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APPENDIX A:

MGTHODOLOGY AND THCHNICAL NOTES

The National Ranking by Academic Achievement
table on page 9 ranks the 50 states and the District
of Columbia based on a measure devised by the
author. The underlying performance measures are
average test scores on the SAT in 2008, the ACT in
2008, and the NAEP 8th grade mathematics and
reading tests in 2007. Specifically, in 2007, each
of the 50 states and the District of Columbia par-
ticipated in the NAEP 8th grade mathematics and
reading tests, and each was ranked from 1 to 51,
with 1 being awarded to the state with the highest
average test score and 51 being awarded to the state
with the lowest average test score. Similarly, the 25
states and the District of Columbia in which the SAT
was the dominant standardized test were ranked
from 1 to 26 based on average test results. Finally,
the 25 states in which the ACT Assessment was the
dominant test were ranked from 1 to 25.

Next, each state’s rank in each category was
divided by the total number of states in that cat-
egory to obtain a scaled measure of achievement.
For example, Alabama ranked 21st in average ACT
scores. Thus, Alabama’s rank of 21 was converted to
a scaled “rank” of .8400 (21 divided by 25). Finally,
the total scaled ranks for each state were summed
and divided by the number of tests in which the
state was ranked to obtain an average scaled rank for
each state. The lower a state’s scaled rank, the higher
the level of that state’s educational achievement, as
measured by average performance on the two NAEP
tests, SAT, and ACT. These average scaled ranks are
recorded in Table A.1 on page 162 and employed
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in the second regression under the variable name,
“RANKED.

Regressions:

Two basic regressions were conducted for this study.
The first regression tests the correlation between
educational inputs during the 2006-07 school year
and outputs from state to state during the 2007-08
school year. The hypothesis tested was that higher
academic achievement is affected by the number
of schools per district, students per school, pupil-
teacher ratio, per pupil expenditures, percentage of
funds received from the federal government, and
average instructional staff salaries. Specifically, the
first regression equation measured' was:

Ln(RANKED) = a, C + a, Ln(STUDPERTEACH) +
a, Ln(FEDFUNDS) + a, Ln(PERPUPSPEND)
+a, Ln(STAFFSALARY)

Using ordinary least squares (OLS) where,

RANKED = measure of educational achievement as
defined in table A.1;

STUDPERTEACH = pupil to instructional staff
ratio, 2006-07;

1 The author used the data analysis tools in Microsoft Excel
2000 to complete the regressions in this study. The data se-
ries are exactly those presented in the text and tables of the
study.



FEDFUNDS = percent of total funds received from
the federal government, 2006-07;

PERPUPEXPEND = per pupil expenditures,
2006-07;

STAFFSALARY = average instructional staff salary,
2006-07.

The specific regression results are displayed in
Table A.2 on page 164.

The second basic regression employed in this
study tested the influence of changes in education-
al inputs, over the past two decades, on changes
in SAT scores, by state. The hypothesis tested was
that increased SAT scores between 1988 and 2008
were positively associated with increased per pupil
expenditures, increased teacher salaries, and de-
creased pupil-teacher ratios. Specifically, the second
regression equation measured was:

SATCHANGE = a, C + a, (PERPUPCHANGE) + a,
(STAFFSALCHANGE) + a, (PUPTEACHCHANGE)

Using ordinary least squares (OLS) where,

SATCHANGE = % change in average SAT score,
1988-2008;

PERPUPCHANGE = % change in per pupil
expenditures, 1986-87 to 2006-07;

TEACHSALCHANGE = % change in teacher
salaries in constant 2007 dollars, 1986-87 to
2006-07; and,

PUPTEACHCHANGE = % change in pupil-teacher
ratio, 1986-87 to 2006-07. v
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Al

NATIONAL RANKING BY
ACADGMIC ACHGVEMENT
WITH COMPONTNT
RANKINGS

Note:

All Colorado and
Michigan students are
required to take the ACT,
which can trend their

scores lower.

2007

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
D.C.

Florida
Georgia
Hawaii

Idaho

Illinois
Indiana

lowa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming
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NAEP Grade 8
Math Rank
49
26
37
41
45
12
28
26
51
35
38
47
22
32
18
18
5
34
43
12
12
1
35
2
50
30
10
22
44
7
6
47
32
22
2
18
38
22
12
38
28
7
4
12
30

18
45

10

NAEP Math
Scaled Rank
0.9608
0.5098
0.7255
0.8039
0.8824
0.2353
0.5490
0.5098
1.0000
0.6863
0.7451
0.9216
0.4314
0.6275
0.3529
0.3529
0.0980
0.6667
0.8431
0.2353
0.2353
0.0196
0.6863
0.0392
0.9804
0.5882
0.1961
0.4314
0.8627
0.1373
0.1176
0.9216
0.6275
0.4314
0.0392
0.3529
0.7451
0.4314
0.2353
0.7451
0.5490
0.1373
0.8039
0.2353
0.5882
0.0784
0.1373
0.3529
0.8824
0.2353
0.1961

NAEP Grade 8
Reading Rank
45
35
42
39
47
17
12
20
51
32
35
47
20
27
24
12
12
29
44
4
20
1
32
8
50
27
3
12
45
4
4
47
24
35
8

32

39
41

35
31
29

20
42
24

NAEP Reading
Scaled Rank
0.8824
0.6863
0.8235
0.7647
0.9216
0.3333
0.2353
0.3922
1.0000
0.6275
0.6863
0.9216
0.3922
0.5294
0.4706
0.2353
0.2353
0.5686
0.8627
0.0784
0.3922
0.0196
0.6275
0.1569
0.9804
0.5294
0.0588
0.2353
0.8824
0.0784
0.0784
0.9216
0.4706
0.6863
0.1569
0.1569
0.6275
0.3333
0.1569
0.7647
0.8039
0.0784
0.6863
0.6078
0.5686
0.0196
0.2353
0.3922
0.8235
0.4706
0.3333



SAT Rank

N w»n

25
15

13

1

21
12

SAT Scaled
Rank

0.1923
0.2692

0.3846
0.3462
0.6154
1.0000
0.6923
0.8846
0.9231

0.9615
0.5769
0.2308

0.5000
0.1154
0.4231

0.8077
0.4615

0.0769
0.6538
0.6923
0.8462

0.6923

0.1538

0.3077
0.0385

ACT Rank
21

ACT Scaled
Rank

0.8400

0.7600

0.8000

0.4800
0.6000

0.0800
0.2000
0.5600
0.8800

0.9600
0.0400
1.0000
0.4000
0.2000
0.1600

0.8800
0.0000

0.4000
0.3600
0.6000

0.2000
0.6000

0.3200

0.6000
0.1200
0.5200

Average Total
Scale Rank
0.8944
0.4628
0.6061
0.7762
0.7295
0.4562
0.3768
0.5058
1.0000
0.6687
0.7720
0.9221
0.4345
0.5856
0.4412
0.2227
0.1778
0.5984
0.8620
0.4251
0.4015
0.0900
0.7579
0.0787
0.9869
0.5059
0.1516
0.2756
0.7484
0.1104
0.2064
0.9077
0.6352
0.5264
0.1987
0.2899
0.6575
0.2805
0.3487
0.7340
0.7330
0.1386
0.6967
0.5118
0.4923
0.0840
0.2267
0.2612
0.7686
0.2753
0.3498

Total Rank

47
25
33
45
38
24
19
27
51
36
44
49
22
31
23
10
7
32
46
21
20
3
)
1
50
28
6
14
a
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Standard

AZ Variable Coefficient Error t-Statistic P-value
Constant 18.35 8.47 2.01 0.09
Ln(FEDFUNDS) 1.00 0.62 2.18 0.03
Ln(PERPUPILSPEND) -1.06 0.61 -1.51 0.18
Ln(STAFFSALARY) 0.42 0.89 -1.17 0.44
Ln(STUDPERTEACH) -1.27 0.98 -1.57 0.01
R-squared 0.566 - - -
Adjusted R-squared 0.347 - - -
F-statistic 7.147 - - -
Prob (F-statistic) 0.000 - - -
Observations 51 - - -

Standard

A3 Variable Coefficient Error t-Statistic P-value
Constant 0.02 0.18 0.43 0.25
PERPUPCHANGE 0.03 0.01 0.24 0.39
STAFFSALCHANGE 0.06 0.05 116 0.32
PUPTEACHCHANGE -0.06 0.07 -0.80 0.43
R-squared 0.100 - - -
Adjusted R-Squared -0.026 - - -
F-statistic 0.792 = = =
Prob (F-statistic) 0.581 - - -
Observations 51.000 - - -
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APPEGNDIX C

TIMSS AND PISA RANKINGS

This information was retrieved from the U.S. Department of Education,

Institute of Education Sciences, National Center for Education Statistics. http://nces.ed.gov/

NOTE: The ALEC, TIMSS, and PISA tables are sepa-
rate and unrelated studies. They are used in this Report
Card only to show where the United States, as a whole,
ranks in certain subject areas internationally.

Trends in International Mathematics

and Science Study

Average mathematics scale scores of 8th grade
students: 2003

1. The international average reported here differs
from that reported in Mullis et al. (2004) due to
the deletion of England. In Mullis et al., the re-
ported international average is 467.

2. Hong Kong, Netherlands, and Scotland met inter-
national guidelines for participation rates in 2003
only after replacement schools were included.

3. Hong Kong is a Special Administrative Region
(SAR) of the People’s Republic of China.

4. Lithuania, Serbia, and Indonesia: National desired
population does not cover all of the international
desired population.

NOTE: Countries are ordered by 2003 average score.
The test for significance between the United States
and the international average was adjusted to account
for the U.S. contribution to the international average.
The tests for significance take into account the stan-
dard error for the reported difference. Thus, a small
difference between the United States and one country
may be significant while a large difference between
the United States and another country may not be
significant. Parentheses indicate countries that did
not meet international sampling or other guidelines
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in 2003. Countries were required to sample students
in the upper of the two grades containing the larg-
est number of 13-year-olds. In the United States and
most countries, this corresponds to grade 8.

SOURCE: International Association for the Evaluation
of Educational Achievement (IEA), Trends in Interna-
tional Mathematics and Science Study (TIMSS), 2003.

Program for International Student Assessment
Mathematics Literacy Scale: 2006

NOTE: The Organization for Economic Cooperation
and Development (OECD) average is the average of
the national averages of the OECD member jurisdic-
tions. Because the Program for International Student
Assessment (PISA) is principally an OECD study, the
results for non-OECD jurisdictions are displayed sep-
arately from those of the OECD jurisdictions and are
not included in the OECD average. Jurisdictions are
ordered on the basis of average scores, from highest to
lowest within the OECD jurisdictions and non-OECD
jurisdictions. Mathematics literacy scores are report-
ed on a scale from 0 to 1,000. Because of an error
in printing the test booklets, the United States mean
performance may be misestimated by approximately
1 score point. The impact is below one standard error.
Score differences as noted between the United States
and other jurisdictions (as well as between the United
States and the OECD average) are significantly differ-
ent at the .05 level of statistical significance.

SOURCE: Organization for Economic Cooperation
and Development (OECD), Program for International
Student Assessment (PISA), 2006. v






