- and eleventh-grade levels, the
changes were inconsistent. As a result of these patterns, the gen(1er
performance gap at grade 4 increased fro. 1 12 points in IWO to 18 points ei
1988, while at grades 8 and 1 1 the gaps remained essentially the same

52



Summary

When NAEP's trend assessment results are compared for

students belonging to different subpopulations of interest in particular,

racial/ethnic and gender groups it is apparent that considerable progress

has been made in closing the performance gaps that have existed across tinw
In particular, the performance gains shown by Black and Hispanic students,
combined with the relative lack of change in performance lw White students,
have combined to reduce the performance gap between White and minority
students. Despite this progress, however, the gaps remain far too large to meet

our nation's objective of close parallels between the performance of nuiioritv

students and that of the student population as a whole.

'I'he performance disparities between males and females

appear to have been more resistant to change In reading, the gender gap
traditionally held lw females has been eroding across time, primarily as the
result of improvements in males' average reading proficiency In contrast,
there has been relatively little progress in closing the gender gap found in
mathematics and science at the higher age levels. Further, a gender gap
favoring males was evident in the 1988 assessments of t! S history, civics, and

geography

Tl. NAEP results oiler evidence that our nation has the
capacity to raise the achievement levels of minority students Yet they also
highlight the substantial amount of work that remains to be accomplished in
this area It, by the year 2000, the achievenwnt levels of minority students are to
more closely reflect the achievement levels of the nation as a whole, then
progress must accelerate in this decade Iowan I reducing racial ethnic and

gender performance disparities



What Can Be Dona to Improve Student Achievement?

As part of its ongoing assessments of students academic
achievement, NAEP collects information on an extensive array of background
variables related to education. Through questionnaires administered to
students, teachers, and principals, NAEP is able to provide a broad picture of
educational practices prevalent in American schools and classrooms. In many
instances, howewr, these findings contradict our perceptions of what school is
like or educational researchers' suggestions about what strategies work best to
help students learn.

For example, having the opportunity to learn subject matter
has long been considered important to educational achievement. Yet, the
NAEP data show that students and wachers often report devoting much less
instructional time to core subject areas than may be commonly thought to be
the case, and that many high-school students do not take advanced
coursework in these subjects. Also, research has indicated new and more
successful ways of teaching and learning incorporating more hands-on
activities and student-centered learning techniques; however, NAEP data
indicate that most classroom work is still dominated by passive learning
activities in which information is delivered to students by teachers and
textbooks. Finally, it is widely recognized that home environment has an
enormous impact on future academic achievement. Yet, large propoi tions of
students report little home support for reading activities, excessive hours of
watching television, and hardly any time spent doing homework

English: Reading and Writing

The broad-based research into how children learn to read
includes many suggestions on how students, parents, teachers, and schools
can work separately and together to improve students' reading abilities. In
add'ition, much recent research has been directed toward the connections
between reading and writing, and how to teach writing more effectively. Some
of these findings and their relationship to NAEP results are summarized in the
foHowing sections of this chapter. Unfortunately, it appears from the NAEP dal
that actual practice n lay be far removed from research recomnwnclations
about what works best.
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Improving Reading Achievement by Reading

A long series of previous studies has shown that children who
grow up in environments that support reading activities dcvelop better reading
skills, as do those students who read a lGt both in school and at home '' Home
support for reading apars to be central in fostering higher academic
achievement. Parents can encourage leisure reading, support visits to the
libraiy, and help theft-young children to become better readers by reading to
them and discussing the stories."' Yet, less than half of the fourth-gradc
students (44 percent) reported that they were read to on a daily basis when
they were preschoolers, and 13 percent said they were never read to at that
age. Further, 25 percent of the fourth graders and approximately one-third of
the eighth and twelfth graders reported that they had fewer than 10 books of
their own at home, and their reading proficiency was substantially lower than
that of their classmates who reported having more books in the home

Consistent with pnwious research findings, NAEP results show
that the more often students reported reading in their leisure time, the higher
their reading proficiency was likely to be 17 However, the frequency with which
students read for pleasure seems to decrease as thty grow older. Compared to
approximately three-quarters of the fourth graders, only about half of the high-
school seniors reported reading fi,. fun on at least a weekly basis Conversely,
16 percent of the fourth graders, 22 percent of the eighth graders, and 29
percent of the high-school seniors reported spending little or no time reading
for pleasure The small amount of time spent reading is in sharp contrast with
the amount of time that stuchmts dedicate to television 69 percent of the fourth
graders, 71 percent of the eighth waders, and 48 percent of the twelfth graders
reported watching three or more hours ol television per dav
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Smularly, as shown in 'IA le 4 1, the amount of reading that
students reported doing for school was positively related to their reading

proficiency Nevertheless, students do not appear to read much for school For
example, more than halt of the high-school seniors reported reading 10 or
fewer pages a day for homework and school Fourth-grade teachers ropmed
that only about half of the fourth graders worked with books of their own
choosing on a daily basis, and students were even less likely to report such
reading Only 32 percent of the fourth graders indicated that they read books
of their own choosing on a daily basis, and 3 I percent reported that they never
had this opportunity

4.1
Number of Pages Read Each Day
for Homework and School, 1988:
Grades 4, 8, and 12

Grade 4 Grade 8 Grade 12

Number of Average Average Average
Pages Read Percent Proficiency Percent Proficiency Percent Proficiency

5 or fewe- 23 721 3? 254 31 277

6 to 10 24 234 30 266 25 287

11 to 15 15 237 17 268 17 293

16 to 20 16 232 10 269 12 294

More than 20 22 231 12 272 15 298
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Finally, libraries can be a major resource in developing
students reading abilities. In addition to being a source for books, students
can obtain reference information and use libraries as a place to study
However, 16 percent of the fourth graders, 37 percent of the eighth graders,
and 53 percent of the seniors reported that they never or rarely borrow books
from the school or public library.

Discussing Reading and Writing About it

'Translating what they read from one medium to another
requires students to review and examine what they have read. Thus, both
discussing reading and writing about it can serve to improve students' ability
to understand text. Writing instruction is not a substitute for reading
instruction, nor the converse. However, significant gains in reading ability have
been found in a number of studies that used writing activities specifically to
improve reading comprehension or that explored similarities between the two
pucesses I'

Despite this msearch evidence, fourth graders spend relatively
little time discussing or writing about what they haw read, according to their
teachers (Table 4.2). Although 45 percent of the fourth graders were asked at

least once a week to discuss in paiN or small groups what they had read, 28
percrnt we!.(3 newer asked to engage in this kActivity Eleven percent VVEC neve r

asked to write about what they read In contrast, the teachers of virtually all ot
the fourth graders reported that completing workbook and skill-sheet
a&signments was a frequent (daily or weekly) activity

Foqy-one percent of the eighth-t,frade students reported that
their teachers expect them to frequently discuss what they read, and 38
percent reported writing about what they read on at least a weekly basis FAri,
for high-school seniors, discussing and writing about their reading is far hum
universal Only 65 percent of the twelfth graders reported that their teachers
expected them to discuss what they read "a lot," and just 41 percent reported

being asked to write about their reatling on a weekly basis
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TABLE

4.2
Tbachers' Reports on Instructional
Practices in Reading, 1988: Grade 4

Percentage of Students

Students talk in pairs
or small groups about
what they read

Students write about
what they read

Students complete workbook
or skill-sheet assignments

Daily/
Weekly Never

45 28

59 11

97 1

Students reported discussing their ['eating at home even less
frequently than at school. Although students in the lower gradeswere inure
likely than those in the upper grades to report discussing what they were
reading with their parents, more than 30 percent of eighth and twelfth graders
reported never talking with someone at home about things they read

Writing Frequently and Understanding the Process

Students learn to write well by frequent practice and by
building an understanding of the dynamics of the composing process."yo, in
his comprehensive review of writing research, George Hillocks found that the
most common mode of instruction was the least effective a mode in which
the teacher dominates all activity, and students act as the passive recipients of
rules, advice, and examples of good writing.2' One of the strongest findings of
his review was that grammar study and emphasis on mechanics and
correctness in writing has little or no effect on the improvement cf writing
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The NAEP results indicate that students are receiving very little
writing instruction at all As shown in Tahie 4.3, nearly three-quarters of the
eighth graders had teachers who reported spending an hour or less on writing
instruction and assistanc,,,, each week a figure that translates to less than 15
minutes of instruction per day. Just 11 percent of the students had teachers
who reported spending two hours or more each week (or approximately one
half-hour each day) on writing iiistruction and assistance

TABLE

4.3
Teachers' Reports on Instructional
Practices in Writing, 1988: Grade 8

Percentage of Students

Time spent each week on
instructing and helping
students with writing

30 minutes or less 30

60 minutes 42

90 minutes 17

120 minutes

Teachers give less frequent.
lengthy assignments

Teachers give assignments with
several drafts and revisions

Teachers give assignments that
focus on the mechanics of Englisn

Teachers give frequent short
assignments

More than
half the time

Never or
almost never

18 24

36 16

59 7

66

Cs.



Also, the teachers' rep rts show that the majority of eighth
graders are spending most of their limited writing instructional time doing
exercises on the mechanics of English (the very approach shown by research
to be least effective) or responding to frequent short assignments Only about

one-third of the eighth graders are spending the majority of their time learning
about the writing process through writing assignments requiring multiple
drafts and revisions (an approach shown by research to be effective)

Although considerable energy has been devoted in recent
years to improving writing instruction, teachers often highlight the labor
intensive nature of writing instruction and the difficulties associated with
teaching writing to large classes of students. Perhaps as a result, students
across the nation are not asked to do much writing for school

At grade 12, half the students assessed in 1988 reported they

had written two or fewer papers as part of any school assignment in the six
weeks before the assessment. Additionally, most of these papers at least
those written for English or social studies classes appear to be quite short
Only 60 percent of the eighth and twelfth graders reported being asked to write
papers of one or two paragraphs on a weekly basis A scant 14 percent ol the

eighth gjaders and 9 percent of high-school seniors reported weekly wnting
assignments of three or more pages Eighth-grade teachers reiterated
students' perceptions, repot ting that only 43 percent of their students %very
assigned papers of a paragraph or two on a weekly basis and only 14 percent
were asked to write a one- or two-page paper each week

Mathematics and Science

Much of the recent research in mathematics aiul science
ts lucation has centered on developing students' reasoning mul problem-
solving skill3, improving the quality of the curriculum and teaching, allowilvf
for more experience-based learning activities, mul incorporating more use ot
computer tech r uologr into classrooms
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Increasing Rigor in the Curriculum

Current concerns about students' low performance in science

and mathematics have led to much discussion about both the availability of

and enrollment in science and mathematics courses and the ways in which

the curriculum might be restructured to better serve the changing needs of

our society. Several surveys have indicated that students' instructional time in

science is quite limited at the elementary-school level and that high-school

enrollments in advanced mathematics and science courses at e lower than the

general public might expect.2'

The NA.EP data add furthc- support to our growing

understanding of instructional and course-taking patterns. As part :if the 1986

science assessment, science teachers v,,e,re asked how much time they spend

teaching science to a typical class during a typical week At grade 3, more than

one-fifth of the teachers reported spending less than one hour on science

instruction each week and another 49 percent reported only spending fmni

one to two hours per week Further, only 80 percent ot the teachers telt

adequately prepared to teach physical or natural science

At the high-school level, large proportions of students elect to

avoid mathematics courses and, to an even greater extent, science courses

Eken though the U.S may retain a larger percentage of students in high school

than many other countries, the Second International Mathematics Study

found that advanced mathematics course enrollment in the U S was only

about average The Second International Science Study found enrollments in

advanced science courses in the US to be well below other industrial

nations! Despite survey findings from NAEP and other large-scale

assessments, consistently revealing that students who have had more
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coursework also have higher achievement levels, even students in academic
programs often do not enroll in advanced mathematics and science ('ourses

In 1986, one-quarter of the eleventh graders assessed were not
enrolled in a mathematics course and another one-quarter were taking lower-
level courses, such as General Mathematics, Pre-algebra, or Algebra I Slightly
more than half 158 percent) of all eleventh graders reported that they were
taking any type of science course at the time of the assessment Students would
have had the opportunity to take advanced courses, such as physics, in their
senior year; however, the NAEP findings are reinforced by the results of the
1987 High School Transcript Study, which found that in 1987, 44 percent of
graduating high-school students had taken biology and chemistry, while only
17 percent had also completed a physics course 21

Eleventh graders participating in NAEP's 1986 assessments
were asked to indicate their type of high-school proqam. Fifty-two percent
reported being enrolled in an academic/college preparatory program, 38
percent in a general program, and 10 percent in a vocationallechnical
program. The patterns of mathematics and science course taking by pmgrimi
of study are presented in Table 4 4

As expected, the half of the students who were enrolled in
academic programs were more likely to have taken advanced mathematics
and science courses, yet even for these students, the percentages reinained
relatively low. For example, only 61 percent of flu. eleventh graders in
academic programs reported taking Algebra II, and iust 10 percent of these
students had gone on to take pre-calculus or calculus Only halt had taken
both biology and chemistry, and fewer still had also taken plwsics (9 percent
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4.4
Mathematics and Science Course Taking
by Type of School Program, 1986: Grade 11

Highest level mathematics
course taken

Academic

Percentage of Students by
lYpe of School Program

Vocational/
General Technical

Pre-algebra 4 29 37

Algebra I 9 24 27

Geometry 15 15 13

Algebra II 61 28 18

Pre-calculus or calculus 10 2 2

Cumulative science course
taking

General science only 3 14 23

Biology only 33 60 61

Biology and chemistry 50 17 6

Biology. chemistry and physics 9 2 2

Although about half of tlw high-school students did report that
they planned to go on to college, it appears that a number of those nrolled in
academic programs were not enthusiastic about pursuing rigorous academic
coursework. Research on data from earlier NCES studies such as High School
and Beyond clearly links high-school curricular placement with achievement,
educational, and occupational aspirations. Yet, it may be that a number of
students end up in academic programs almost by default. NELS 1988 found
that one-quarter of the eighth graders were still uncertain about the high-
school propxam in which thiy expected to enroll Only 29 percent had decided
on a college preparatory proqam. Of the remaining eighth graders, 18
percent had decided on a vocational program, 14 percent on a general
program, and the mst on other types of programs I
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Learning by Thinking and Doing

Effective teaching requires orchestrating a variety of strategies
suited to a given instructional setting. Elowever, research in both education
and cognitive psychology has indicated the need for some changes in the
teaching of mathematics and science!' These changes include increasing the
use of "hands-on" examples and placing more problems in real-world contexts
to help students construct useful meanings for abstract concepts.2'' Table 4.5
provides information on the prevalence of various instructional activities in
eleventh-grade mathematics and science classrooms.

If the new types of student-centered, conceptually based
instructional activities suggested by researchers were being widely
incorporated into classrooms, the NAEP results would paint a portrait of
relatively varied instructional approaches involving concrete materials,
projects, and group activities. Instead, in mathematics, students at all three
grades reported spending considerable time listening to teacher explanations
and, at the higher grade levels, watching the teacher work problems on the
board. Also, rather sizable proportions of students reported working problems
independently either daily or weekly. By comparison, relatively few students
said they frequently worked problems in groups, wrote reports, or engaged in
projects.

As part of the science assessment, students were asked to what
extent they learned science through teacher lectures and demonstrations,
compared to how frequently they engaged in "doing science" tor example,
discussing the results of experiments, hypothesizing, and interpreting data
Students were also asked to report how often they solved science problems,
conducted experiments alone or with other students, wrote up the results of
experiments, read articles on science, and presented oral or written reports
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TABLE

4.5
Overview of Instructional Practices
in Mathematics and Science, 1986: Grade 11

Percentage of Students

Magma=

How often do you...

Daily/
Weekly Never

Watch your teacher work problems on the board 94 5

Use a mathematics textbook 94 5

Listen to your teacher explain a lesson 94 5

Work problems independently 93 5

Work problems in small groups 27 59

Make reports or do projects 6 87

kW=
How often does your teacher...

Lecture 88 8

Demonstrate a scientific principle 77 10

Ask you to suggest hypotheses 53 25

Ask you to read a science textbook 70 18

How often do you...

Do experiments with other students 53 18

Read articles on science 35 39

Do experiments alone 29 46

Write up experiments 34 41

Do an oral or written report 15 52
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Although seventh- and eleventh-grade studei.__; Who reported
classroom activities that were challenging mid participatory were likely to have
higher science proficiency, the instructional activities reported most often lw
students were listening to the teacher lecNre, watching teacher
demonstrations, and reading science textbooks. Further, research docunwnts
that rote memorization is a central liqiture of curmni sc:...cc textbooks, and
over half the students at all three grades stated that they read these texts daily
or weekly2TIligh-school students were more likely than seventh graders to
report that their teachers lectured on a daily basis, this mode of instruction
predominated at both grades 7 and 11, while other kinds of learning
opportunities were relatively rare.

It is particularly disappointing that Approximately half of the
sevcoth graders and nearly one-quarter of the eleventh graders reported never
being asked to suggest hypotheses or interpret data as part of their science
instruction. At grade 11, between 41 and 52 percent of the students reported
that they never conducted independent science experiments, wrote up the
results of experiments, or did oral or written reports tor science class

Using Technology and Laboraiucy Equipment

As the development of students' problem-solving and
reasoning skills are central goals in mathematics and science education, the
calculator and especially the computer are viewed as ways to improve the
learning of mathematical and scientific ideas, including modeling, matrix
algebra, Jtatistics, and applications in various fields 's Many of the reports
urging instructional reforms in these subjects have recommended that
technology be integrated into mathematics and science instruction, enabling
students to engage in more sophisticated computations and explorations 24

Despite this view, NAEP results show that technology is lar
from widespread in American classrooms Most students have calculators
available in the home, but relatively few have access to calculators in school In
1986, only 15 percent of the third graders, 21 percent of the seventh graders,
and 26 percent of the eleventh graders reported that their school had
calculators for use in mathematics class
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Although NAM' data show considerable increases in the
percentages of students wit() have access to computers to learn mathematics,
still only about half of the students assessed in 1986 reported such availability.
Students who reported that they had used a computer for problem -soMng
tended to have higher mathematics proficiency than those who had not. It
should also be noted that the trend assessment data suggest that computer
access has been relatively equitable across gender and racial/ethnic groups.

In science, laboratory experimentation and other experience-
based activities are thought by most educators to be an integral part of
learning, as they enable students to study the subject in a manner consistent

with *he practice of science.3`) Unfortunately, many science teachers at grades 7

and 11 reported that they had no laboratory facilities available for these kinds
of activities (Table 4.6).

TABLE

4.6
Teachers' Reports on
Access to Laboratory Pacilities,
1986: Grades 7 and 11

Percentage of Teachers
Responding "Yes"

Grade 7 Grade 11

Do you have access to a 46 45
general purpose scierce
laboratory for your teaching?

Do you have access to a 20 64
specialized science laboratory
for your teaching?

Slightly less than half of the teachers in either grade reported

that they had access to a general purpose laboratory for use in teaching
science, and less than one-fifth of the seventh- grade teachers had access to

more specialized facilities (i.e., a Biolow, Chemistry, or Earth Science
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laboratory). Fewer than two-thirds of the eleventh-grade teachers had access
to a specialized laboratory. Without access to laboratory facilities, it is perhaps
not surprising that so few of our students understand the tools and methods of
science.

U.S. History. Civics, and Geography

As in English, mathematics, and science, a large volume of
research in history, civics, and geography education has focused on ways to
improve curriculum and inst-uction to facilitate student learning. Work is
being dont.' _o explore how to make these important curriculum areas more
accessible and understandable for students and how to increase students'
ability to reason effectively about the events that shaped our country and the
issues that face it today.

Starting Early

In First Lessons, then U S. Secretary of Education William
Bennett called for major reform in the elementary social studies curriculum
He recommended that "social studies" as presently constituted should be
transformed to teach the knowledge and skills needed for life in a democratic
society through the interrelated disciplines of history, geography, and civics."
Although his language and sentiment appear similar to that of our new
national goal, students still seem to study little U.S history and civics in
elementary schools.

In 1988, about half of the fourth graders did report receiving
daily instruction in social studies. However, the subject is typically given little
time during the school day relative to reading and mathematics." Further, in
most states and schools, formal instruction in U.S. history doesnot begin until
the fifth grade, and world history is left aside until the middle-school or junior-
high years." Formal instruction in U.S. government and politics is even less
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prevalent in elcinentaly and middle schools, as is formal instruction in
geography. However, whereas most students take a high-school course in U.S.
government or civics, geography course taking is much less prevalent. In a
survey conducted by the Council of Chief State School Officers, only 18 percent
of the states reported that they required students to take a geogaphy course
before they graduated from high schtl'ol '

As part of the NAEP assessments, fourth graders were asked
about the U.S. history and civics topics they had studied "a lot" or "not at all."
The U.S. history topics that appeared to be most commonly taught pertained to
the American Indians, inventors, the Pilgrims, and evlorers. Such topics as
the Revolutionary War, the Civil War, and settlement of the West were taught
less often, with more than one-third of the students reporting that they never
studied these topics. The most prevalent civics topics studied appeared to be
the community, presidents, citizens' rights, and how laws are made More
than half of the fourth graders reported never having studied judges and
courts and more than one-third reported never having studied about elections
and voting.

Once behind in the study of these curriculum areas, students
do not seem to catch up to the broad range of topics to be covered until grade
12, if at all. Eighth and twelfth graders were als6 asked about the topics they
had studied, and their responses are displayed in Table 4.7.

Even at the eighth-grade level, large proportions of students
had not studied many of the U.S. history and civics topics listed. For example,
between 38 and 50 percent reported they had never studied the Reconstruc-
tion era, the First or Second World War, and the period from 1945 to the
present. Fifteen percent or more stated they had never studied about state and
local government, the court system, the principles of democratic government,
or other forms of government.
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TABLE

4.7
Tbpics Studied as Part of U.S. History,
Civics, and Geography instruction,
1988: Grades 8 and 12

U.S. History

Percentage of Students

Grade 8 Grade 12

A lot None A lot None

Exploration 40 8 27 7

Colonial America 46 11 39 6

Revolutionary War 58 6 49 3

Civil War 51 14 56 3

Reconstruction 21 42 32 12

Industrial Age 36 7

First World War 25 38 46 5

Great Depression 51 5

Second World War 21 43 44 8

1945 to present 13 50 28 14

History of minorities and women 21 7

Civics

U.S. Constitution. Bill of Rights 56 4 55 3

Congress 42 8 45 4

Court system 30 18 39 6

President and Cabinet 39 12 40 5

Political parties. elections. vcting 44 9 45 4

State and local government 30 15 36 6

Principles of democratic government 20 28 32 9

Other forms of government 21 20 26 8

Geography

Locations 29 17

Geographic skills and tools 19 28

Cultural geography 7 51

Physical geography 17 36
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By wade 12, almost all students appeared to have received at
least some instruction on the U.S history and civics topics identified here Still,
12 percent of the high-school seniors reported they had never studied the
Reconstruction era, and 14 percent stated they had not studied the period
from 1945 to the present. In civics, 9 percent of the students at grade 12 had
not studied the principles of democratic government and a comparable
percent had not studied other forms of government As common sense would
suggest, NAEP results showed that students who reported 'a lot" of study of
U.S. history and civics topics also had higher proficiency in those subjects. Yet,
it appears that many students are not given the opportunity to begin studying
these subject areas until later in their school careers. With a solid start in
elementary school, students would have the opportunity for more depth and
breadth of :.tudy

Interpreting and Integrating Info-mation

There is evidence that the use of multiple sources and literary
historical narratives helps students to develop an understanding of history as
an interpretive enterprise." Beginning in elementary schools, children can
learn about the legends of Paul Bunyan and Johnny Appleseed, hear true
stories of Revolutionary era heroes like Benjamin Banneker and Nathan !tale,
and learn how women like Harriet Beecher' Stowe and Emily Dickinson helped
shape our nation '

Across the grades, classrooms should haw a wide array ot
materials available for students, including primary and secondary texts,
biographies, autobiographies, historical fiction, and maps and globes 'Such
resources can be used to encourage lively debates, investigate comparisons
and cause-effect relationships, and connect places, persons, and events
Students can also be asked to write essays, produce research-based papers,
evaluate sources of information, draw conclusions, and construct logical
arguments.
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To foster the types of learning desired, teachers will need to act
more as facilitators of learning and students will need to become active doers
and thinkers in the classroom rather than simply passive recipients of
information. Some examples of these alternative modes of instruction
include small-group problem solving and peer tutoring as well as
collaborative and student-centered learning.'

Yet, information from NAEP and other studies suggests that
social studies classes tend to be teacher-directed, with most information
coming from textbooks, lectures, and films.4) Further, the emphasis on
reasoning skills has declined.' When eighth- and twelfth-grade students were
asked how often certain instructional activities occurred in their U.S. history
and civics classes, their responses were remarkably consistent not only
across subject areas, but also across grade levels. Table 4.8 offers a summary
of instructional activities used in U.S history and civics classrooms at the
twelfth-grade level.

In both subjects, from 80 to 90 percent of the eighth and
twelfth graders reported daily or weekly use of textbooks and discussion.
About 70 percent reported being as,(ed to write short answers to quesfions and
to take tests or quizzes this often, with testing more prevalent in both subject
areas at the twelfth grade. One- to two-thirds of the students at grades 8 and 12
reporte; being asked daily or weekly to give talks about what they were
studying, memorize material:, they had read, and read material twin sources
beyond their textbook.
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T A 13 L E Overview of instructional Practices

4.8 in U.S. History and Civics. 1988: Grade 12

Percentage of Students

Daily/
Weekly Never

How often does your teacher ask you to...

U.S.

History Civics
U.S.

History Civics

Read material from your textbook 90 87 2 3

Discuss and analyze the material you have read 84 84 3 3

Discuss current events 80 3

Take a test or quiz 77 78 1 1

Write short answers to questions 71 68 5 6

Use maps or globes 49 8

Give talks about what you are studying 47 51 19 18

Read extra material not in your textbook 39 45 13 13

Watch movies, videos, and filmstrips 36 6

Work on a group project 15 17 25 24

Write a report of three or more pages 13 12 15 21

The ' swami In& ates that d pal tu ular que+tion %%..t, not ,o,ked to I ho, %lane( I diva aNSI`Y,Inellt

Despite their apparent efficacy, working on 1.9nup projects and
writing reports of three or more pages seem to he relatively rare practices in
U.S. history or civics courses. Activities of this nature hold promise for helping
students to develop coherent understandings, but fewer than 17 percent of the
students reported that these instructional approaches were used at least
weekly in their classes. One-quarter of the high-school seniors reported they
were never asked to work on a group project in their U.S history or cMcs
class, and 15 to 21 percent stated they were never asked to write a report of
three or more pages in length.
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In summary, it appears that the bulk of classroom instruction
requires students to watch and listen to their teacher, read from their
textbooks, and provide short written answers to questions. According to both
students and teachers, activities that can foster higher-level thinking such as

communicating in writing, hypotf_ izing, interpreting data, working in small
groups to discuss material or work problems, and giving oral reports are

rare in American classrooms. It should not be surprising, then, that students'
reasoning skills are limited.

Supporting Education in the Home

Parents can play a critical role in strengthening their (hil(lIeIfl
education by participating in their learning and lw reinforcing the effiwts of
teachers and schools." For example, they can encourage students to pursue
advanced course work, to invest significant amounts of time in their
homework, and to devote more tinie to reading than to television. An interest
in reading and learning can be fostered by reading alm :1 to children; holding
family discussions about reading materials, school work, and current events,
and encouraging frequent trips to the library to gather more information
about interesting topics

Extra studying helps children at all levels of ability, and

homework can boost the time spent studying." Effective honwwork
assignments do not just supplement the classroom lessons; they also teacli

students to be independent learners Homework gives students experience in
following directions, making judgments, working through problems aloiw,
and developing responsibility and self-discipline

In Table 4.9, twelfth graders' average proficiemy in the
subjects assessed in 1988 is analyzed according to the amount of tinie spent (in
homework The results show a consistent, positive relationship between
proficiency and the amount of time spent on homework "lbe startling fact
remains, however, that more than two-thirds (71 percent) of the high-school
seniors typically do one hour or less of hommork each day
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TABLE Average Proficiency by the Amount of Time

4.9 Spent on Homework Each Day, 1988: Grade 12

U.S.

Percentage Reading Writing History Civics

of Students (0-500) (0-400) (0-500) (0-500)

Time Spent Doing
Homework Each Day

None assigned 9 269 (2.6) 210 (3 3) 281 (2 0) 281 (2 4)

Did not do 9 281 (2 4) 202 (2 9) 292 (2 5) 285 (3 2)

1 hour or less 53 288 (1 8) 225 (1 7) 296 (1 4) 298 (1 8)

2 hours 19 293 (1 6) 232 (2 5) 299 (1 6) 302 (1 6)

More than 2 hours 10 296 (2 4) 236 (2 8) 302 (3 5) 304 (2 4)

Summary

The problems associated with the low levels of academic
achievement in our country lre obviously deep-rooted and complex, and the
views as to what must be done are, therefore, numerous and varied. This
chapter placed the NAEP assessment results in the context of what research
tells about effective approaches to teaching and learning. For example, there is
evidence that students can improve their reading achievement by reading
more frequently in and out of school and that hey can increase their
comprehension of texts through further discussion and written work.
Similarly, students can improve their writing skills by writing more frequently
and by developing an increased understanding or the process. Despite the fact
that these are common-sense approaches to improving achievement in
English and that they are well documented by research, students are not asked
to read or write much for school. Home support for liwracy does not appear to
be much better
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Students' opportunity to learn mathematics and science
appears to be sharply curtailed hy their elective decisions not to take advanced

coursework. In addition, science receives little attention in elementary schools
A growing body of research documents that hands-on activities, problem
solving, use of technology, and student-centered learning are the most effective
ways to improve students achievemei it and sustain their interest in these

subjects. However, the coursework that students do take appears to be
dominated by teachers lecturing and relying on textbooks, rather than by
students exploring complex problems and doing science

Students' opportunity to learn history, civics, and geography
also appear limited by the lack of attention given to these areas in elementary
schools. Although most students study these areas as they progress through
school, with the exception of geography, the slow start affects later

achievement levels. Even by the eighth grade, almost half of the students have
studied little U.S. history past the Civil War. Instead of using the valied
instructional activities suggested hy research such as asking students to use
an array of materials and to think about relationships and connections the
most frequent approaches in history, cMcs, and geography classrooms
depend heavily on textbooks, lectures, and films.

If we are to raise the existing levels of student achievement in
English, mathematics, science, history, and geography, students need the

opportunity for adequate inswuctional time in those subjects. To give students
a good start at theyounger grade levels, the amount of class time spent on

reading, writing, mathematics, science, and social studies instruction should
be increased to the greatest extent possible. At the upper grades, and
particularly at the high-school level, more students need to be encouraged or
required to pursue advanced coursework in these curriculum areas

While it seems critical that the amount of time devoted to
learning in the core subjects be increased, this alone is not enough. It is
perhaps even more important to increase the quality of that time. Numerous
research studies on student learnine, have suggested new ways to increase the
efficiency of instructional time Yet, the prevalent approaches in today's
classrooms are the same ones that have always predominated lectures and
textbooks. By adopting more student-centered approaches (written reports,
oral presentations, problem solving, projects, and collaborativegroup work),
teachers can encourage responsibility, increase interest, enable students to see

the connections between the material they are learning and what they already
know, and foster higher-reasoning skills.
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Finally parents and their children need to understand the
importance of working hard to improve educational achievement. Students
need to take more challenging courses, spend more time on homework and
learning outside of school, and devote more time to reading instead of
watching television. Parents can reinforce the efforts of schools by
encouraging students to pursue these activities and by monitoring how
children spend their time. Parents are children's first and most important
teachers, and they need to sustain this role throughout students' school years
by showing a high degree of interest and involvement in their children's
studies and learning.

It will be very difficult to improve overall achievement if
parents, children, and the general public remain generally apathetic about the
need to improve education in our country. The ability to achieve our national
goal of improved academic achievement for all students will require a
concerted effort by all Americans, whether they be policy makers, educators,
parents, or concerned citizens exercising their rights as voters and community
members. The low levels of academic achievement in our country today have
failed to improve appreciably since the publication of A Nation at Risk, despite
the education reform movement. Reform, particularly of the major sort
currently underway, takes time to implement and must proceed in a
systematic and sustained fashion; however, efforts to improve achievement
levels and to help all students learn to use their minds well must be greatly
hastened if we are to achieve our goal of increased preparedness for the
complexities of life in the 21st century.
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