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The American education system is competitive but fair — all students who work
h a rd get their proper re w a rds. It works like a meritocracy. Right?

Wrong, says Alberto Rodriguez. A professor of science education in the
D e p a rtment of Curriculum and Instruction at UW–Madison, Rodriguez says the U.S.
education system not only doesn’t provide just rewards, it actually works against equity.
Until the myth of meritocracy is exposed and dealt with, the education system will con-
tinue to reduce the numbers of minority students who make it through high school.

Rodriguez exposes the myth of meritocracy in a recent analysis of student achieve-
ment trends. Studying re p o rts from the National Assessment of Educational Pro g re s s
(NAEP), the National Educational Longitudinal Study (NELS) and other sources, he
focused on students’ socioeconomic status, gender, and ethnic group membership. While
Rodriguez found some recent improvement in achievement and participation by female
students and minority students, he noticed that gaps remain between Anglo-Euro p e a n
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students and students from other ethnic gro u p s .
“These patterns of achievement gaps were congru-
ent over time and across studies,” he says. “They
hold  re g a rdless of ethnicity, gender, or grade
level.”

R o d r i g u e z ’s interest  in minority s tudent
achievement is not merely academic. He had to
deal with the “meritocracy myth” as a student. A
native of Venezuela, Rodriguez attended college in
Canada. As an international student, he not only
received racial taunts, but also got the distinct
impression that some professors thought he could-
n’t succeed.

“It was in college that I discovered for the first
time that the color of my skin was brown, and that
made me an object of hate,” Rodriguez says. “Ironi-
cally, the young guys who were throwing insults at
me thought that I was from Pakistan and were call-

ing me all sorts of racist names. Needless to say, I
didn’t have a clue about what they meant. I never
even heard the word ‘paki’ before. It was much
later that I realized what had happened that day.”

Such personal experiences helped fuel
R o d r i g u e z ’s interest in improving “minority” stu-
dents’ success rates. In previous work, he had stud-
ied changing trends in students’ participation in
national tests and science-related college entrance
examinations, focusing on students’ gender, socio-
economic status (SES), and ethnicity. His re c e n t
work provides a more detailed analysis of academic
performance by gender, within ethnic groups. For
example, instead of providing aggregated score s
for “all” females or for only three “generic” ethnic
g roups, Rodriguez separated student perf o rm a n c e
for males and females for each ethnic group when-
ever data were available.

The “top tenth” varies widely
It is generally known that the mean scores on the
ACT science reasoning section for minority stu-
dents have ranked below the national mean.
Rodriguez conducted a more fine-grained analysis,
pulling out the scores of the top students fro m
each ethnic group to take a closer look. On the
1995 mathematics portion of the SAT, for example,
the top 10 percent of females
© among Asian-Americans averaged 130 points

above the national mean
© among Native Americans averaged 56 points

above the national mean
© among Mexican-Americans averaged 17 points

above the national mean
© among Puerto Ricans averaged 6 points above

the national mean
© among African-Americans averaged 14 points

below the national mean.
“One would expect that many of the social and
institutional factors that affect minority students’
performance do not have the same effect on those
college bound students who scored at the top ten
p e rcent for their ethnic group,” Rodriguez says.
“And according to the meritocracy myth, these
students’ hard work should have paid off. How far
does working hard get minority students interested
in pursuing a college career? Who would meet the
cut of top colleges and universities?”

When Rodriguez studied student success in
Advanced Placement (AP) examinations he discov-
ered that only four percent of those students who
successfully complete AP in the sciences are of
Latino, African-American, and Native American
ethnic backgrounds. But when combined, these
ethnic  groups represent over one-third of the U.S.
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From the Director

More keys to systemic reform
WCER’s National Institute for Science Educa-
tion continues to address some of the most
important areas for improving science, mathe-
matics, engineering, and technology (SMET)
education. This issue of Highlights f e a t u re s
recent NISE findings in the areas of systemic
reform, professional development, and college
level SMET education.

Ideally, the education system recognizes and rewards all students
who apply themselves. But in some cases the education system fails to
p rovide just re w a rds and actually works against equity. NISE
re s e a rcher Alberto Rodriguez found persistent gaps in achievement
across ethnicity and gender, even among those students scoring in the
top 10 percent on a national test. On the positive side, he found some
recent improvement in achievement and participation by female stu-
dents and minority students.

WCER researchers Allan Odden and William Clune find that cur-
rent district-oriented school finance systems have several short c o m-
ings. Odden and Clune argue in this issue that new finance systems
should align with other initiatives of standards- and school-based edu-
cation reforms.

Finally, student investigator Caroline Racine has worked with pro-
fessors Thomas Kratochwill and Hugh Johnston to design an observa-
tion system and rating scale for obsessive-compulsive disorder (OCD)
in children. OCD commonly leads to poor peer relations, a higher
absenteeism rate, and a decline in scholastic aptitude and overall
school functioning.

For more information about WCER research visit our Web site at
http://www.wcer.wisc.edu.

Andy Porter

continued on page 5



Obsessive-compulsive disorder (OCD) was
once thought to be rare in children and
adolescents. But it’s now believed to affect

about 2 percent of the population—that’s 20 to 40
times more common than previously re p o rted. In
fact, this percentage may be an undere s t i m a t i o n ,
given the secrecy of this disorder.

Obsessions can be described as “persistent
ideas, thoughts, impulses, or images that are expe-
rienced as intrusive and inappropriate and that
cause marked anxiety or distress.” Some typical
childhood obsessions are fear of contamination,
fear of something happening to themselves or
loved ones, and need for exactness.

Compulsions can be defined as “re p e t i t i v e
behaviors (e.g., hand washing, ordering, checking)
or mental acts (e.g., praying, counting, re p e a t i n g
words silently), the goal of which is to prevent or
reduce anxiety or distress, not to provide pleasure
or gratification.”

Because approximately one-third to one-half of
adults with OCD re p o rt that their OCD symp-
toms developed in childhood or adolescence, early
identification is important. Students with OCD
commonly experience
© poor peer relations
© a higher absenteeism rate
© a decline in scholastic aptitude and overall

school functioning, and
© an increase in drug and alcohol abuse.
Some students with OCD are placed in special
education due to their inability to function in a
regular classroom.

“OCD manifests itself diff e rently in each per-
son,” explains WCER graduate student investigator
Caroline Racine. “When we monitor children and
o ffer treatment it’s important that we accurately
reflect all the observable OCD behaviors at the
beginning and during treatment.”

Working with UW–Madison Pro f e s s o r s
Thomas R. Kratochwill and Hugh Johnston,
Racine designed a monitoring tool to be sensitive
to the individual student’s behavior and to be used
in school by teachers and school psychologists.
The tool consists of two measures: an OCD direct
observation system and an OCD rating scale.

Monitoring at the school site is crucial because
children remain there for a large majority of their
d a y, says Racine. Before the advent of managed
c a re, behavior change data for students being
t reated for OCD were most commonly collected
by inpatient hospital staff. But this is an unrealistic

option now, Racine explains, considering the
changes in today’s health care system.

P a rticipating in the study were graduate stu-
dents and experts in the field of OCD. They
watched two videotapes of trained actors who
played the roles of a teacher and students. (The
use of trained actors is common in research in the

medical field.) The “students” exhibited behaviors
commonly associated with OCD, including re a s-
surance seeking, repeating, and need for symmetry
and exactness. Videotape #1 represented the base-
line phase and videotape #2 represented the treat-
ment phase. The actors’ behaviors were scripted to
reflect change from baseline to treatment. The
graduate students and the OCD experts viewing
the videotapes were asked to record their observa-
tions and to try to distinguish between those
o b s e rved behaviors that indicated the likely pre s-
ence of OCD and those that did not.

“ I t ’s important to determine why and how
t reatments diff e r, how treatment affects the indi-
vidual, and how treatment can be tailored to the
individual,” Racine says. “We believe that this
study provides a prototypical template for devel-
oping reliable and valid outcome assessment mea-
s u res to be used with any childhood disord e r
where behavior is manifested outwardly”—depres-
sion, selective mutism, and attention deficit disor-
der, for example.

Racine developed the new OCD observ a t i o n
and rating scale because existing assessment
devices were not indicating which behaviors were
i m p roving. Previous instruments were downward
extensions of adult scales and lacked reliability and
validity. Racine’s new scale provides a way to mea-
s u re childre n ’s behavioral symptoms and should
help professionals determine treatment effects.

3

Identifying OCD more accurately

continued on page 8

Direct observation allows the
observer to objectively quantify

the specific dimension of 
behavior (frequency, duration,

latency, etc.) of interest.



As i t enters its fourth year of re s e a rc h ,
WCER’s National Institute for Science Edu-
cation continues to develop insights into

i m p roving science, mathematics, engineering, and
technology (SMET) education.

As some lines of work have been brought to a
close, new lines of work have begun. This year
NISE will add a study of how to strengthen teacher
education in colleges and universities. Work in
each area enhances work in the others, as NISE
re s e a rch teams focus on their interconnections. A
s t rong commitment to dissemination ensures that
their re s e a rch comes to the attention of the
National Science Foundation (NISE’s funding
agency), professional organizations, practitioners,
and other researchers.

Here are highlights of the past year’s research:
The NISE is producing a much needed theory

of successful systemic re f o rm . Two books are in
process. One captures progress made and one pro-
vides new developments in evaluation strategies for
systemic re f o rm. The NISE has re c o n c e p t u a l i z e d
the concept of alignment, which is the cornerstone
of systemic re f o rm. Some 300 experts in SMET
systemic re f o rm convened at the second annual
NISE Forum, the work of which went well beyond
sharing experiences. The participants generated
new insights into how systemic reform can be suc-
cessful and made recommendations for where
future efforts should be placed.

In the area of p rofessional development, t h e
NISE produced Designing Professional Development for
Teachers of Science and Mathematics, published in late
1997 by Corwin Press. Alre a d y, the book is the
third most heavily sold item by Corwin. A synop-
sis of the book has been completed by the Eisen-
hower Clearinghouse and is being widely circ u-
lated by the U.S. Department of Education. Soon,
a book on case studies that illustrate the design
framework in the Corwin Press book will be avail-
able. The Professional Development Team’s analy-
ses of the disconnect between preservice and inser-
vice education of SMET teachers will soon be
available in a series of monographs.

N I S E ’s College Level One Team completed a
meta-analysis of small-group cooperative learn i n g
in college-level SMET and found one-half stan-
d a rd deviation effect size. This large and ro b u s t
e ffect of small-group learning in college-level
SMET education has captured the imagination and
enthusiasm of science faculty and administrators
a c ross the country. At  the Te a m ’s Web si te
( h t t p : / / w w w. w c e r. w i s c . e d u / N I S E / C L 1 ) practitioners can
l e a rn more about small-group learning and see
good examples for their discipline. The Team is
expanding its work to include identifying and pro-
moting effective assessment practices in college-
level SMET. NISE’s Year 3 Forum brought together
practitioners and re s e a rchers to share ideas and
insights on effective assessment practices. This
effort launches the work for Years 4 and 5.

N I S E ’s commitment to communication and
dissemination has been equally productive. The
award-winning Web site, The Why Files (http://why-
f i l e s . n e w s . w i s c . e d u), p romotes understanding of the
science behind the news. On July 1 the cost of
p roducing The Why Files was picked up by the
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NISE enters fourth year, adds new projects

Small-group learning has been found to boost college students’ achievement.



UW–Madison Graduate School. NISE has con-
ducted ground-breaking research on how the Web
can be used to support scientific literacy, by using
The Why Files as a key site for its research.

Increasingly, the NISE is called upon by others
for advice about how to conduct conferences and
workshops that will enjoy the same success as
NISE’s three successful Forums. In Year 2, the NISE
initiated the concept of collaborating org a n i z a-
tions. Collaborating organizations are professional
associations with which NISE has developed a spe-
cial relationship. This idea has continued to grow
and expand. NISE collaborating org a n i z a t i o n s
have helped to give visibility to and disseminate
NISE work, such as the professional development
book and the meta-analysis on small-group learn-
ing in SMET higher education.

The NISE sponsored a major NSF-support e d
c o n f e rence on graduate education in SMET in
June. In support of this conference a Web site was
created to disseminate effective practices in SMET
graduate education. With separate funding NISE
has taken responsibility for coordinating the edu-
cation initiatives for the two NSF superc o m p u t e r
p rojects and for evaluating key education initia-
tives in these projects. Finally, the NISE has cre-
ated four publication series: research monographs,
occasional papers, workshop re p o rts, and briefs.

Together with the NISE Web site, these outlets
s e rve as a prepublication mechanism for making
NISE work accessible to a broad audience.

For more information visit the NISE web site 
at h t t p : / / w w w. w c e r. w i s c . e d u / N I S E, or write n i s e i n f o
@ m a i l . s o e m a d i s o n . w i s c . e d u, or call (608) 263–9250.
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population. In Wisconsin, not a single African-
American female took and passed any of the sci-
ence AP exams in 1995. Rodriguez asks:
© Why is the re p resentation of these ethnic

groups so low?
© Why do 20 percent more African-American

females than African-American males success-
fully complete AP science exams nationally?

© How do successful minority students navigate
through the social and institutional obstacles to
completing a postsecondary education?

© Whose interests are being served by these tests?

The new majority culture
So how are these findings important for educators?
It happens that students most likely to suffer from
the “meritocracy myth” belong to the fastest grow-
ing ethnic groups in the country. Population
growth projections estimate that Latinos and Lati-
nas will constitute the largest ethnic minority

group in the U.S. by the year 2010. While a small
p e rcentage of these minority students part i c i p a t e
in college entrance exams and AP programs, affir-
mative action programs are being attacked in
places like the University of California.

“Those of us who call for systemic reform must
m o re forcefully bring these issues of equity for-
w a rd,” Rodriguez says. “Intervention pro g r a m s ,
more socially relevant curricula, and better profes-
sional development programs for teachers are all
needed. Education re f o rm eff o rts must re c o g n i z e
the challenges to teaching and learning that social
inequalities create in our schools.”

Until then the myth of meritocracy will con-
tinue to haunt the growing population of “minor-
ity” students struggling to make it through high
school and beyond.

For more information contact Rodriguez at  
albertor@mail.soemadison.wisc.edu or (608) 263–4636.
[Adapted from an article forthcoming in a special
issue of the Journal of Women and Minorities in Science
and Engineering.]

Effective assessment
practices in college-level
education are being
identified.

“Meritocracy”
continued from page 2

Personal experiences
helped fuel
Rodriguez’s interest
in improving minority
students’ success
rates.
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Let’s renovate our school finance systems

For most of this century education funding has
been channeled to school districts. But since
the 1980s, education re f o rm has created a

variety of new policy initiatives that require states
to consider how to finance school sites ( e . g . ,
school-based management, school-level account-
ability, and charter schools). As states address this
new task, they realize that their current district-
based finance structures require significant modifi-
cation, if not a complete overhaul, to produce a
system that fairly and adequately responds to fiscal
and curricular goals of the future.

UW–Madison Professors William Clune, Law,
and Allan Odden, Education, say new finance sys-
tems should align with other initiatives of stan-
d a rds and school education re f o rms. Based at
WCER’s Consortium for Policy Research in Educa-
tion (CPRE), Odden says, “With the right kind of
change, finance systems and structures could help
the education system improve the productivity of
the educational dollar. Many more students could
be taught to high standards.”

Current systems don’t cut it
C u rrent district-oriented school finance systems
seem inadequate for fiscal and curricular goals,
Clune says. First, recent court decrees have
required much higher levels of equitable expendi-
t u res per pupil across school districts within a
state. (Clune and Odden refer to this goal as “hori-
zontal equity.”) Clune and Odden notice that the
balance may be tipping toward a standard that
looks at expenditures and away from the standards
of the 1970s that just required equal access to the
local property tax base.

For example, Texas court decisions in 1989 and
1995 called for eliminating the wealth advantages
of the top 50 districts and ordered the funding of
the bottom 50 districts brought up to at least the
state average.

Second, courts and legislatures are moving
beyond the goal of equity toward the goal of ade-
q u a c y, meaning a funding level sufficient to sup-
p o rt higher student achievement. Adequacy

A “foundation plan” for education funding should allow all school districts to finance a school created to teach all
students to high performance standards.
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re q u i res a certain base funding as well as adjust-
ments for price and special needs of pupils and
schools.

T h i rd, school finance formulas are discon-
nected from movements within education policy
that seek to encourage higher levels of student
achievement. District-based funding formulas can
and should encourage school-site management,
performance awards, and performance-based com-
pensation for teachers. “These all are import a n t
elements for high performance organizations,” says
Odden.

Set specific fiscal equity targets
There is disarray in the current system of deliver-
ing state aid to school sites. “Despite constant tin-
kering by legislatures and courts, fiscal equity
across districts has improved but not all that much
for several decades,” Clune says. “The court s ’
i n c reased emphasis on strict horizontal equity in
school finance litigation re i n f o rces the need for
some solution.” To correct the problem of unstable
and inadequate minimum funding, Odden and
Clune recommend that courts and legislature s
design specific fiscal targets for equitable educa-
tion. For example, a state’s plan could guarantee
spending at the higher of the state or national
median expenditure per pupil.

This plan, called a foundation plan, should be
s u fficient to eliminate all “savage inequalities” in
the nation’s public schools. It also should allow all
districts to finance some version of a school cre-
ated to teach all students to high perf o rm a n c e
standards. An additional element is then required:
that minimum spending levels must be stabilized
and protected from erosion in subsequent years by
annual inflation adjustments.

Above the foundation level of an adequate edu-
cation for the average student across the state, a
substantial amount of compensatory aid is needed
to meet the special educational needs of poor chil-
d ren, especially those attending high-povert y
schools. “Poor children are by far the largest iden-
tifiable group whose educational outcomes fall
below state-defined minimums for an adequate
education,” Clune says. “And high-poverty schools
face overwhelming problems in meeting so many
special needs.” A categorical grant of appro x i-
mately $1,000 per pupil (including federal aid) is a
reasonable estimate of the extra instructional costs
involved in bringing scores up to state minimums,
Odden says, assuming an effective and well-man-
aged educational intervention.

Redesigning school finance toward school-
based budgeting should also help to increase pro-

d u c t i v i t y. Almost all of the big decisions about
how to increase student perf o rmance should be
made at the school level. “Education research and
experience from outside education strongly suggest
that the unit with primary responsibility for meet-
ing performance goals (i.e., the school) also should
have budgetary flexibility,” says Odden. “The
g rowth of choice schools and charter schools
emphasizes the need for school-based budgeting.”

Such a shift toward school-based budgeting
suggests four additional changes in school finance:
1. Budgeting 80% or more of a district’s operating
budget, in a lump sum, to school sites
2. Setting aside a modest amount, say 2 to 4 per-
cent, of the total educational budget for pro f e s-
sional development of teaching skills in a coherent,
powerful, accelerated curriculum
3. Changing teacher compensation from experi-
ence and education units to direct measures of
knowledge and skills, and
4. Setting aside another small amount, say 1 to 2
p e rcent, of a dist rict ’s budget for re w a rd i n g
improved student achievement.

States should move to this new finance agenda
as quickly as possible, Odden says.

For more information, contact Odden at
odden@macc.wisc.edu or (608) 263–4260, or Clune at
clune@facstaff.wisc.edu or (608) 263–4348.

Compensatory aid is needed to meet the special educational needs of children
in high-poverty schools.



The study focused on the concept of
accuracy in treatment monitoring. “Not
only was it important to establish accu-
racy from a theoretical standpoint, but
also from a practical standpoint,” Racine
says. Accuracy means the instru m e n t ’s
ability to reflect “true behavior” as defined
by the performance standard.

Racine’s OCD direct observation scale
p roved sensitive to change in the
expected direction for the target behav-
iors of OCD, although varying degrees of
sensitivity were demonstrated between
e x p e rts  and graduate students.

The re s e a rch demonstrates that the
relationship between direct observ a t i o n s
and ratings in the assessment of observ-
able compulsions can be high when con-
ditions are optimal. For more information
contact Carol ine Racine c n r a c i n e @
students.wisc.edu or (608) 238–8309.
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OCD
continued from page 3

A rating scale is an instru-
ment designed to quantify

a person’s subjective
global impressions or 

retrospective observations
of the presence or absence

of a child’s behavior.


