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HOW TO INTERPRET THESE FINDINGS

ThiS report contains the results of statistical tests that use NAEP data to explain differences-in read;:
ing test scores. These, statistical tests isolate the independent effects of a number of factorsOnteading::,::
scores (such as thezedtication of parentS) in order to .ditermine whether computer use at least weekly
matters to these test scores. The statistical tests (or correlations) cover data on a wide array: of schoOl
children, as defined by their race, income, and other socioeconomic characteristics. Becanse the statis
tical model used here includes these socioeconomic characteristics, the reader can interpret these find-
ings as applicable to each of these groups of students. Thus, the findings about computer use and
reading scores apply as much to upper-income as to lower-income students, to blacks as to whites, to:*.
girlsas- to boys, and so forth.

.

These. correlations suggest that there is a statistical relationship between the factor and achievement
in reading,.but they 8.6 not suggest that these independent factors cause differences in acaderniC.-
achievement.

The variables in the model came frOm the NAEP database and do not include everything that might
have an'effeCt on academic achievement, such as thezmethods used to teach reading. These faciiirs may
be much more important in general, or for a partkular.child, than the factors recorded in the NAEP
data. Morebver:

&tithe variables, such as participation in the federal free and reduced-price lunch program, are
proxies (substitutes) for other unobserved faCtors. For example, eligibility for the free and
redUced-price lunch program is determined by income; only children from loW-income
may participate. Although not all low-income children will participate in the free and reduced-
priCe lunch program, many will. Such information may be used, then, to analyze the effect of dif-
ferent characteristics on achievement.

Some variable's also may be used to determine the effect of some unobservable "third factor." For
example,ple, this model does not suggest that poor families have children s.vho do worse on the NAEP
be.Cause thiy are par*. Rather, poor families may have some unobservable characteristics or chat-
lerigeS that make it more difficult to succeed in school. Similarly, the categories of black and
HiSpanic students cover children whose characteristics other than their race may make it more
difficult for them to score well.

.
"Statistically insignificant' means that the effect of the variable/factor is no different from zero
effect... For example, if the relationship between, computer use at least weekly and academic
achievement is statistically insigmliCant, that means that those students who use computers at
leak:weekly do no better than those who dOnot.':

capabilities. Many early studies of computers in
elementary educational settings employed highly
trained educational researchers rather than ordi-
nary teachers. Their advanced training and experi-
ence may have facilitated the learning process,
making the effect of the computers alone difficult
to ascertain.9 Those studies suggest that students

who use computers in the classroom show at least
a modest level of achievement gain over students
who do not use computers. Clearly, the extent of
teachers' computer training and their level of prep-
aration in using computers in education will vary
and thus affect the level of success of computer-
aided instruction.

9. See, for example, Shousan Wang and Phillip" Sleeman, "Computer-Assisted Instruction Effectiveness...A Brief Review
of the Research," International Journal of Instructional Media, Vol. 20 (1993), pp. 333-348, and Claire M. Fletcher-Flinn
and Breon Gravatt, "The Efficacy of Computer Assisted Instruction (CAI): A Meta-Analysis," Journal of Educational
Computing Research, Vol. 12 (1995), pp. 219-242.

3 6 BEST COPY AVAILABLE
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In recent years, criticism of previous studies on
the beneficial effects of computers and the role of
computers in the classroom has grown. Todd
Oppenheimer, an associate editor at Newsweek
Interactive, has noted that each time a new tech-
nology has been developed in the United States,
whether it was Thomas Edison's motion picture
machine, the portable radio receiver, or some
other technological marvel, enthusiasts purported
that these inventions would replace and revolu-
tionize education in America.) u These claims have
never been fully realized, and Oppenheimer is not
alone in his criticism.11 Some critics consider
computers in the classroom a mere fad, while oth-
ers assert that because computers are growing in
their importance to every aspect of society, it is
better to expose children early to this evolving
technology.12 Otherwise, American students may
continue to perform more poorly on standardized
tests than do their peers in other countries.13
Clearly, the debate on computers in the classroom
is far from settled.

CHARACTERISTICS OF THE NAEP
DATA

The author used the 1998 NAEP database on
reading to analyze the influence of computers on
academic achievement. The National Assessment
of Educational Progress, first administered in
1969, is an examination that measures academic
achievement in a variety of fields, such as reading,
writing, mathematics, science, geography, civics,
and the arts. Currently, the NAEP is administered
to 4th, 8th, and 12th grade students, and the tests
for math and reading are given alternatively every
two years. In 1998, for example, the NAEP reading
test was administered; math was assessed in 1996
and 2000.

The NAEP actually involves two tests: a nation-
ally administered test and the state-administered
tests. Over 40 states participate in the separate
state samples that are used to gauge achievement
within individual jurisdictions. For the purposes
of this study, only the 1998 national data were
used.

The most significant benefit of using the NAEP
data is that in addition to test scores in the subject
area, it included an assortment of background
information for the students taking the exam, their
main subject-area teacher, and their school admin-
istrator. Responses from the teachers and school
administrators are linked to the student's informa-
tion, which yields a rich database of information.
The background questions include:

TV viewing habits,

Computer usage at home and school,

Teacher tenure and certification,

Socioeconomic status,

Basic demographics, and

School characteristics.

By incorporating this information with their
assessments of NAEP data, researchers can better
understand the factors that can explain the differ-
ences in results found among children who take
the NAEP tests.

THE HERITAGE ANALYSIS

This analysis considered the effect of computers
in the classroom on academic achievement by ana-
lyzing six factors: frequent in-class computer use
by trained teachers, race and ethnicity, parents'
educational attainment, number of reading materi-
als in the home, free or reduced-price lunch par-

10. Todd Oppenheimer, "The Computer Delusion," The Atlantic Monthly, Vol. 280 (July 1995), pp. 45-62.
11. See Lawrence Baines, "Future Schlock: Using Fabricated Data and Politically Correct Platitudes in the Name of

Education Reform," Phi Delta Kappan, Vol. 78 (1997), pp. 492-498.
12. A full critique of Oppenheimer and others is available in Thomas C. Reeves, "'Future Schlock,' The Computer

Delusion' and The End of Education': Responding to Critics of Educational Technology," Educational Technology, Vol.
38 (September/October 1998), pp. 49-53.

13. American students performed near the bottom on the Third International Mathematics and Science Study (TIMSS).
See William H. Schmidt et al., Facing the Consequences: Using TIMSS for a Closer Look at U.S. Mathematics and Science
Education (Dordrecht, the Netherlands: Kluwer, 1999).

4 7
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DO COMPUTERS IN THE CLASSROOM
BOOST ACADEMIC ACHIEVEMENT?

KIRK A. JOHNSON, PH.D.

Over the past 20 years, computers and
the sharing of information that they
facilitate have penetrated nearly every

aspect of American life. Indeed, reliance on
computers grows every day, from shopping at
grocery stores and filing taxes to driving an
automobile and communicating with relatives
and business associates.

This explosion in the technology has
increased efforts to equip every classroom with
computers and "wire" every school to the
Internet. Between September 1984 and Sep-
tember 1997 alone, the number of computers
in America's K-12 schools increased elevenfold
to more than 8 million units.1 Educators have
been forced to keep up, and some are finding
themselves teaching general skills in how to
use a computer while they use them to teach
other subjects.

Few Americans would question the role that
computers could play in education. For the
United States to maintain its high-technology
status in the global economy, it seems fair to
expect computers to be given a more integral
role. Some educators claim that ready access to
computers and increased use of computers in
K-12 education has a beneficial effect on

educational outcomes. In the same way that
computer technology has improved the opera-
tion of automobiles, these proponents believe
computers will make the classroom a better
environment in which to teach the difficult
concepts that lead to higher academic achieve-
ment. To these educators, a computer in the
classroom may become the deus ex machina of
education in the 21st century.

But are classroom computers delivering on
this expectation? Does access to a computer or
use of a computer in instructing students
improve their academic achievement? Answer-
ing these questions is especially critical today
because politicians are proposing to spend
billions of tax dollars on expanding access to
computers in schools in order to bridge a so-
called digital divide. For example:

President Bill Clinton has proposed a $2
billion program to increase access to
computers and the Internet in low-income
neighborhoods and schools.2

Senator Joseph Biden (DDE) has pro-
posed spending tens of millions of dollars
for computer-based instruction.3

Vice President Al Gore has made access to
computers in the classroom a major policy

1. U.S. Bureau of the Census, Statistical Abstract of the United States, 1998 (Washington, D.C.: U.S. Government
Printing Office, 1998), Table No. 281, p. 179.

2. See CNN.com, "President Clinton Announces Initiative to 'Help Bridge the Digital Divide,- at
http://www.cmcom/2000/ALLPOLITICS/stories/02/02/clinton.internet/index.html (February 2, 2000).

4
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issue of the 2000 presidential campaign, call-
ing for "[e]very classroom and library [to be]
wired to the Information Superhighway."4

The President's Panel on Educational Technol-
ogy has argued that the federal government
should spend between $6 billion and $28
billion each year on an ambitious program of
computer infrastructure development (both
hardware and software), teacher training, and
research.5

Such spending would supplement the $1.25
billion in federal money already spent between fis-
cal year (FY) 1997 and FY 2000 on the Technology
Literacy Challenge Fund,6 which provides funding
for new computers, software, and teacher training.

Although politicians may be quick to call for
government subsidies to increase the number of
computers in the classroom, previous research on
the effectiveness of computers in improving aca-
demic achievement has been inconclusive at best.7
In other words, it is not clear that spending more
tax dollars on computers will boost test scores.

To help fill this gap in the research, the author
used data from the National Assessment of Educa-
tional Progress (NAEP) to determine whether the
use of computers in the classroom has direct and
positive effects on academic achievement. The
analysis showed that:

Students who use computers in the classroom
at least once each week do not perform better
on the NAEP reading test than do those who
use computers less than once a week.

An important consideration in an analysis of this
issue is teacher training and preparation in the use
of computers, since the students of teachers who

are not adequately trained to use them in reading
instruction may not perform as well on the NAEP
reading test as students whose teachers are ade-
quately trained. This report specifically analyzes
computer usage in the classrooms of teachers who
responded that they are at least moderately well-
prepared in the use of computers in reading
instruction.

BACKGROUND

The existing research on how academic achieve-
ment is affected by computers in the classroom
offers varying conclusions. Some research indi-
cates that computers may aid in achievement.
Other research concludes that computers are of
questionable effectiveness.

In 1997, Harold Wenglinsky of the Educational
Testing Service, which works closely with the
National Center for Education Statistics in prepar-
ing the NAEP data file, published a major study on
computers and academic achievement. Using data
from the 1996 National Assessment of Educational
Progress math examination, Wenglinsky analyzed
student computer use both in class and at home,8
as well as a variety of social and behavioral factors
that could explain math achievement. That study
generally showed a positive reaction to the tech-
nology. Wenglinsky noted, however, that students
who used computers predominantly for drill and
practice, as opposed to using them in ways that
develop higher-order thinking skills, tended to do
worse on the NAEP math test.

The results of other studies extolling the benefits
of computer-aided instruction are questionable
because they overlook the factor of the instructor's

3. See CNN.com, "New Bill Would Bring Thousands of Computers to Youths," at http://www.cnn.com/2000/TECH/comput-
ing/02/15/forget.coolzies.pcsidg/index.html (February 15, 2000).

4. See Gore 2000, "Revolutionizing American Education in the 21st Century," at http://www.algore2000.com/agenda/
education_agenda.html.

5. President's Committee of Advisors on Science and Technology, Panel on Educational Technology, Report to the President
on the Use of Technology to Strengthen K-12 Education in the United States (Washington, D.C.: U.S. Government Printing
Office, March 1997).

6. U.S. Department of Education, "Total Appropriation for ESEA, 1990-2001," unpublished table, available from the
author upon request.

7. See the discussion of this prior research in the following section.
8. Harold Wenglinsky, Does It Compute? The Relationship Between Educational Technology and Student Achievement in

Mathematics (Princeton, NJ.: Educational Testing Service, 1997).

2
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ticipation, and gender. The effect of each factor can
be isolated using regression analysis. The Heritage
model employs a jackknifed ordinary least squares
model14 and examines the effects of each factor on
the NAEP 1998 reading test's nationwide sample
of public school children.15

Independent Variables

1. Frequent In-Class Computer Use by Trained
Teachers. The effect of computers in the
classroom on achievement can be adequately
assessed only when two conditions are met.
First, computers must be available and accessi-
ble for use by both teachers and students.
Second, the teacher using the computer for
instructional purposes must be versed in the
operation of the hardware and subject-matter
software. The quality of computer-assisted
instruction cannot be determined simply from
the number of computers available. If teachers
are not prepared to use computer hardware
and software specific to the academic subject
matter (in this case, reading), then even if there
are computers present, their students may
actually learn less because of unqualified
instruction. Sherry Turk le, a professor of the
sociology of science at the Massachusetts Insti-
tute of Technology, notes that the possibilities
of using a computer poorly "so outweigh the
chance of using it well, [that] it makes people
like us, who are fundamentally optimistic
about computers, very reticent."16 It is critical,
then, that any model that purports to analyze
computers in the classroom and student
achievement include a variable to control for
teacher preparation.

The interaction of computer availability and

teacher preparation is critical to understanding
the effectiveness of computers in the class-
room. If the analytical model did not control
for regularity of use, the relative effectiveness
attributable to the computers would be ques-
tionable. It is impossible to assess accurately
the effectiveness of any teaching tool if the
tool is not used often enough to have some
pedagogical effect. Further, if teachers are not
qualified to teach with computers, the effect of
the availability of computers alone might gen-
erate biased achievement statistics that would
be limited in their usefulness. Thus, the Heri-
tage model considers both of these factors to
estimate the true effect of computer-aided
instruction on academic achievement.

2. Race and Ethnicity. Many studies and reports
have demonstrated that over time, African
American and Hispanic students tend to
perform more poorly on standardized tests
than do white students (although the gap has
generally narrowed over the past 25 years).17
There are a number of possible explanations
for this trend.18 Because strong differences in
academic achievement exist among the races,
the variables of race and ethnicity are included
in the analysis.

3. Parents' Education. Many researchers have
noted that the educational attainment of a
child's parents is a good predictor of their
child's academic achievement. Parents who, for
instance, are college educated could be better
equipped to help their children with home-
work and understanding concepts than are
those who have less than a high school educa-
tion, other things being equal. Because the

14. Ordinary least squares is a general statistical regression technique that is often used by researchers. See Michael
Lewis-Beck, Applied Regression: An Introduction (Beverly Hills, Cal.: Sage Publications, 1980). From Sage Publications'
Quantitative Applications in the Social Sciences, Series No. 07-022. A jackknife is a complex resampling technique that is
designed to accurately estimate statistical significance from data in surveys such as the NAEP that employ a complex
sampling methodology. See Appendix A for the results and a more complete discussion of the jackknifed ordinary least
squares model.

15. This analysis excludes private school children.
16. Oppenheimer, "The Computer Delusion," p. 46.
17. For an analysis of the long-term achievement gap, see U.S. Department of Education, Report in Brief: NAEP 1996 Trends

in Academic Progress (Washington, D.C.: U.S. Government Printing Office, 1997), Figure 2, p. 14.
18. For a recent compilation on this subject, see Christopher Jencks and Meredith Phillips, eds., The BlackWhite Test Score

Gap (Washington, D.C.: Brookings Institution Press, 1998).



www.manaraa.com

THE HERITAGE CENTER FOR DATA ANALYSIS

education level of one parent is often highly
correlated with that of the other, only a single
variable is included in the analysis.

4. Number of Reading Materials in the Home.
The presence of books, magazines, encyclope-
dias, and newspapers generally indicates a
dedication to learning in the household.
Researchers have determined that these
reading materials are important aspects of the
home environment.19 The analysis thus
includes a variable controlling for the number
of these four types of reading materials found
at home.

5. Free/Reduced-Price Lunch Participation.
Income is often a key predictor of academic
achievement because low-income families sel-
dom have the financial resources to purchase
extra study materials or tutorial classes to help
their children perform better in school.
Although the NAEP does not collect data on
household income, it does collect data on par-
ticipation in the federal free and reduced-price
lunch program that are used here.20

6. Gender. Empirical research has suggested that
girls tend to perform better on reading and
writing subjects while boys perform better in
the more analytical subjects of math and sci-
ence.21 Many authors have expounded on this
idea,22 yet the data on the malefemale
achievement gaps can lead researchers to often
inconsistent observations. For example, in
1998, young men scored higher than young

women on both the verbal and quantitative
sections of the Scholastic Achievement Test
(SAT). Some writers noted that this may be
because of a fundamental bias against females
in America's educational system.23 Another
explanation, however, is that the test results
reflect a selection bias in which more "at-risk"
females opt to take the SAT relative to males.24
In order to account for this difference, the
analysis includes a variable for gender.

7. Omitted variables. Previous research25 has
included more family background variables in
the model specification. In the 1998 NAEP
database, the only information available on
children's parents is their educational attain-
ment. The NAEP does not ask whether the
child lives with both parents (or parental fig-
ures), one parent, or no parents (i.e., in a
group home). Future administrations of the
NAEP test should include this type of question
since a great deal of research has found that
having both parents in the home can improve
a child's academic achievement.

RESULTS OF THE ANALYSIS

The six factors were entered into a statistical
model26 that was then applied to the NAEP's 1998
nationwide sample of public school children who
took the reading test.27 Chart 1 and Chart 2 show
the percent change in 4th and 8th grade reading
scores attributable to the factors in the model,
compared with a base case.28 Here, the base case is

19. Such opinions have been prevalent for years. See, for example, James S. Coleman, Thomas Hoffer, and Sally Kilgore,
High School Achievement (New York: Basic Books, 1982).

20. Since eligibility for the free and reduced-price lunch program is determined by household income relative to the
official poverty line, this variable provides a good proxy for income.

21. U.S. Department of Education, NAEP 1994 Trends in Academic Progress (Washington, D.C.: U.S. Government Printing
Office, 1996).

22. For a brief discussion of this point of view, see Thomas Hancock et al., "Gender and Developmental Differences in the
Academic Study Behaviors of Elementary School Children," Journal of Experimental Education, Vol. 65 (1996),
pp. 18-39.

23. See Myra Sadker and David Sadker, Failing at Fairness: How America's Schools Cheat Girls (New York: Simon & Schuster,
1994).

24. The College Board, 1999 College Bound Seniors (New York: The College Board, 1999).
25. See, for example, Kirk A. Johnson, "Comparing Math Scores of Black Students in D.C.'s Public and Catholic Schools,"

Heritage Foundation Center for Data Analysis Report No. CDA99-08, October 7, 1999.
26. See Appendix A for the results and a more complete discussion of the jackknifed ordinary least squares model.
27. This analysis excludes private school children.

6 9
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Z Chart 1 CDA00-08

Fourth Grade Students:
Factors that Explain Variations in Reading Scores

Percent Difference from Base Case

Socioeconomic Factors**

Black Community

Hispanic Community

Other Non-White Community

Home Factors

Parents Attended at Least
Some College

Has Additional Reading
Materials in Home

Parents in the Free/
Reduced Price Lunch Program

Gender

Gender = Male

Computer Instruction
Computer Instruction at
Least Weekly from Computer
Prepared Teacher*

-9.5% 1.111.111111111111

-8.9% MIIIIIIIIIMII
-3.7%

2.1%

2.3%

-2.3%

-2.3%

-12% -10% -8% -6% -4% -2% 0% 2% 4% 6% 8%

Percent Change from Base Case

Note: Base case is a non-poor white female with two reading materials in the home. * Not statistically significant, in part due to the range
and number of observations in the variable. See Appendix. **Social scientists frequently use these variables to stand in the place of
factors that are difficult to measure or impossible to capture statistically.

Source: Heritage Foundation Model based on data from the National Assessment of Educational Progress Reading Data, 1998.

defined as a child with the following characteris-
tics:

White;
Female;
Non-poor (that is, not participating in the free
and reduced-price lunch program);
Parents who did not attend college;
Has two out of the four possible reading mate-
rials in the home; and
Did not have weekly computer instruction by a

teacher who is at least moderately well-
prepared in using computers for reading
education.

A white female child who is not poor, whose
parents did not attend college, who has two out of
the four possible reading materials in the home,
and who does not have weekly computer instruc-
tion by a prepared teacher would score 233.3
points on the 1998 NAEP (out of a maximum of

28. Specifying a base case from which to assess the results of a regression model is fairly arbitrary. Changing the base
model case does not alter the interpretation of the results.

'1.O
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A Chart 2 r CDAOO-08

Eighth Grade Students:
Factors that Explain Variations in Reading Scores

Percent Difference from Base Case

Socioeconomic Factors**

Black Community

Hispanic Community

Other Non-White Community*

Home Factors

Parents Attended at Least
Some College

Has Additional Reading
Materials in Home

Parents in the Free/
Reduced Price Lunch Program

Gender

Gender = Male

Computer Instruction
Computer Instruction at
Least Weekly from Computer
Prepared Teacher*

-8.2%

-5.1%

-0.5%

-2.4%

2.8%

5.3%

-4.9%

-2.2%

-12% -10% -8% -6% -4% -2% 0% 2% 4% 6% 8%

Percent Change from Base Case

Note: Base case is a non-poor white female with two reading materials in the home. * Not statistically significant, in part due to the range
and number of observations in the variable. See Appendix. **Social scientists frequently use these variables to stand in the place of
factors that are difficult to measure or impossible to capture statistically.

Source: Heritage Foundation Model based on data from the National Assessment of Educational Progress Reading Data, 1998.

500) in the 4th grade or 258.6 points in the 8th
grade. If she were poor, black, or Hispanic, her
score would drop, on average; if her home had
more than two reading materials, or if her parents
had taken any college-level courses, her score
would increase.

For both 4th and 8th grades, the variable for
computer instruction and teacher preparation is
not statistically significant, meaning that the effect

29. See Appendix A for the results of these significance tests.

8

of the variable is not statistically different from
zero. These results mean that the variable for com-
puter instruction shows no effect on the academic
achievement of the students.

Thus, the Heritage model predicts that students
with at least weekly computer instruction by well-
prepared teachers do not perform any better on
the NAEP reading test than do students who have
less or no computer instruction.29 These findings
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are consistent for both 4th and 8th graders. In fact,
if the variable were significant, it would indicate
that those students who were frequently taught
using computers would do slightly worse on the
NAEP than those who were not. Both Chart 1 and
Chart 2 show that there is a negative percent
change in the NAEP reading score for the com-
puter variable. Such a result might indicate that
children are not learning critical higher-order
thinking skills that achievement exams like the
NAEP aim to test. Further, these results are consis-
tent with Wenglinsky's analysis of 1996 NAEP
math data.30

At the same time, variables such as race, income,
home environment, and parents' college atten-
dance are all significant factors in explaining dif-
ferences in reading test scores.

Both 4th and 8th grade girls score slightly
higher than do boys on the NAEP reading exam, a
fact that bolsters recent evidence on gender differ-
ences in academic achievement. American Enter-
prise Institute W. H. Brady Fellow Christina Hoff
Sommers notes that girls on average "get better

grades, are more engaged academically, and are
now the majority sex in higher education."31 The
results here support the contention that schools
are not shortchanging girls.32

CONCLUSION

As this analysis shows, the use of computers in
the classroom may not play a significant role in
explaining reading ability. Thus, dedicating large
amounts of federal tax dollars to the purchase of
computer hardware, software, and teacher training
could crowd out other worthwhile education
expenditures on, for example, new textbooks,
music programs, vocational education, and the
arts. This report does not suggest that there is no
place for computers in the classroom. It does,
however, demonstrate that computers may not
have the effect on academic achievement in read-
ing that some might expect, even when they are
used by well-trained instructors.

Kirk A. Johnson, Ph.D., is a Policy Analyst in the
Center for Data Analysis at The Heritage Foundation.

30. Wenglinsky, Does It Compute?

31. Christina Hoff Sommers, "The War Against Boys," The Atlantic Monthly, Vol. 285 (May 2000), p. 60.
32. See, for example, American Association of University Women, ed., Gender Gaps: Where Schools Still Fail Our Children

(New York: Marlowe & Co., 1998).
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APPENDIX A: RESULTS OF THE STATISTICAL MODELS

Table 1 reports the
results of the Heri-
tage analysis of data
from the National
Assessment of Edu-
cational Progress
(NAEP) on reading
in the 4th and 8th
grades. As shown in
this table, the vari-
ables in the Heritage
model are statisti-
cally significant,33
with the exception of
the socio-economic
factors-other non-
white communities
variable in the 8th
grade analysis and
the computer vari-
able analyzed in this
report.34

In analyzing the
effects of computers
in the classroom,
there are two statisti-
cal issues to con-
sider. First, the
NAEP exam is a long
test and therefore is
not administered in
its entirety to all chil-
dren. Rather, differ-
ent parts are given to
different children.
Certain students will
do better on certain

Z Table 1

Regression Analysis of NAEP Reading Achievement for
Public School Students Nationwide

Fourth Grade Reading Score Model:
Effects of Independent Variables on Reading Score

CDA00-08

Coefficient T-Test Significance
(Constant)1 212.373 91.147 0.0000

Socioeconomic Factors
Black Communities -22.241 - I 1.326 0.0000
Hispanic Communities -20.791 -9.378 0.0000
Other Non-White Communities -8.629 -3.083 0.0021

Home Factors
Parents Attended at Least Some College 4.988 3.175 0.0015
Has Additional Reading Materials in Home 5.482 8.233 0.0000
Participates in the Free/Reduced Price Lunch Program -16.229 -10.455 0.0000

Gender
Gender = Male -5.422 -4.981 0.0000

Computer Instruction
Computer Instruction at Least Weekly

from Computer Prepared Teacher
-5.277 -1.497 0.1345

Explanatory Power: R2 = 0.2358

Eighth Grade Reading Score Model:
Effects of Independent Variables on Reading Score

Coefficient T-Test Significance
(Constant) 244.362 108.863 0.0000

Socioeconomic Factors
Black Communities -21.250 -11.444 0.0000
Hispanic Communities -13.234 -6.505 0.0000
Other Non-White Communities -1.328 -0.513 0.6079

Home Factors
Parents Attended at Least Some College 13.719 10.749 0.0000
Has Additional Reading Materials in Home 7.113 11.384 0.0000
Participates in the Free/Reduced Price Lunch Program -6.310 -5.250 0.0000

Gender -12.741 -12.311 0.0000
Gender = Male

Computer Instruction
Computer Instruction at Least Weekly from -5.607 -1.5 I 9 0.1290

Computer Prepared Teacher
Explanatory Power: R2 = 0.2798

Note: I. The "constant" term refers to the reading score value when all other model variables
Source: Data are from the 1998 National Assessment of Educational Progress Reading Exam.

portions of the test
than others. Consequently, a "true" score must be
estimated, or imputed, from the incomplete infor-
mation. The NAEP estimates five plausible com-
posite reading scores and recommends that
researchers use all five in any analysis. The

Heritage model used in this analysis follows the
guidelines specified by the Educational Testing
Service (which works closely with the National
Center for Education Statistics in developing the

33. Usually pegged at a 5 percent or 10 percent level. See Lewis-Beck, Applied Regression: An Introduction.
34. This means that these variables have no statistically discernable difference between the coefficient value andzero, so

there is no effect.
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file) for incorporating all five reading scores into
the analysis.3'

Second, the NAEP utilizes a complex sample
design that oversamples children with certain
characteristics.36 Each child is assigned a unique
weight calculated from the probability of being

selected from the population at large (in this case,
from the U.S. population of 4th or 8th graders in
public schools). The NAEP's sample design
requires a complex modeling technique, which the
Heritage model employs.37

35. From a multivariate regression perspective, the model below must be replicated five times using each of the plausible
values individually and then averaging the resulting coefficients to yield the final model results. In technical terms, this
process corrects for measurement error in the reading score variable, since the test administrators do not actually
observe the test score from taking the exam in its entirety

36. For example, the NAEP typically oversamples for race and geography of school attended (e.g., urban, rural).
37. A procedure called a jackknife must be employed to correctly assess the variance of each variable's coefficient, and the

NAEP database has a series of 62 "replicate weights" to aid in this task. These 62 jackknifes must be applied and the
variances of each coefficient averaged for each of the five plausible test score models above (yielding a total of 315
models compiled for the purpose of this research). The WesVar Complex Samples software (produced by SPSS, Inc.)
did much of this replication work. Using the jackknife results with the five plausible values models allows for a vari-
ance correction mechanism. The purpose of the jackknife is to estimate a true sampling error. Correcting for the two
types of error (measurement and sampling) allows for the most accurate estimates possible. See Bradley Efron, The
Jackknife, the Bootstrap, and Other Resampling Plans (Philadelphia: Society for Industrial and Applied Mathematics,
1982), and Jun Shao and Dongsheng Tu, The Jackknife and Bootstrap (New York: Springer Verlag, 1995), for a more
complete discussion of how this jackknife technique works.
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The Heritage Foundation's Center for Data Analysis provides timely and accurate
analytical products intended to help advance public policy debates. To carry out this work, the
Center employs the highest quality databases and maintains a set of customized and peer
reviewed analytical models.

The Center has created one of the largest privately held public policy databases in the
United States: the Heritage Matched Database. This database statistically matches the federal
aovernment's principal public databases, and it allows Heritage analysts to study the effects of
public policy changes on thousands of different types of families and individuals.

Center economists use specially developed models of federal tax policy, Social
Security, and a wide range of other major programs to estimate how large and small policy
changes will affect the federal budget and the pocketbooks of ordinary Americans. The
Center shares its analysis of proposed legislation and administrative actions with policymakers
in and out of government, providing members of Congress, officials within the executive
branch, and the public policy community with an independent assessment of policy options.

The Center estimates the economic effects.of policy changes through an integrated set
of econometric models developed by WEFA, Inc., and maintained by the Center. Heritale
analysts use the awardwinning WEFA U.S. Macroeconomic Model to gauge a policy's
effects on the national economy and on households. The Center traces these national effects to
impacts on specific types of businesses through the WEFA U.S. Industry Model, and esti-
mates how a policy will affect income. employment, and other aspects of economic life in each
state through the 5 I separate WEFA state models.
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