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training does not make a difference in

student achievement. In fact, Professor
William Sanders of the University of Tennessee
argues persuasively that “the single most domi-
nant factor affecting student academic gain is
teacher effect.”! However, little statistical
research is available for evaluating which type
of training and teaching degree has the best
effect on student achievement. As the demand
for higher academic achievement and account-
ability in public education grows, it is impor-
tant to determine whether teachers who hold
advanced degrees in education as a general
field are more effective than those who have
degrees in specific subjects like English or
math.

F ew would argue that advanced teacher

Currently, to teach elementary (K-8) educa-
tion, most public school teachers must have a
bachelors degree and related teaching creden-
tials or certification. College students who
want to become teachers usually fulfill this
requirement in one of two ways: They obtain a
degree in a traditional academic discipline

such as English, mathematics, geography, or
history; or they seek a general degree in educa-
tion or education management.?

Because the relative effectiveness of the edu-
cation degree versus a subject degree is a topic
of much conjecture but little empirical
research, this report has attempted to fill the
gap by studying the test scores of fourth and
eighth grade students who took the 1998
National Assessment of Educational Progress
(NAEP) reading test and the 1996 NAEP math
test. This analysis compared students who
were taught by teachers holding advanced
degrees in education with those whose teach-
ers did not. The data showed that:

e In reading, eighth grade students of teach-
ers who hold advanced degrees in the field
of education perform worse on the NAEP
exam than those whose teachers have
advanced degrees in English.

e In math, eighth grade students of teachers
who hold advanced degrees in education
perform worse on the NAEP exam than

1. William L. Sanders and June C. Rivers, “Cumulative and Residual Effects of Teachers on Future Student Aca-
demic Achievement,” Research Progress Report, University of Tennessee Value-Added Research and Assessment

Center, Knoxville, Tennessee, November 1996, p. i.

2. Various degrees under the general rubric of “education” are available, such as a degree in elementary educa-
tion, education administration, and special or bilingual education. These majors tend to take a generalist
approach to qualify graduates to teach the variety of subjects demanded in K-8 classes. The general discus-

sion of degrees in this study includes these groups.
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those whose teachers hold any degree in math
or science (bachelors or advanced degrees).

e Among fourth grade students, there is no sig-
nificant difference in achievement between
those whose teachers hold a bachelor’s degree
in reading or math and those whose teachers
have advanced degrees in education.

e Ateachers education may be less important for
achievement than the parents’ education. This
research indicates that both math and reading
scores rise if at least one parent holds a bache-
lor’s or postgraduate degree.

e Teachers with subject degrees, rather than edu-
cation degrees, have students who perform
better in math and reading, especially as stu-
dents age.

BACKGROUND

Most Americans base their support for educa-
tion spending on the belief that better teachers and
teaching practices lead to enhanced student
achievement.2 The debate over teacher quality
usually focuses on coursework at the colleges and
universities that train today’s professional teachers.
As critics of Americas public school system note,
“U.S. schools aren't producing satisfactory results,
and this problem is not likely to be solved until
U.S. classrooms are filled with excellent teachers.
And although enclaves of good teachers can be
found in districts all across the nation, they are not
necessarily the norm.>

4

Those who seek to understand this issue should
ask: Does a teacher’s choice of undergraduate or
graduate major affect his or her students’ academic

performance? Is teacher education the most
important element of student achievement? Aca-
demic and professional literature in the education
field dispenses much rhetoric on this subject, yet
hard data on the effects of teacher education are
limited, at best.

Public elementary schoolteachers are required to
have a bachelor’s degree, additional postgraduate
work related to educational practices, and—to
teach in nearly 80 percent of the states—student
teaching experience.® Although the postgraduate
work is often administered through a university’s
school of education, the initial degree can be
obtained in a major other than general education,
such as math or science.

Some critics argue that education classes can
better prepare the individual teacher for the class-
room,’ but others contend that many of these gen-
eral education and pedagogy classes are so
ideologically driven that they expose future teach-
ers to theorems that may not be well grounded in
empirical research.

For example, in Better Teachers, Better Schools,”
Thomas B. Fordham Foundation president Ches-
ter E. Finn, Jr., notes that “Every additional
requirement for prospective teachers—every addi-
tional pedagogical course, every new hoop or hur-
dle—will have a predictable and inexorable effect:
it will limit the potential supply of teachers by nar-
rowing the pipeline while having no bearing what-
ever on the quality or effectiveness of those in the
pipeline.” One critic of this assessment claimed the
analysis in Better Teachers was based on “pseudo
research, rumor, and innuendo that virtually
ignore historical and demographic facts and/or

3. Arthur E. Wise and Donna M. Gollnick, Performance-Based Accreditation for the New Millennium (Washington, D.C.:
National Council for Accreditation of Teacher Education, 2000), at http://www.ncate.org/newsbrfs/nb-0200.htm.

4. Marci Kanstoroom and Chester E. Finn, Jr., “The Teachers We Need and How to Get More of Them: A Manifesto,” in
Marci Kanstoroom and Chester E. Finn, Jr., eds., Better Teachers, Better Schools (Washington, D.C.: The Thomas B.

Fordham Foundation, 1999), p. 1.

See, for example, Kati Haycock, “Thinking K-16 Report: Good Teaching Matters a Lot,” Education Trust, Vol. 3 (1998).
National Association of State Directors of Teacher Education and Certification, Manual on the Preparation and Certifica-
tion of Educational Personnel, 1998-99 (Dubuque, la.: Kendall/Hunt Publishing Company, 1998).

Linda Darling-Hammond, Teaching Quality and Student Achievement: A Review of State Policy Evidence (Seattle: Center for
the Study of Teaching and Policy, University of Washington, 1999).

For a broad discussion of these issues, see Dale Ballou and Michael Podgursky, “Teacher Training and Licensure: A Lay-
man’s Guide,” in Kanstoroom and Finn, Better Teachers, Better Schools, pp. 31-82.

Kanstoroom and Finn, Better Teachers, Better Schools.
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rely on extraordinarily suspect methods of data
collection and analysis.”'9 Such outbursts,
whether well-founded or not, demand that more
solid data analysis be conducted to assess the
effectiveness of teachers in the classroom. Their
education, experience, and long-term develop-
ment should be compared with the academic suc-
cess of their students (as measured by
standardized test scores) to see if a trend toward
greater achievement exists.

Some argue that as the general population
becomes better educated, so will teachers, and
because the average number of years of education
have increased substantially,*! a master's degree
should be more desirable. It is true that a larger
proportion of Americans over the age of 25 now
hold college degrees: In 1910, only about 2.5 per-
cent of Americans graduated from college; by
1998, that number had grown to nearly 25 per-
cent.12 Moreover, an increasing proportion of ele-
mentary and secondary schoolteachers, because of
job market demands, remuneration, and other fac-
tors, hold master's degrees. For example, in the
1993-1994 school year, over 42 percent of teach-
ers reported having a master’s or doctorate
degree.13

Yet, how this increased education translates into
improved student performance and higher aca-
demic achievement is not clear. The analysis here
of students’ scores in math and reading on the
National Assessment of Educational Progress
exams sheds some light on this concern.

CHARACTERISTICS OF
THE NAEP DATA

To analyze the influence of teacher education on
student achievement, this analysis considered the
results of the 1996 and 1998 National Assessment
of Educational Progress tests for fourth and eighth
grade students in math and reading, respectively. 4

The NAEDP, first administered in 1969, measures
academic achievement in a variety of fields,
including reading, writing, mathematics, science,
geography, civics, and the arts. Currently, the
NAEP is administered to fourth, eighth, and
twelfth grade students, and the tests for math and
reading are given alternately every two years. In
1998, for example, students took the NAEP read-
ing test; math was assessed in 1996 and 2000.1°

The NAEP actually involves two tests: a national
test and state-administered tests. About 40 states
participate in the separate state samples that are
used to gauge achievement within individual juris-
dictions. For the purposes of this study, the 1996
and 1998 national data were used.

The most significant benefit of using the NAEP
data is that, in addition to test scores in a subject
area, the assessment asks an assortment of back-
ground questions of the students taking the exam,
their main subject-area teacher, and their school
administrator. Responses from the teachers and
school administrators are linked to the student’s
information, which yields a rich database of infor-
mation. These questions concern:

e TV viewing habits;
e Computer usage at home and school;
e Teacher education;

10. Marilyn Cochran-Smith, “Teacher Education at the Turn of the Century,” Journal of Teacher Education, Vol. 51 (2000),

p. 164.

11.Richard L. Turner, “An Issue for the 1990s: The Efficacy of the Required Master's Degree,” Journal of Teacher Education,

Vol. 41 (1990), pp. 38-44.

12. National Center for Education Statistics, Digest of Educational Statistics (Washington, D.C.: U.S. Government Printing
Office, 1999), Table 8. See http://nces.ed.gov/pubs2000/digest99/d99t008.html.

13. Ibid., Table 69. See http://nces.ed.gov/pubs2000/digest99/d99t069.html.

14. Twelfth grade students were excluded because the background questionnaire that accompanies the fourth and eighth
grade tests is not given to twelfth graders. Since this questionnaire is critical to the analysis, only the fourth and eighth

grade data are used.

15. The data from the 2000 NAEP math assessment will not be available until 2001, at the earliest. Thus, the 1996 data

were used for this report.
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HOW TO INTERPRET THESE FINDINGS

This report contains the results of statistical analyses of student’s National Assessment of Educa-
tional Progress scores in reading and math. These statistical tests isolate the independent effects of a
number of factors on test scores in order to determine the effect of advanced teaching degrees alone.
Because the statistical model includes socioeconomic characteristics and factors such as parents’
education and number of reading materials available at home, it controls for the effect of each vari-
able on the test scores. Thus, the findings about teacher education and NAEP scores apply as much
to upper-income as to lower-income students, to blacks as to whites, to girls as to boys, and so
forth, because the model isolates the effect of each.

However, even though there is a statistical relationship between each factor and student achieve-
ment, these independent factors do not necessarily cause differences in academic achievement. The
model does not include everything that might have an effect on academic achievement, such as the
methods used to teach reading or math. Thus, some variables also may be measuring the effect of an
unobservable factor. For example, this model does not suggest that children from poor families will
do worse on the NAEP because they are poor. Rather, poor families may have some unobservable
characteristics or challenges that make it more difficult for their children to succeed in school. Sim-
ilarly, controls for race may measure characteristics correlated with race that make it more difficult
for students to score well on the tests.

Moreover, some variables, such as participation in the federal Free and Reduced-Price Lunch pro-
gram, are proxies for other unobserved factors. Eligibility for this federal program, for example, is
determined by income; only children from low-income families may participate. Although not all
low-income children will participate in it, many will. Such information may be used to analyze the
effect of different characteristics on achievement.

Finally, a finding of “statistically insignificant” indicates that the effect of the variable/factor is no
different than zero. For example, if the relationship between teacher education and academic
achievement is statistically insignificant, students who have teachers with subject degrees do no bet-
ter than students who have teachers with education degrees.

e Socioeconomic status; e Teacher education by highest degree attained
e Basic demographics; and and undergraduate/graduate major,;
e School characteristics. e Race and ethnicity of the student;

e Parents’ educational attainment;

Number of reading materials in the home;
Free or reduced-price lunch participation; and
Gender.

By incorporating these variables in assessments
of the NAEP results, researchers can better under-
stand the factors that explain differences in test
results among children.

The effect of each of these factors on test scores

THE HERITAGE ANALYSIS can be isolated using a regression analysis. The
Heritage model employs a jackknifed ordinary
This analysis considers the effects of teacher least squares model® and examines the effects of
education on academic achievement by analyzing each factor on the NAEP 1996 math and 1998
six factors: reading tests’ nationwide sample of public school
children.t’
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INDEPENDENT VARIABLES

1. Teacher Education. The effect of teacher edu-

cation can only be adequately assessed if the
teacher’s undergraduate or graduate major and
the highest degree achieved are both consid-
ered. The combination of these two factors will
yield six teacher education scenarios:

e Bachelor’s degree in education;

e Advanced degree in education (the base
case in the analysis);

e Bachelor’s degree in subject (English/litera-
ture for the reading exam, math/science for
the math exam);

e Advanced degree in subject;
e Bachelor’s degree in other subject; or
e Advanced degree in other subject.

The base case scenario for this analysis is a
student taught by a teacher who has an
advanced degree in education. Gains and
losses in NAEP scores are relative to the base
case (see below).

Race and Ethnicity. Many studies and reports
have shown that, over time, students from pre-
dominantly African-American and Hispanic
communities tend to perform more poorly on
standardized tests than do students from pre-
dominantly white communities (although the
gap generally has narrowed over the past 25
years).18 There are a number of possible socio-
economic explanations for this trend, among
which are poverty, peer pressure that discour-

ages academic achievement, and crime.®

Because strong differences in academic
achievement exist among races, variables of
race and ethnicity are included in the analysis.

Parents’ Education. Many researchers have
noted that the educational attainment of a
childs parents is a good predictor of that
child’s academic achievement. Parents who, for
instance, are college educated may 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
education level of one parent is often highly
correlated with that of the other, only a single
variable is included in the analysis.

Number of Reading Materials in the Home.
The presence of books, magazines, an encyclo-
pedia, and newspapers generally indicates a
dedication to learning. Researchers have deter-
mined that these reading materials are impor-
tant aspects of the home environment.?° This
analysis includes a variable controlling for the
number of these four types of reading materi-
als in the home.

Free/Reduced-Price Lunch Participation.
Income can be 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, which are used here.2!

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

17. This analysis excludes private school children.

18. 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.

19. For a recent compilation on this subject, see Christopher Jencks and Meredith Phillips, eds., The Black-White Test Score
Gap (Washington, D.C.: Brookings Institution Press, 1998).

20. 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).
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6. Gender. Research indicates that girls tend to
perform better on reading and writing tests,
while boys perform better in the more analyti-
cal subjects of math and science.?? Many
authors have expounded on this idea,22 yet the
data on the male-female achievement gaps can
often lead researchers to inconsistent observa-
tions. For example, in 1998, young men
scored higher than young women on both the
verbal and quantitative sections of the Scholas-
tic Aptitude Test (SAT). Some writers suggest
that this may be due to a fundamental bias
against females in America’s educational sys-
tem.2* Another explanation, however, is that
the test results reflect a selection bias in which
more “at-risk” females opt to take the SAT rela-
tive to males.?® In order to account for this dif-
ference, the analysis includes a variable for
gender.

7. Omitted variables. Previous Heritage
research®® on education-related issues
included additional family background vari-
ables in the model specification. In the 1998
NAEP database, the only information available
on children’s parents is educational attainment.
The NAEP does not ask whether the child lives
with both parents (or parental figures), one
parent, or no parents (in a group home).
Future administrations of the NAEP test
should include this type of question since a
great deal of research is finding that having
both parents in the home can improve a child’s
academic achievement.

RESULTS OF THE ANALYSIS

For this analysis, the six variables listed above
were entered into a statistical model,?’ which was
then applied to the NAEPS 1996 and 1998 nation-
wide sample of public school children who took
the reading and math tests, respectively. Chart 1
and Chart 2 show the percent change in fourth
and eighth grade reading scores attributable to
these factors, compared with the base case; Chart
3 and Chart 4 report the percent change in math
scores.?8

Here, the base case is defined as a child with the
following characteristics:

e White;
e Female;

e Non-poor (that is, not participating in the
Free and Reduced-Price Lunch program);

e Has parents who did not attend college;

e Has two out of the four possible reading
materials in the home; and

e Was taught by a teacher with an advanced
degree in education.

Table 1 reports the average, or hypothetical,
base case scores on the reading and math NAEP
fourth and eighth grade tests. If the student were
black, Hispanic, male, or poor, her score would
drop, on average; if her home had more than two
reading materials or her parents had taken college-
level courses, her score would increase.

The analysis found that fourth grade students of
teachers who have any degrees in English or math

21.Since eligibility for the Free and Reduced-Price Lunch program is determined by household income relative to the offi-
cial poverty line, this variable provides a good proxy for income.
22.U.S. Department of Education, NAEP 1994 Trends in Academic Progress (Washington, D.C.: U.S. Government Printing

Office, 1996).

23.For a brief discussion, 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.
24. See Myra Sadker and David Sadker, Failing at Fairness: How America’s Schools Cheat Girls (New York: Simon & Schuster,

1994).

25. The College Board, 1999 College Bound Seniors (New York: The College Board, 1999).

26. 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.

27.See Appendix for the results and a more complete discussion of the jackknifed ordinary least squares model.

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.
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do not score higher on the & Teble 1
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reading or math exam (respec-
tively) than fourth graders
taught by teachers with
advanced degrees in education.
(See Chart 1 for the fourth
grade reading scores and Chart
3 for the fourth grade math
results).?? This is not surpris-
ing, considering the type of
coursework children are taught
in the lower grades. Since the
material is less rigorous in the
early grades as children learn
basic to intermediate concepts,
teachers may not realize much

Average NAEP Reading and Math Scores*

Fourth Grade
Eighth Grade

Note: Base case is a non-poor white female with two reading
materials in the home, and taught by an instructor with an
advanced education degree. Average scores are out of a total
possible of 500. *Hypothetical model based estimates for base case.

Source: Data derived from the 1998 National Assessment of
Educational Progress Reading Exam and 1996 Math Exam.

Reading Math
227.6 2252
257.0 272.1

additional value by obtaining

another degree in a subject. By the eighth grade,
though, measurable differences appear; an
advanced degree in the subject improves student
achievement significantly more than an advanced
degree in education.

It should be noted that, on average, teachers
with advanced degrees in either education or a tra-
ditional subject will have students who perform
better on standardized tests.

Compared with the students of teachers who
hold advanced degrees in education, the eighth
grade students of teachers who possess advanced
degrees in English or literature scored 2.7 percent
higher on the reading NAEP exam (see Chart 2).
Teachers who had just a bachelors degree in edu-
cation had eighth grade students who scored sta-
tistically the same as their peers who had teachers
holding an advanced degree in education.

There are even more noteworthy results in math
(see Chart 4). Eighth grade students taught by a
teacher who has a bachelors degree in math or sci-
ence scored 2.2 percent higher than their peers
who were taught by a teacher who holds an
advanced degree in education. That percentage
increases to 3.4 percent if the teacher holds an

advanced degree in math or science. These results
demonstrate that teachers who are more qualified
in a subject transmit the more advanced concepts
in junior high school math better (on average).
This result suggests that eighth grade teachers with
the most basic math subject education have stu-
dents who do better than those taught by the best
educated teachers with degrees from university-
level departments of education.

At the same time, variables such as race, income,
home environment, and parents’ attainment of col-
lege degrees are all significant factors in explaining
differences in reading test scores.

Both fourth and eighth grade girls score slightly
higher than boys on the NAEP reading exam, and
statistically the same as boys on the NAEP math
test. These facts bolster recent evidence on gender
differences in academic achievement. As American
Enterprise Institute W. H. Brady Fellow Christina
Hoff Sommers notes, girls on average “get better
grades, are more engaged academically, and are
now the majority sex in higher education.”3? The
results here support the contention that schools
are not shortchanging girls, contrary to some
recent claims.3!

29.That is, there is no statistically significant difference between the scores of these two groups of fourth grade students.
30. Christina Hoff Sommers, “The War Against Boys,” The Atlantic Monthly, Vol. 285 (May 2000), p. 60.
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Fourth Grade Students:
Factors that Explain Variations in Reading Scores
Percent Difference from Base Case

Socioeconomic Factors**

Black Community -10.1%
Hispanic Community -8.7%
Other Non-White Community -3.7%

Home Factors

Parents Attended at Least

0,
Some College 2.0%

Has Additional Reading

Materials in Home 2.3%

Participates in the Free/Reduced

- 0
Price Lunch Program 6.8%

|

Gender
Gender = Male -2.3%

Teacher Education

Teacher Holds Bachelor's
Degree in Education

Teacher Holds Bachelor's
Degree in English or Language -3.6%
Arts*

Teacher Holds Advanced
Degree in English or Language -0.6%
Arts*

Teacher Holds Bachelor's
Degree in Other Subject

-3.1%

0 Not statistically
significant

]

-6.1%

Teacher Holds Advanced

- 0
Degree in Other Subject* 0.7%

]

1 1 1 1 1 1 1 1
-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, and taught by an instructor with an advanced
education degree. *Not statistically significant, in part due to the range and number of observations in the variable. For example, there
are not many English teachers with degrees other than English or education, making the "other degrees” variables statistically insignificant.
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.

[ee}
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Eighth Grade Students:
Factors that Explain Variations in Reading Scores
Percent Difference from Base Case

Socioeconomic Factors**

Black Community -8.3%

Hispanic Community

Other Non-White Community*

Home Factors

Parents Attended at Least

0,
Some College 5:5%

Has Additional Reading .
Materials in Home 2.6%

Participates in the Free/Reduced

- 0,
Price Lunch Program i

Gender

Gender = Male -5.0% -

Teacher Education

Teacher Holds Bachelor's 0.4%
. . * -U. 0
Degree in Education

Teacher Holds Bachelor's
] 0.8%

Not statistically
O significant

Degree in English or Language
Arts*

Teacher Holds Advanced
Degree in English or Language - 2.7%
Arts

Teacher Holds Bachelor's
Degree in Other Subject*

Teacher Holds Advanced 1.8%
Degree in Other Subject® '

1.1%

1 1 1 1 1 1 1 1
-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, and taught by an instructor with an advanced
education degree. *Not statistically significant, in part due to the range and number of observations in the variable. For example, there
are not many English teachers with degrees other than English or education, making the "other degrees" variables statistically insignificant.
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.
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Socioeconomic Factors**

Black Community

Hispanic Community

Other Non-White Community*

Home Factors

Parents Attended at Least
Some College

Has Additional Reading
Materials in Home

Participates in the Free/Reduced
Price Lunch Program

Gender
Gender = Male*

Teacher Education

Teacher Holds Bachelor's
Degree in Education®

Teacher Holds Bachelor's
Degree in Math or Science*

Teacher Holds Advanced
Degree in Math or Science*

Teacher Holds Bachelor's
Degree in Other Subject

Teacher Holds Advanced
Degree in Other Subject*

-14%

Fourth Grade Students:
Factors that Explain Variations in Math Scores

Percent Difference from Base Case

-10.8%

-7.1%

-1.7%

-6.2%

3.8%

1.9%

j 0.3%

-0.7%

]

-1.2%

||

o Not statistically
significant

j 0.8%

-1.8%

-12%

-10%

8% 6% 4% 2% 0% 2% 4% 6%

Percent Change from Base Case

Note: Base case is a non-poor white female with two reading materials in the home, and taught by an instructor with an advanced
education degree. *Not statistically significant, in part due to the range and number of observations in the variable. For example, there
are not many math teachers with degrees other than math or education, making the "other degrees" variables statistically insignificant.

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 Math Data, 1996.

8%

10
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Factors that Explain Variations in Math Scores

Socioeconomic Factors**

Black Community

Hispanic Community

Other Non-White Community*

Home Factors

Parents Attended at Least
Some College

Has Additional Reading
Materials in Home

Participates in the Free/Reduced
Price Lunch Program

Gender
Gender = Male*

Teacher Education

Teacher Holds Bachelor's
Degree in Education*

Teacher Holds Bachelor's
Degree in Math or Science

Teacher Holds Advanced
Degree in Math or Science

Teacher Holds Bachelor's
Degree in Other Subject*

Teacher Holds Advanced
Degree in Other Subject*

-14%

Eighth Grade Students:

Percent Difference from Base Case

-3.5%

1.8%

5.3%

-0.1% E

o Not statistically
significant

]

0.6%

2.2%

3.4%

1.8%

1.4%

-12%  -10% -8%

-6%

Percent Change from Base Case

4% 2% 0%

2% 4%

6% 8%

Note: Base case is a non-poor white female with two reading materials in the home, and taught by an instructor with an advanced education
degree. *Not statistically significant, in part due to the range and number of observations in the variable. For example, there are not many
math teachers with degrees other than math or education, making the "other degrees" variables statistically insignificant. 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 Math Data, 1996.
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CONCLUSION

Public elementary school administrators have an
interest in hiring the best teachers for their
schools, especially since Americans increasingly
demand results and accountability for public edu-
cation spending. As the findings of this analysis

indicate, hiring teachers who hold subject degrees
in math or English, rather than education degrees,
is more likely to result in higher math or reading

achievement among older (eighth grade) students.

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

31.For an example of these claims, see, American Association of University Women, ed., Gender Gaps: Where Schools Still

Fail Our Children (New York: Marlowe & Co., 1998).
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APPENDIX

ANALYZING THE RESULTS OF THE
STATISTICAL MODEL

The results of the fourth and eighth grade mod-
els for 1998 NAEP reading data and 1996 NAEP
math data, respectively, are shown in Table 2 and
Table 3. The data show that the teacher education
variable is statistically significant for eighth grade
students only.3?

In this analysis, two statistical issues must be
considered. First, the NAEP exam is a long test,
and it is therefore not administered in its entirety
to all children. Rather, different parts are given to
different children. Certain students will do better
on certain portions of the test than others. Conse-
quently, a “true” score must be estimated, or
imputed, from the incomplete information. NAEP
estimates five plausible composite reading scores

and recommends that researchers use all five in
any analysis. The Heritage model here follows the
guidelines specified by the Educational Testing
Service (which works closely with the National
Center for Education Statistics in developing the
file) to incorporate all five reading scores into the
analysis. 3

Second, the NAEP utilizes a complex sample
design, which oversamples children with certain
characteristics.34 Each child is assigned a unique
weight calculated from the probability of being
selected out of the population at large (in this case,
from the U.S. population of fourth or eighth grad-
ers in public schools). The NAEP sample design
requires a complex modeling technique, which the
Heritage model has employed.3®

32.Usually pegged at a 5 percent or 10 percent level. 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. If a variable is not statistically significant, it means that the variable has no statistically discernable difference

between the coefficient value and zero, so there is no effect.

33.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 if the exam is taken in its entirety.

34.For example, NAEP typically oversamples for race and geography of school attended (such as urban or rural).

35. 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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& Table 2 CDAO00-09
Regression Analysis of NAEP Reading Achievement for
Public School Students Nationwide
Fourth Grade Reading Score Model:
Effects of Independent Variables on Math Score Coefficient ~ T-Test  Significance
(Constant)* 2172192 833330  0.0000
Socioeconomic Factors
Black Communities -23.0954  -11.1916  0.0000
Hispanic Communities -19.7974  -82292 0.0000
Other Non-White Communities -8.4152 -2.9839 0.0029
Home Factors
Parents Attended at Least Some College 45662 2.5476 0.0109
Has Additional Reading Materials in Home 5.1856 6.8459 0.0000
Participates in the Free/Reduced Price Lunch Program -153848  -9.4895 0.0000
Gender
Gender = Male -5.2202 -4.2338 0.0000
Teacher Education
Bachelor's Degree in Education -1.0272 -4.8896 0.0000
Bachelor's Degree in English or Language Arts -8.1194 -1.5421 0.1232
Advanced Degree in English or Language Arts -1.4004 -0.4550 0.6491
Bachelor's Degree in Other Subject -13.9934 -4.3548 0.0000
Advanced Degree in Other Subject -1.6894 -0.4691 0.6390
Explanatory Power: R? =0.2442
Eighth Grade Reading Score Model:
Effects of Independent Variables on Math Score Coefficient ~ T-Test  Significance
(Constant)* 2434966 1014444 00000
Socioeconomic Factors
Black Communities -21.3058  -115797  0.0000
Hispanic Communities -127026  -64100  0.0000
Other Non-White Communities -1.1072 -0.4353 0.6634
Home Factors
Parents Attended at Least Some College 14,0562 112656  0.0000
Has Additional Reading Materials in Home 6.7694 11.6514  0.0000
Participates in the Free/Reduced Price Lunch Program -6.0616 -5.3849 0.0000
Gender
Gender = Male -12.7874  -12.3649  0.0000
Teacher Education
Bachelor's Degree in Education -1.0460 -0.5148 0.6067
Bachelor's Degree in English or Language Arts 21112 1.0592 0.2896
Advanced Degree in English or Language Arts 6.8530 4.3685 0.0000
Bachelor's Degree in Other Subject 2.8666 0.8749 0.3817
Advanced Degree in Other Subject 45590 1.1870 0.2354

Explanatory Power: R? = 0.2828

Note: *The “constant” term refers to the reading score value when all other model variables are set to zero.
Coefficients represent changes above or below the average (mean) score per unit of the independent variable.
Source: Data are from the 1998 National Assessment of Educational Progress Reading Exam.
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& Table3 CDA00-09

Regression Analysis of NAEP Math Achievement for
Public School Students Nationwide

Fourth Grade Math Score Model:

Effects of Independent Variables on Math Score Coefficient T-Test Significance
(Constant)* 2184760 804143  0.0000
Socioeconomic Factors
Black Communities -24.3532 -8.9081  0.0000
Hispanic Communities -16.1036 -8.2832  0.0000
Other Non-White Communities -3.8836 -15240 01276
Home Factors
Parents Attended at Least Some College 8.5812 56772  0.0000
Has Additional Reading Materials in Home 4.3678 7.8065  0.0000
Participates in the Free/Reduced Price Lunch Program -13.9986 -7.6422  0.0000
Gender
Gender = Male 0.7298 0.5863  0.5577
Teacher Education
Bachelor's Degree in Education -1.6406 -0.7362 04617
Bachelor's Degree in Math or Science -2.7516 -0.7119 04766
Advanced Degree in Math or Science 19140 03569  0.7212
Bachelor's Degree in Other Subject -12.3154 -34161  0.0006
Advanced Degree in Other Subject -4.0326 -05455 0.5854

Explanatory Power: R2=0.2919

Eighth Grade Math Score Model:

Effects of Independent Variables on Math Score Coefficient T-Test Significance
(Constant)* 253.2074 704091  0.0000
Socioeconomic Factors
Black Communities -33.1248 -105366  0.0000
Hispanic Communities -17.7678 -7.6122  0.0000
Other Non-White Communities -2.8480 -12198  0.2226
Home Factors
Parents Attended at Least Some College 14.3722 10.0995  0.0000
Has Additional Reading Materials in Home 4.9266 74719 0.0000
Participates in the Free/Reduced Price Lunch Program -9.6302 -5.4624  0.0000
Gender
Gender = Male -0.2478 -0.1897  0.8496
Teacher Education
Bachelor's Degree in Education 16916 03790  0.7047
Bachelor's Degree in Math or Science 59142 1.9855 0.0472
Advanced Degree in Math or Science 9.3040 31615  0.0016
Bachelor's Degree in Other Subject 4.8690 1.3988 0.1620
Advanced Degree in Other Subject 3.9020 0.5366 0.5916

Explanatory Power: R? = 0.2875

Note: *The “constant” term refers to the reading score value when all other model variables are set to zero.
Coefficients represent changes above or below the average (mean) score per unit of the independent variable.
Source: Data are from the 1996 National Assessment of Educational Progress Math Exam.
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