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Abstract

The current study investigated relationships between
scores on the verbal, mathematics, and writing sections
of the PSAT/NMSQT® (as well as the PSAT/NMSQT
composite: verbal + mathematics + writing scores) and
the following indicators of academic achievement in high
school: years of study, participation in specific math and
English language arts courses, high school grade point
average (HSGPA), academic intensity, and participation
and performance in Advanced Placement Program®
(AP®) courses. It was hypothesized that students who
have greater academic achievements in high school earn
higher scores on the PSAT/NMSQT. This hypothesis
was evaluated by analyzing PSAT/NMSQT scores,
questionnaire responses, and AP grades from 857,375
students. The results showed that there are moderate
to strong relationships between indicators of academic
achievement in high school and PSAT/NMSQT scores.

Introduction

The Preliminary SAT/National Merit Scholarship
Qualifying Test (PSAT/NMSQT) is cosponsored by
the College Board and National Merit Scholarship
Corporation (NMSC). It serves as a practice test for the
SAT Reasoning Test™ (SAT®) and provides students with
an opportunity to enter NMSC scholarship competitions.
More than 2.5 million students from more than 20,000
high schools take the PSAT/NMSQT each year. About
half the students who take the test are in their junior
year of high school, which is the year they are eligible for
NMSC scholarship competitions.

The PSAT/NMSQT measures skills in three general
academic areas that are important for success in college:
verbal reasoning, mathematics problem solving, and
writing skills. It shares much of the SAT’s statistical
and content specifications, but the PSAT/NMSQT has a
slightly lower overall difficulty than the SAT, contains
fewer items, and does not cover content that would
typically be found in a third-year college-preparatory
math course.

This study analyzed relationships between scores
on the verbal, mathematics, and writing sections of the
PSAT/NMSQT, as well as the PSAT/NMSQT composite
(verbal + mathematics + writing scores) or Selection Index,
and the following indicators of academic achievement in
high school: years of study within several academic areas,
participation in specific math and English language arts
courses, HSGPA, academic intensity, and participation and
performance in AP courses. This study was conducted
because one of the reasons the NMSC uses the PSAT/NMSQT
to identify pools of candidates who qualify for recognition by

merit-based scholarships is that PSAT/NMSQT scores are
reflective of achievement in high school. This study simply
provides evidence to validate that claim.

It is important to explain why using high school
grades or some other measure of high school achievement
instead of PSAT/NMSQT scores as an initial screen of
scholarship entrants would be unfeasible and unfair.
Many high schools are unwilling or unable to provide
individual course grades for all of the juniors in their
school. Individual course grades would be needed
to compute a standardized indicator of high school
performance since students complete different courses
and high schools often employ different grading systems.
Also, because grades often lack comparability within
and between high schools, basic issues of fairness are
associated with using them as an initial screen for
scholarship determination. Finally, high school grades
cannot be used to make fine distinctions between
students in the top 2 to 3 percent of the population.
According to the 2005 College-Bound Seniors report,
which presented data for high school graduates in the
year 2005 who participated in the SAT Program, 42
percent of students reported an HSGPA equivalent to a
grade of A- or higher and 24 percent reported an HSGPA
equivalent to a grade of A or higher; 6 percent had an
HSGPA equivalent to a grade of A+ (College Board, 2005,
p- 2). So high school grades would provide an insufficient
source of information for an initial screen of scholarship
entrants.

It is also important to note that the NMSC does rely
heavily on grades and other information about students’
high school course work and academic performance in
designating Finalists and in selecting students who receive
scholarships. This information, however, is considered
only after PSAT/NMSQT scores have been used as an
initial screen of scholarship entrants.

This study hypothesized that students who have
greater academic achievements in high school earn higher
scores on the PSAT/NMSQT.

Method

Participants

The analysis began with a data set that contained all of
the students who graduated in May or June 2002 and
participated in at least one College Board program (i.e., AP,
SAT, or PSAT/NMSQT). This data set was assembled by
matching separate data files from each College Board testing
program. In order to protect against redundancy, multiple
records for a student were purged and only the latest score
information from each testing program was preserved.
There were 2,012,028 students in the original data set.



This data set was reduced to include only the students
who took the PSAT/NMSQT in October 2000 during their
junior year and the SAT sometime before they graduated
in May or June 2002. AP Exam grades for these students,
if available, were preserved. It was desirable to focus the
analysis on these students because students are only eligible
for NMSC scholarship competitions in their junior year and
because indicators of academic achievement were provided
by information collected during SAT registration (e.g., SAT
Questionnaire responses). The reduced data set that was
ultimately used for this study was composed of 857,375
students.

To examine whether the sample was representative
of the population it was drawn from, its characteristics
were compared to the 2000 College-Bound Juniors (all
juniors who took the PSAT/NMSQT in October 2000).
Table 1 presents the demographic characteristics and
Table 2 presents the average PSAT/NMSQT scores of the
current sample and the 2000 College-Bound Juniors. A
comparison of the two groups reveals that they are roughly
equivalent by gender, but that the sample has a slightly
lower proportion of ethnic-minority students. Students
in the current data set also have average PSAT/NMSQT
verbal, mathematics, and writing scores that are about 2
points higher (on the 20-to-80 PSAT/NMSQT score scale)
than those of the 2000 College-Bound Juniors.

Table 1

Demographic Characteristics of Study Participants
(n = 857,375) and 2000 College-Bound Juniors
(n =1,298,576)

Participants College-Bound Juniors*
Characteristic n | % n %
Gender
Male 382,806 | 44.6 577,679 44.5
Female 473,901 56.3 719,649 55.4
No Response 668 0.1 1,248 0.1
Ethnicity
American Indian 3,735 04 7788 0.6
Asian American 74,942 8.7 90,229 6.9
African American 73,705 8.6 121,518 94
Mexican American 32,775 3.8 60,444 47
Puerto Rican 10,085 1.2 15,342 1.2
Other Hispanic 26,151 3.1 36,562 2.8
White 595,692 | 69.6 909,136 70.0
Other 25,697 3.0 35,495 2.7
No Response 14,793 1.7 22,062 1.7

*Source: PSAT/NMSQT 2000 State Summary Reports:
College-Bound Juniors.

Table 2

Descriptive Statistics on the PSAT/NMSQT for
Study Participants and 2000 College-Bound Juniors

Participants College-Bound Juniors*
PSAT/NMSQT (n = 857,375) (n =1,298,576)
Scores M SD M SD
Verbal 50.5 10.8 48.3 11.1
Mathematics 51.6 10.8 49.4 111
Writing 50.4 10.1 48.7 10.0
Composite 162.5 28.5 146.4 29.0

*Source: PSAT/NMSQT 2000 State Summary Reports:
College-Bound Juniors.

Materials

The PSAT/NMSQT is a 2-hour-and-10-minute test. It
has two 25-minute verbal sections (52 questions), two
25-minute mathematics sections (40 questions), and one
30-minute writing skills section (39 questions). Verbal
questions measure critical reading, sentence-level reading,
and analogical reasoning. Mathematics questions measure
algebra and functions, geometry and measurement,
number and operations, and data analysis, statistics, and
probability. Writing questions measure grammar, usage,
and word choice.!

Scores on each section of the test (verbal, mathematics,
and writing) range from 20 to 80. NMSC computes a
composite that is the sum of unweighted scores on each
section of the PSAT/NMSQT. This composite is known as
the Selection Index because it is used as an initial screen
of entrants to NMSC scholarship programs.

The PSAT/NMSQT generally demonstrates excellent
psychometric properties. Data based on a sample of
sophomores and juniors who took the PSAT/NMSQT in
2002 showed that the test was highly reliable. Reliability
coefficients were .88 for the verbal sections (SEM = 3.8),
.87 for the mathematics sections (SEM = 4.0), and .82 for
the writing section (SEM = 4.0) (College Board, 2003a).

Several indicators of academic achievement were
provided by responses to SAT Questionnaire items.
The SAT Questionnaire is a 43-item measure of high
school background, interests, activities, and college
plans (College Board, 2003b, pp. 9-11). Students usually
complete the SAT Questionnaire 6 to 18 months after
they take the PSAT/NMSQT.

The SAT Questionnaire items analyzed in the current
study included: (a) total number of years of high school
courses from grades 9 through 12 in arts and music,
English, foreign and classical languages, mathematics,
natural science, and social science and history; and (b)

! A new PSAT/NMSQT with revised test specifications (i.e., no analogies or quantitative comparison questions) was introduced in
October 2004. Since the students that participated in this study took the PSAT/NMSQT in October 2000, the results presented in

this report are based on a previous version of the PSAT/NMSQT.



content of high school courses in English (American
literature, British literature, composition, grammar,
literature of a country other than the United States or
Britain, literature of different historical periods, speaking
and listening skills, and English as a second language)
and math (algebra, geometry, trigonometry, precalculus,
calculus, computer math, and other mathematics); and (c)
self-reported cumulative high school grade point average
(equivalent to an A+, A, A-, B+, B, B-, C+, C, C-, D+,
D, or F). Several SAT Questionnaire items were also
used in combination with AP Exam grades to create
two indicators of academic intensity (see Procedure). AP
Exam grades were also used to examine the relationship
between PSAT/NMSQT scores and AP participation and
performance.

Two studies support the accuracy of self-reported
SAT Questionnaire data. Freeberg (1988) reported
that “key items of student-reported information were
shown to possess high levels of accuracy” (p. 15) and
Freeberg, Rock, and Pollack (1989) reported that the
self-reported academic information from the SAT
Questionnaire is adequate for predicting first-year
college achievement.

Procedure

A table was created to present mean PSAT/NMSQT scores
and standard deviations by number of years of study in
each academic area covered by the SAT Questionnaire.
Mean PSAT/NMSQT scores and standard deviations were
also presented for students who took honors courses within
each academic area. A figure was created to graphically
display the relationship between composite PSAT/NMSQT
scores and years of study within an academic area.

Tables were created to present mean PSAT/NMSQT
scores and standard deviations by course participation.
Separate tables were created for English language arts
and math courses. Table rows were ordered by largest
mean PSAT/NMSQT scores.

Pearson product-moment correlations between
PSAT/NMSQT scores and HSGPA were calculated. A table
was created to present mean PSAT/NMSQT scores and
standard deviations by HSGPA intervals (e.g., equivalent
to an A+, A, A-, etc.); the number and percent of cases on
which these means and standard deviations were based were
also presented. A figure was created to graphically display the
relationship between HSGPA and PSAT/NMSQT scores.

Scores on academic intensity variables were computed
using an approach that Bridgeman, Pollack, and Burton
(2004) developed based on Adelman (1999). For academic
intensity in math and science, students earned three
points if they took two or more AP Exams in a math or
science field (i.e., biology, chemistry, physics, calculus,
statistics, computer science, or environmental science),
two points if they took one AP Exam in a math or science

field, and one point if they took at least three years of
study in a lab science and a math course in trigonometry,
precalculus, or calculus; all other students earned zero
points. For academic intensity in humanities and social
science, students earned three points if they took two or
more AP Exams in a humanities or social science field
(i.e., geography, history, government, English, foreign
language, economics, or psychology), two points if they
took one AP Exam in a humanities or social science field,
and one point if they took at least three years of study in
a foreign language, four years of study in English, four
years of study in social science and/or history, and an
honors course in at least one of these course categories;
all other students earned zero points. Students were
assigned missing values on the two academic intensity
variables if they did not meet the AP criteria and
did not answer some or all of the SAT Questionnaire
items and were unable to be classified. The sum of the
two academic-intensity variables was also computed.
Scores on this new variable—labeled overall academic
intensity—ranged from zero to six points.

Relationships between PSAT/NMSQT scores and
all three measures of academic intensity (math/science,
humanities/social science, and overall academic
intensity) were examined. Pearson product-moment
correlations between PSAT/NMSQT scores and the
three academic intensity variables were computed.
The multiple regression of PSAT/NMSQT composite
scores on academic intensity in math/science and
humanities/social science was also computed. A table
was constructed to present mean PSAT/NMSQT scores
and standard deviations by each academic intensity
score in math/science and humanities/social science,
and a figure was created to plot the PSAT/NMSQT
means by level of academic intensity. A table was
also constructed to present the proportion of students
by PSAT/NMSQT mathematics, verbal, and writing
scorebands (i.e., 20-29, 30-39, etc.) who had received a
score of a 1, 2, 3, ..., or 6 on overall academic intensity.
Three sets of histograms (one for each PSAT/NMSQT
section) were also produced to show the distribution of
PSAT/NMSQT scores for each level of overall academic
intensity.

Relationships between PSAT/NMSQT scores and
participation and performance in AP courses were also
examined. (Unlike the previously described academic-
intensity variable, AP participation and performance
variables were based on 35 AP courses.) A table was
constructed to present the proportion of students within
each PSAT/NMSQT mathematics, verbal, and writing
scoreband by five categories of AP participation: 0, 1, 2,
3, and 4 or more AP courses taken; and three categories
of average AP grades: less than or equal to 3, 3.01 to 3.99,
and greater than or equal to 4. It is important to note that
a student was deemed an “AP participant” if that student



took an AP Exam, and that approximately 20 percent
of students in AP courses do not actually take an AP
Exam. These latter analyses were examined to investigate
relationships between other sources of academic rigor
and the PSAT/NMSQT. Mean PSAT/NMSQT scores and
standard deviations were also computed by intended
college major (see Appendix A).

Results and

Discussion
Years of Study

Table 3 shows the relationship between mean verbal,
mathematics, writing, and composite PSAT/NMSQT
scores and years of study in several different academic
areas; Figure 1 plots these relationships graphically. The
results indicate that students with more years of study
(across all academic areas) obtained higher mean PSAT/
NMSQT scores. Large differences in mean PSAT/NMSQT
scores were found between students who participated in
honors courses and those who did not and between
students who took three years of study and those who
took four years of study. The highest mean difference (2.7
points) was observed on the mathematics section between
students who took more than four years of math and
students who took three years of math.

In order to more fully interpret the results in Table
3, another table is presented to provide the number
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Figure 1. Mean composite PSAT/NMSQT scores by
years of study within an academic area.

and percent of test-takers by years of study within
each academic area (see Appendix B). This table allows
the reader to refer to the number of students used to
compute each of the means presented in Table 3.

Course Participation

Table 4 shows the mean verbal, writing, and composite
PSAT/NMSQT scores by participation in various
English language arts courses. Slight differences in mean
PSAT/NMSQT scores were observed between students
who participated in courses like British literature or
literature of a country other than the United States
and Britain and those who did not, with students who
participated in these courses having higher PSAT/NMSQT
scores on average. One possible explanation of this
difference is that high-achieving students take these
courses because their content goes beyond the standard
high school curriculum.

Table 5 shows the mean mathematics and composite
PSAT/NMSQT scores by math course participation.
Normally, the order of high school math courses from
least rigorous to most rigorous is algebra, geometry,
trigonometry, precalculus, and calculus. Table 5 shows
that students who took more rigorous math courses
had higher mean PSAT/NMSQT scores. It is important
to note, however, that most students take courses like
trigonometry, precalculus, and calculus after they take the
PSAT/NMSQT, but the students who go on to take these
courses are most likely preparing with more rigorous
courses (relative to the standard curriculum) at the time
that they take the PSAT/NMSQT.

High School Grade Point Average

Cohen (1988) established guidelines regarding the
strength of correlations, which state that correlations
of about .10 are small, correlations of about .30 are
medium, and correlations of about .50 are large (pp.
79-81). Table 6 shows that the correlations between
verbal, mathematics, writing, and composite PSAT/
NMSQT scores and HSGPA are medium to large. The
correlation between PSAT/NMSQT composite scores
and HSGPA was large (r = .53) and the correlations
between scores on the PSAT/NMSQT sections and
HSGPA were slightly smaller but still in the medium
to large range (r = .46 to .50). Table 7 shows that average
scores on PSAT/NMSQT sections increased by about 1
to 4 point(s) for each unit increase in HSGPA and that
average PSAT/NMSQT composite scores increased
by about 3 to 12 points for each unit increase in
HSGPA. Figure 2, which plots the relationship between
mean PSAT/NMSQT scores and HSGPA, and Table
7 shows that this relationship was not linear. Larger
PSAT/NMSQT score gains were associated with unit



Table 3

Mean PSAT/NMSQT Scores and Standard Deviations by Years of Study Within an Academic Area

PSAT/NMSQT Years of Study
Scores None 1/2 1 2 3 4 More Than 4 Honors No Response
Arts and Music
Verbal 48.6 48.9 49.5 50.3 51.0 53.0 53.5 SRS 50.1
(10.7) (11.1) (10.7) (10.7) (10.4) (10.5) (10.7) (10.4) (10.8)
) 50.6 50.3 51.2 51.3 514 53.1 53.7 55.9 514
Mathematics
(11.2) (11.2) (10.9) (10.7) (10.4) (10.5) (10.7) (10.4) (10.8)
. 48.6 49.0 49.5 50.2 50.8 52.8 53.1 55.0 50.0
Writing
(9.7) (9.9) (9.8) (9.9) (9.9) (10.2) (10.4) (10.3) (10.1)
o i« 147.8 148.2 150.2 151.8 1563.2 158.9 160.3 166.4 151.5
omposite
P (28.4) (29.1) (28.2) (28.1) (27.4) (28.0) (28.6) (27.7) (28.4)
English
Verbal 43.0 487 50.6 51.6 48.5 50.6 52.9 b5.4 50.5
(10.8) (14.5) (13.8) (12.3) (10.3) (10.8) (11.2) (9.9) (10.8)
) 448 514 53.5 54.6 49.9 517 53.5 55.9 51.6
Mathematics
(11.0) (14.2) (13.2) (12.1) (10.4) (10.8) (10.9) (10.0) (10.7)
. 43.8 49.8 50.9 51.6 48.5 50.6 52.6 55.0 50.4
Writing
(8.8) (11.9) (12.1) (11.1) (9.3) (10.1) (10.6) (9.8) (10.1)
) 131.6 149.9 155.0 157.8 146.9 152.9 159.0 166.2 1652.5
Composite
(27.4) (37.7) (35.9) (32.1) (26.7) (28.5) (29.5) (26.3) (28.2)
Foreign and Classical Languages
Verbal 41.2 42.8 44.2 474 50.6 54.2 56.1 55.8 50.0
(10.9) (11.0) (10.8) (10.2) (10.0) (10.2) (10.6) (10.3) (11.0)
) 43.2 443 454 485 51.8 b5.1 57.3 57.0 51.3
Mathematics
(10.9) (10.9) (10.7) (10.3) (10.2) (10.2) (10.2) (10.1) (10.9)
. 42.4 43.6 44.6 474 50.4 54.0 55.9 557 50.0
Writing
(8.6) (9.0) (9.0) (9.1) (9.3) (10.0) (10.5) (10.1) (10.2)
c it 126.9 130.7 1341 143.3 152.9 163.3 169.2 168.5 1651.2
omposite (267) 27.3) (27.0) (26.1) (26.1) (27.1) (27.9) (27.2) (28.7)
Math
Verbal 458 479 47.9 46.7 47.3 50.2 551 55.8 50.3
(11.5) (12.9) (12.3) (11.0) (10.2) (10.5) (10.5) (10.0) (10.8)
) 475 50.7 49.5 46.7 473 511 58.0 58.4 51.6
Mathematics
(12.2) (13.5) (12.6) (10.8) (9.7) (10.3) (10.0) (9.3) (10.8)
. 46.4 484 48.4 471 475 50.2 54.5 55.3 50.2
Writing
(9.8) (10.7) (10.8) (9.1) (9.1) (9.8) (10.3) (9.9) (10.1)
c it 139.7 1471 145.7 140.5 142.2 151.5 167.7 169.5 1621
omposite
P (30.5) (34.0) (32.5) (28.0) (25.6) (27.4) (27.4) (25.7) (28.4)
Natural Science
Verbal 41.0 44 4 45.2 475 491 517 bbb 557 50.0
(10.4) (12.3) (11.3) (10.6) (10.4) (10.5) (10.8) (10.0) (10.9)
) 42.7 46.2 46.5 484 50.0 52.9 577 574 51.2
Mathematics
(10.5) (12.3) (11.1) (10.5) (10.3) (10.5) (10.8) (9.8) (10.9)
. 43.1 454 46.0 47.8 49.2 51.6 54.7 551 50.0
Writing
(8.4) (10.6) (9.5) (9.4) (9.6) (10.0) (10.5) (9.9) (10.1)
c it 126.8 136.0 1377 143.7 148.3 156.1 167.9 168.2 151.2
omposite
P (26.0) (31.9) (28.5) (27.1) (26.9) (27.8) (28.7) (26.1) (28.7)
Social Science and History
Verbal 417 471 47.8 487 495 50.7 541 556 50.2
(11.1) (12.4) (11.7) (10.8) (10.7) (10.6) (10.5) (10.0) (10.9)
) 43.9 497 50.1 50.8 51.0 51.5 54.6 56.2 514
Mathematics
(11.2) (12.7) (12.0) (11.0) (10.9) (10.7) (10.3) (10.0) (10.9)
. 43.6 48.0 48.2 48.9 49.6 50.6 53.4 54.9 50.1
Writing
(8.9) (10.6) (10.3) (9.7) (9.9) (10.0) (10.1) (9.9) (10.1)
c it 1291 144.8 146.1 1484 150.0 1652.7 162.2 166.7 1651.7
omposite
P (28.0) (32.4) (30.8) (28.1) (28.2) (28.2) (27.6) (26.4) (28.6)




Table 4

Descriptive Statistics on the PSAT/NMSQT by English Language Arts Course Participation

Verbal Writing Composite
English Language Arts Course n % M SD M SD M SD
Literature of a Country Other Than the U.S. or Britain 144,581 16.9 53.9 10.8 534 104 161.5 28.6
British Literature 268,903 314 53.2 10.6 52.8 10.3 159.4 28.3
Literature of Different Historical Periods 320,748 374 53.1 10.3 527 101 159.3 27.6
Composition 450,040 52.5 52.1 10.5 51.8 10.1 156.7 28.0
Speaking and Listening Skills 249,387 291 51.7 10.6 51.5 101 155.6 28.0
Grammar 468,927 54.7 514 10.5 51.2 101 154.8 28.0
American Literature 543,055 63.3 51.2 10.6 51.0 10.0 154.3 28.0
English As a Second Language 23,129 2.7 42.1 11.0 445 9.0 135.7 274
Table 5
Descriptive Statistics on the PSAT/NMSQT by Math Course Participation

Mathematics Composite

Math Course n % M SD M SD
Calculus 204,158 23.8 SIS 9.2 171.6 25.9
Precalculus 363,456 424 55.9 9.7 162.9 26.5
Computer Math 52,219 6.1 55.0 11.6 158.7 30.2
Trigonometry 345,100 40.3 54.2 10.2 158.6 274
Geometry 662,350 77.3 51.7 10.7 152.7 28.2
Algebra 672,578 78.4 51.5 10.8 152.2 284
Other Math 175,918 20.5 50.7 11.2 150.1 291
Table 6

Correlations Between Verbal, Mathematics, Writing, and Composite PSAT/NMSQT Scores, Self-Reported
High School Grade Point Average (HSGPA), and Three Measures of Academic Intensity

Variable 1 2 3 4 5 6 7 8

1. PSAT/NMSQT Verbal = .69 78 .92 46 46 48 b4
2. PSAT/NMSQT Mathematics - .65 .87 49 b9 44 .58
3. PSAT/NMSQT Writing = .90 46 44 48 .53
4. PSAT/NMSQT Composite - .52 b5 b2 .61
5. HSGPA = 45 43 .50
6. Academic Intensity: Math and Science - .53 .85
7. Academic Intensity: Humanities and Social Science - .90
8. Academic Intensity: Math/Science and Humanities/ -

Social Science

Note: Correlations between HSGPA and PSAT/NMSQT scores were based only on those students who reported their HSGPA (n = 720,998).
Correlations between academic intensity and PSAT/NMSQT scores were based only on those who provided enough information to deter-
mine their academic intensity in math and science (n = 740,998), humanities and social science (n = 750,381), and overall (n = 721,211).
Correlations between verbal, mathematics, writing, and composite PSAT/NMSQT scores were based on the entire sample (n = 857,375).




Table 7

Descriptive Statistics on the PSAT/NMSQT by Self-Reported High School Grade Point Average (HSGPA)

Verbal Mathematics Writing Composite
HSGPA n % M SD M SD M SD M SD
A+ 60,628 7.1 S 95 61.2 8.9 6.2 9.8 179.9 24.6
A 142,731 16.6 55.6 9.9 57.1 9.5 56.3 9.8 168.1 25.6
A- 136,853 16.0 52.8 85 54.3 9.4 6215 9.2 159.6 244
B+ 131,830 154 49.2 9.6 50.3 9.5 49.1 8.7 148.7 24.0
B 129,631 15.1 46.7 9.4 474 €3 46.7 8.2 140.8 2882,
B- 58,989 6.9 44.6 9.3 45.2 9.2 44.9 7.9 134.7 22.5
C+ 34,803 41 42.3 9.4 42.9 €2 431 7.6 128.3 22.3
C 19,818 2.3 41.4 9.3 417 8.9 42.4 7.4 125.5 21.8
C- 4,550 0.5 40.4 9.6 40.9 9.0 41.6 7.4 122.9 22.1
D+ 846 0.1 39.4 9.8 40.0 9.1 40.9 7.3 120.3 22.6
D 279 0.0 39.4 10.4 40.0 8.6 41.0 7.3 120.4 22.6
F 40 0.0 41.4 13.56 42.9 13.6 43.1 12.4 127.3 36.9
No response 136,377 15.9 49.9 11.0 50.9 10.9 49.8 10.1 150.6 28.6
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Figure 2. Mean verbal, mathematics, and writing PSAT/NMSQT scores by self-reported high school grade point average
(HSGPA).



increases at the top of the HSGPA range. For example,
students with an HSGPA equivalent to an A+ had a
mean PSAT/NMSQT composite score that was 11.8
points higher than the mean for the students with an
HSGPA equivalent to an A; whereas students with an
HSGPA equivalent to a C- had a mean composite score
that was only 2.6 points higher than the mean for the
students with an HSGPA equivalent to a D+.

An anomaly in the relationship between
PSAT/NMSQT scores and HSGPA was observed at the
extreme bottom of the HSGPA distribution. Average
PSAT/NMSQT scores either stayed the same or decreased
as HSGPA units increased from F to D and from D to
D+. A likely explanation for this anomalous finding is
that mean PSAT/NMSQT scores at the bottom of the
HSGPA distribution are unstable, as they are based on
small numbers of students. For example, 40 students
(0.0 percent) reported an HSGPA equivalent to an F, 279
students (0.0 percent) reported an HSGPA equivalent to
a D, and 846 students (0.1 percent) reported an HSGPA
equivalent to a D+; in comparison, 142,731 students
(16.6 percent) reported an HSGPA equivalent to an A.

The results in Table 7 and Figure 2 suggest that there
is a strong positive relationship between PSAT/NMSQT

scores and HSGPA. That is, students with high HSGPAs
are also likely to have high PSAT/NMSQT scores. The
relationship between HSGPA and PSAT/NMSQT scores
is probably the result of a combination of factors. For
example, students might improve their reasoning skills
by studying hard in high school while at the same time
earning higher grades. Since students in the current
study took the PSAT/NMSQT in their junior year and
completed the SAT Questionnaire 6 to 18 months later,
this effect would have to take hold by the junior year,
which seems reasonable. It is also probably true that
high-ability students might naturally earn higher grades
in courses and higher scores on tests.

Academic Intensity

Table 6 also provides the correlations between PSAT/NMSQT
scores and academic intensity in math and science,
academic intensity in humanities and social science, and
overall academic intensity (math/science + humanities/
social science). The correlations with PSAT/NMSQT
scores (by section and for the composite) were medium
to large for academic intensity in math and science
(r = 45 to .59), medium to large for academic intensity

Table 8

Descriptive Statistics on the PSAT/NMSQT by Academic Intensity

Academic Verbal Mathematics Writing Composite
Intensity n % M | SD M | SD M SD M SD
Academic Intensity: Math and Science

3 93,651 10.9 60.1 9.7 64.3 8.1 59.3 9.9 183.8 23.9
2 126,602 14.8 56.4 9.6 57.8 8.5 54.9 9.6 168.2 24.0
1 200,633 234 51.3 9.5 52.6 8.9 51.0 9.2 154.8 24.0
0 320,112 37.3 46.0 9.7 45.8 9.1 46.4 8.6 138.2 23.9
System Missing 116,377 13.6 48.3 10.0 48.9 9.6 48.3 9.2 145.5 263
Academic Intensity: Humanities and Social Science

3 172,273 201 59.0 9.6 59.3 9.6 58.4 9.8 176.6 263
2 128,516 15.0 53.7 9.5 54.6 9.8 53.3 9.3 161.6 24.9
1 62,830 7.3 52.0 8.9 53.1 9.3 51.8 8.7 166.9 231
0 386,762 451 46.2 9.5 477 9.9 46.5 8.4 140.4 243
System Missing 106,994 12.5 47.3 9.7 48.8 10.0 474 8.8 143.4 24.8
Overall Academic Intensity

6 57,611 6.7 62.5 9.1 65.2 8.0 61.6 9.6 189.3 22.9
5 68,663 8.0 58.7 9.1 60.3 8.4 58.0 9.4 177.0 22.9
4 64,294 7.5 56.2 9.1 57.0 8.5 55.7 9.1 168.8 22.8
3 75,708 8.8 54.0 9.3 54.9 9.2 53.5 9.0 162.3 23.3
2 92,164 10.7 51.2 9.2 52.6 9.2 50.9 8.7 164.7 23.2
1 124,586 14.5 48.7 9.0 50.5 8.9 48.5 8.4 1477 226
0 238,185 27.8 44.3 9.2 447 8.9 44.9 7.9 133.8 22.2
System Missing 136,164 15.9 48.5 10.1 49.6 9.9 48.5 9.2 146.7 266
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Figure 3. Mean verbal, mathematics, and writing
PSAT/NMSQT scores by academic intensity for math and
science and humanities and social science.

in humanities and social science (r = .44 to .52), and
large for overall academic intensity (r = .53 to .61). Table
8 provides the mean verbal, mathematics, writing, and
composite PSAT/NMSQT scores by academic intensity in
math/science and humanities/social science and Figure 3
displays this information graphically. Both Table 8 and
Figure 3 show a strong positive relationship between

Table 9

Regression Analysis Summary for Academic-Intensity
Variables Predicting Composite PSAT/NMSQT Scores

Variable B SEB B
Academic Intensity:

Humanities and Social 7.2 .03 31*
Science

Acade@lc Intensity: Math 107 03 39+
and Science

Note: R* = .38 (N = 721,211, p < .01).
*p < .01.

academic intensity and PSAT/NMSQT scores. This
relationship was also supported by the large multiple
correlation between PSAT/NMSQT composite scores
and the two academic intensity variables (math/science
and humanities/social science), which was .62 (R? =.38).
Regression weights showed that each indicator of academic
intensity provided a unique, nonredundant explanation
of the variance associated with composite PSAT/NMSQT
scores (see Table 9).

Table 10 shows, for each PSAT/NMSQT scoreband,
the percent of students by overall academic intensity
score. The results indicate that at the highest scoreband
(e.g., 70-80), more than 60 percent of the students had an
academic intensity rating of five or six. Conversely, at the
lowest scoreband (e.g., 20-29) more than 85 percent of the
students had an academic intensity rating of zero or one.
This trend was found in every PSAT/NMSQT section.
Table 10 also shows, for each PSAT/NMSQT scoreband,
the percent of students by number of AP courses taken and
by average AP grade. Consistently, across all PSAT/NMSQT
sections, the results indicate that students with high
PSAT/NMSQT scores tend to take more AP courses and
earn higher AP grades.

Figures 4, 5, and 6 show PSAT/NMSQT score
distributions for the verbal, mathematics, and writing
sections, respectively, bylevel of overall academic intensity.
The distributions show that PSAT/NMSQT scores are
negatively skewed (with more frequent scores toward
the top of the scale) for students with higher overall
academic intensity scores. This means that students with
high academic intensity scores tend to also earn high
PSAT/NMSQT scores. The figures also show that students
most often have an academic intensity score of zero.

Limitations

The current study had several limitations. First, most of
the indicators of academic achievement were based on
self-reported information from the SAT Questionnaire.
Self-reported data usually aren’t as accurate as data that
are observed firsthand. Several studies, however, have
supported the accuracy of these responses (Freeberg,
1988; Freeberg et al., 1989).

Second, students commonly omit questions on the
SAT Questionnaire. This means that analyses of different
indicators of academic achievement were based on only those
who responded to the questionnaire; the number of students
who responded to the questionnaire differed by question. In
the current study, the proportion of nonrespondents was 16
percent for HSGPA, 20 percent for years of study within an
academic area, 16 percent for course participation, and 16
percent for overall academic intensity.
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Table 10

Proportion of Students Within PSAT/NMSQT Scoreband by Overall Academic Intensity, AP Participation, and

Average AP Grade

PSAT/NMSQT Percent of Cases by Level of Overall Academic Intensity Percent of Cases by No. of AP Courses Average AP Grade
Scoreband n 0 | 1 | 2 | 3 | 4 | 5 | 6 0 | 1 | 2 | 3 | >4 <3 |3.01—3.99| >4
PSAT/NMSQT Verbal

70-80 35,846 3.0 51 6.4 10.0 | 183 | 236 | 385 | 1256 9.5 114 11.8 | 549 | 133 | 22.6 | 64.0
60-69 139,918 8.4 10.1 11.8 | 144 | 154 | 20.2 | 19.8 | 2b.1 16.1 145 | 128 | 315 | 420 | 26.3 | 31.6
50-59 270,904 | 23.0 | 183 | 1569 | 136 | 11.6 | 10.9 6.9 489 | 189 | 121 8.0 121 | 742 | 129 | 12.8
40-49 280,670 | 455 | 22.0 | 13.0 8.2 5.4 41 1.8 72.8 | 13.9 6.4 3.3 3.6 88.0 41 7.9
30-39 108,170 | 64.2 | 17.7 9.0 45 2.5 1.5 0.6 84.6 9.4 3.4 14 1.3 84.9 2.3 12.8
20-29 21,967 73.6 | 13.2 7.3 35 1.3 0.8 0.3 88.2 7.7 25 0.9 0.7 76.6 2.6 21.8
PSAT/NMSQT Mathematics

70-80 43,362 1.6 4.6 6.6 10.0 | 10.2 | 224 | 446 9.8 9.6 11.0 | 124 | 572 | 19.2 | 245 | 56.2
60-69 163,020 7.6 123 | 130 | 136 | 149 | 203 | 184 | 270 17.2 149 | 123 | 28.6 | 49.0 | 23.3 | 277
50-59 282,695 | 246 | 2056 | 158 | 132 | 114 9.8 47 52.8 | 185 | 114 7.3 10.0 | 76.2 | 11.8 | 13.0
40-49 254,352 | 491 | 21.0 | 127 8.3 5.0 3.1 0.8 74.8 | 1356 5.9 3.0 2.9 87.0 43 8.7
30-39 99,944 70.3 | 145 8.1 4.2 1.8 0.9 0.2 86.7 8.4 2.9 11 0.9 85.8 1.8 12,6
20-29 14,002 79.7 | 10.6 58 2.6 0.8 0.3 01 91.3 6.0 1.7 0.5 0.5 79.8 2.0 18.1
PSAT/NMSQT Writing

70-80 36,005 2.9 5.2 6.5 10.2 | 185 | 241 377 | 12.5 9.9 11.3 | 124 | 539 | 164 | 23.0 | 60.6
60-69 118,765 8.5 9.9 11.8 | 142 | 166 | 20.3 | 198 | 26.2 | 159 | 146 | 128 | 315 | 427 | 265 | 31.8
50-59 254,529 | 22.0 | 1756 154 | 137 | 11.8 11.7 8.0 471 185 | 12.3 8.3 138 | 696 | 149 | 165
40-49 327,954 | 438 | 21.3 | 133 8.7 5.8 47 24 704 | 145 6.9 3.7 45 84.5 6.0 9.6
30-39 116,805 | 64.3 | 179 8.7 45 2.4 1.6 0.6 84.7 9.3 3.3 1.5 1.2 85.8 2.4 11.8
20-29 3,317 76.7 | 13.0 6.2 24 1.2 0.5 0.0 91.0 6.4 1.6 0.8 0.2 83.3 2.3 14.4

Note: Percentages by average AP grade pertain only to those students in this sample who actually took an AP course (n = 370,321).
Percentages by overall academic intensity pertain only to those who provided enough information to determine their overall academic-

intensity score (n = 721,211).

Third, the HSGPA of students within some schools
might have been inflated, which would have produced
noise in the data. Grade inflation refers to an increase in
grades not associated with increases in other academic
areas (e.g., test scores). Camara, Kimmel, Scheuneman,
and Sawtell (2003) reported that “average grades in 2002
have far exceeded average grades reported in 1976 (3.31
versus 3.00), while SAT mathematics scores are only
slightly higher today (516 versus 507) and verbal scores are
lower (506 versus 514)” (p. 44). Grade inflation, if present
in the current sample, would have artificially reduced the
relationships between HSGPA and PSAT/NMSQT scores.

Fourth, correlations between HSGPA, academic
intensity, and PSAT/NMSQT scores were not corrected
for sampling error, range restriction, or predictor/
criterion unreliability. Corrections for the bias
associated with these factors will be addressed in a
future study in which correlations between HSGPA and
PSAT/NMSQT scores will be computed using a meta-
analytic approach. That is, for the full population of
College-Bound Juniors, correlations between HSGPA
and PSAT/NMSQT scores will be computed within

each high school, statistically corrected, weighted by
the number of PSAT/NMSQT takers in the school, and
averaged over all of the schools in the sample. This future
study will be conducted with the 2005 College-Bound
Juniors, which was composed of more than 1.4 million
students from more than 20,000 schools. In addition
to computing HSGPA and PSAT/NMSQT scores for
the total group, this future study will also compute
these correlations by gender, ethnic, and best language
subgroups. These analyses will be conducted to provide
a more accurate estimate of the correlation between
HSGPA and PSAT/NMSQT scores and to evaluate
whether the relationship between these variables differs
between demographic subgroups.

Fifth, a ceiling effect on academic intensity, AP
participation, and average AP grades will be present for
students whose schools offer no or few AP courses. This
ceiling effect will artificially restrict the correlations
between academic intensity and PSAT/NMSQT scores.

Sixth, analyses of the relationships between
PSAT/NMSQT scores and indicators of academic
achievement were limited to only those students who
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Figure 4. PSAT/NMSQT verbal histograms by level of overall academic intensity.
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Figure 5. PSAT/NMSQT mathematics histograms by level of overall academic intensity.
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Figure 6. PSAT/NMSQT writing histograms by level of overall academic intensity.
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took the PSAT/NMSQT as juniors and the SAT as seniors.
These students represent approximately 65 percent of the
2002 College-Bound Seniors. A comparison revealed that
the current sample has slightly higher PSAT/NMSQT
scores than the 2000 College-Bound Juniors, and it is
possible that the current sample is also different from the
population in other meaningful ways. These potential
differences may have affected the results of this study.

Seventh, the relationships reported in the current study
do not necessarily imply that greater academic achievement
in high school causes students to earn higher PSAT/NMSQT
scores. Instead, the current study simply shows that moderate
to strong relationships between indicators of academic
achievement and PSAT/NMSQT scores can be demonstrated
empirically. It is possible that greater high school achievement
causes higher PSAT/NMSQT scores, and it is also possible
that both high school achievement and PSAT/NMSQT scores
are caused by a third variable such as general cognitive
ability. To sort out the cause of the effects observed in this
study, one could examine whether the relationship between
high school achievement and PSAT/NMSQT scores changed
markedly after the variance accounted for by a good measure
of cognitive ability (administered, say, in the eighth grade) was
partialed out. Alas, such data were not available at the time of
this study so the cause of the observed effects is not clear.

Conclusions

The current study showed that moderate to strong
relationships exist between PSAT/NMSQT scores and
several indicators of academic achievement in high school
including: high school grade point average, years of study
within an academic area, rigorous course participation,
academic intensity, and participation/performance in
AP courses. The strongest relationships were observed
between PSAT/NMSQT composite scores and academic
intensity in math/science and humanities/social science
(multiple correlation of .62), self-reported HSGPA
(correlation of .53), and taking more than four years of
study in an academic area or participating in an honors
course (differences in PSAT/NMSQT composite scores
between students who took these courses and those
who did not were as high as 15 points on the 20-to-80
PSAT/NMSQT score scale). The current study supports
the hypothesis that PSAT/NMSQT scores are reflective
of academic achievement in high school, which provides
important validity evidence for the NMSC’s use of the
PSAT/NMSQT.
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Appendix A: Mean Verbal, Mathematics,

Writing, and Composite PSAT/NMSQOT"® Scores

by Intended College Major

Verbal Mathematics Writing Composite

Intended College Major n % M SD M SD M SD M SD

Agriculture and Natural Resources 6,795 0.8 48.3 9.7 48.4 95 48.0 9.1 1448 | 248
Architecture and Environmental Design 12,480 1.5 48.1 101 511 101 48.5 94 147.8 26.3
Arts: Visual and Performing 51,684 6.0 51.0 10.6 | 50.0 | 10.2 51.1 10.0 | 1621 | 275
Biological (Life) Science 37,499 4.4 537 | 106 | 544 | 106 | 531 10.2 | 161.2 | 283
Business and Commerce 87751 10.2 48.3 10.0 50.8 10.3 48.5 9.2 1477 26.2
Communications 31,388 3.7 51.6 9.8 50.1 9.7 51.7 9.6 | 163.2 | 259
Computer and Information Science and Technologies | 41,421 4.8 50.1 114 53.5 11.6 49.4 10.2 | 153.0 | 301
Education 57,834 6.7 475 9.6 47.9 9.5 48.2 8.9 | 143.6 | 247
Engineering and Engineering Technologies 59,938 7.0 521 10.7 56.9 10.7 51.3 101 | 160.3 | 284
Foreign and Classic Languages 4,038 0.5 55.8 11.2 54.0 10.3 56.1 11.0 | 165.8 | 294
General and Interdisciplinary Studies 2,482 0.3 547 11.6 53.5 10.8 54.3 111 1625 | 304
Health Professions and Allied Services 98,098 114 49.0 10.4 50.3 10.7 494 9.6 148.7 27.6
Home Economics 1,970 0.2 45.7 9.7 46.5 | 100 | 46.9 8.6 139.1 | 25.0
Language and Literature 9,917 1.2 59.8 104 54.5 10.0 59.3 106 | 1735 | 279
Library and Archival Science 153 0.0 55.6 11.3 50.0 9.7 54.2 104 | 1598 | 28.2
Mathematics 5,345 0.6 542 | 111 61.7 10.0 | 54.3 | 109 | 170.2 | 29.1
Military Science 2,969 0.3 50.7 10.0 51.4 9.8 49.1 9.2 161.3 | 25.6
Philosophy, Religion, and Theology 4,207 0.5 553 | 10.8 | 54.3 | 104 | 544 | 105 | 163.9 | 284
Physical Science 10,069 1.2 55.8 11.0 57.9 10.9 | 54.8 10.7 | 168.5 | 29.6
Public Affairs and Services 14,5640 1.7 46.1 104 | 46.2 | 10.0 | 46.7 9.2 139.0 | 265
Social Science and History, General 68,719 8.0 52.5 10.8 51.1 10.5 52.0 10.2 1556 | 28.5
Technical and Vocational 4,729 0.6 441 9.6 45.9 9.6 44.6 84 | 134.6 | 24.0
Undecided 45,608 2.3 51.6 111 53.0 | 10.9 BB 106 | 156.1 | 294
No Response 197,741 | 23.1 50.3 10.9 51.6 109 | 50.3 | 10.2 | 162.1 | 28.7
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Appendix B: Number and Percent of
Test-Takers by Years of Study Within an

Academic Area

Years of Study
More No

Academic Area None 12 1 2 3 4 Than 4 Honors Response
Arts and Music 79,028 41,230 181,412 117,223 79,347 114,932 55,055 64,081 189,148

(9.2) 4.8) (21.2) (13.7) (9.3) (13.4) (6.4) (7.5) (22.1)
English 452 252 1,229 9,657 108,853 514,131 52,636 294,047 170,266

(0.2) (0.0) (0.2) (1.1) (12.7) (60.0) (6.1) (34.3) (19.9)
Foreign and Classical 12,039 3,743 23,667 196,928 234,132 159,650 60,219 168,033 166,997
Languages (1.4) (0.4) (2.8) (23.0) (27.3) (18.6) (7.0) (19.6) (19.5)
Math 706 307 1,874 17,408 168,342 | 361,236 149,462 254,918 168,050

0.1) (0.0) 0.2) (2.0) (18.5) (42.1) (17.4) (29.7) (19.6)
Natural Science 3,680 897 10,3156 59,294 266,895 | 285,904 66,804 252,385 173,686

(0.4) (0.1) (1.2) (6.9) (30.0) (33.3) (7.8) (29.4) (20.2)
Social Science and History 1,982 935 7,627 49,664 221,406 314,129 90,820 260,289 170,812

(0.2) 0.1) (0.9 (5.8) (25.8) (36.6) (10.6) (30.4) (19.9)

Note: Percentages are presented in parentheses. The “Honors” column represents the total number (and total percent) of test-takers
who participated in an honors course.
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