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INTRODUCTION

This report will describe how a middle school brought about a change in its mathematics
program that has been widely advocated but rarely achieved – to increase the proportion
of its students who master a significant amount of algebra in Grade 8.  During the 80s,
studying algebra served the “gatekeeper” role of sorting out students who moved into
college preparatory mathematics courses from those who did not.  During the 90s,
researchers noted the importance of algebra to college preparation (e.g. US. Dept of
Education White Paper, 1997), and states also began to establish high school graduation
tests that included beginning algebra.

Now, most states require mastery of beginning algebra for a high school diploma, but
African American, Latino and American Indian students graduate at a rate from 20-30%
lower than white and Asian students (Olson 2006, special report on high schools by
Education Week of 6/22/06, funded by the Gates Foundation).  More than one third of the
students who are lost from the high school pipeline are lost between 9th and 10th grade.
Although we have not found a study that directly correlates failure in Grade 9 Algebra to
failure to graduate, research shows that students who do not pass Algebra I in Grade 9 are
more likely to be retained in grade, which in turn is the strongest predictor of failing to
graduate (Campbell, Jolly, Hoey & Perlman, 2002).

The middle school described in this paper initiated a program to introduce students to
algebra and to prepare them to master it earlier than usual, not on the basis of state or
district mandates, but from a grassroots education initiative called the Algebra Project.
                                                  
1  This data collection and analysis from 2002-2004 and preparation of this report were supported by a
research grant from the AERA/IES grants program.  Earlier data collection and analysis for this
longitudinal study were supported by the MacAurthur Foundation, by NSF grant no. 0087664 to Davis and
West, and by a grant from the Open Society Institute to the Algebra Project. We are grateful to these
foundations for their support.  We would also like to think Dr. Ritu Khanna and Donna Trousdale of the
Dept. of Research, Planning & Accountability of San Francisco Unified School District for preparing data
sets tracking students into high school, and for meeting with us about this project.  The opinions in this
paper are those of the authors and do not reflect views of the supporting foundations.
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The Algebra Project was founded in the mid 1980s by Harlem-raised Robert Moses, who
had been a doctoral student in Philosophy at Harvard University and was teaching at an
elite New York private school when the civil rights movement surged forward in the
early 60s.  He left these settings to assist in the registration to vote of black sharecroppers
in the south.  After working in communities in Mississippi for several years, and serving
as the Field Secretary for SNCC, he went on to live in Tanzania, teach mathematics and
begin a family.  Later on, back in this country, as his own children entered middle school
in Cambridge, MA, he saw the need to organize to improve mathematics education here,
especially for African American students who were not being prepared to excel in
mathematics.

Moses worked with some other Cambridge parents and several teachers to develop pre-
algebra materials that would assist students to move from arithmetic to algebraic
thinking, and to raise awareness of the importance of mastering algebra for minority
students in particular (for more detail on the development of the project, see Moses and
Cobb, 2001).  What started as a parent and teacher initiative eventually became a
nationwide project.  By the late 90s, the project had formalized its pre-algebra
instructional materials and a program for teacher enhancement and support, and had
developed community and youth initiatives.  The project was evaluated by an expert
panel in 1994, and has since received three NSF grants.  The expert panel evaluated the
project’s middle school work in the Mississippi Delta and Jackson, concluding that the
project provided an effective middle school “curricular intervention,” and that:
“Although in place for only two years, we observed positive outcomes in teaching, in
students’ attitudes and engagement around mathematical ideas, in community
involvement, and in movement toward systemic reform” (Cazden et al., 1995).

The Algebra Project is perhaps the most comprehensive and multifaceted of NSF-funded
education projects, since it includes community and youth development in addition to the
usual components of classroom materials and teacher development.  This multifaceted
approach stems from the need seen by Moses and colleagues to target the whole
community, not just the classroom and classroom teacher, in order to create the systemic
changes that are needed to raise the floor of mathematics literacy.

In approaching the task of improving education for a community, Moses called upon the
lessons he learned from grassroots organizers in the south, as he worked there in the 60s
for Voter Registration, and as SNCC field secretary (Moses and Cobb, 2001).  The
development of a community required skillful facilitation of discussions among the key
parties in a situation, to enable them to consider the situation and to come up with
solutions.  Some of the fundamentals of the organizing work, as expressed by Moses,
include:

• consensus as a starting place for action
• meetings as an organizing tool;
• “crawl space” and strategies to move in this crawl space.
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Another distinguishing feature of the project is an explicit learning theory, used in all of
its learning environments, called the “five step curricular process.” Developed mainly by
Moses, he attributes the core features to two sources: (1) ideas about the relationship
between experience and learning that go back to Dewey, Piaget and Lewin, falling into a
category of learning theory that has been called “experiential learning”; and (2) the
assertions of philosopher W.V.O.Quine (Moses’ advisor in the Harvard Dept. of
Philosophy) that elementary arithmetic, logic and set theory are based in “regimentation”
of ordinary discourse.  In the classroom, for example, students experience an event as a
whole class (such as a trip), and then represent it in their own pictures and essays.
Statements are then presented in “people talk” (every day language), that are next
transformed into statements in “feature talk”, a form of language that can be
“mathematized,” that is, that will lend itself to an understanding of conventional
mathematics concepts and representations such as abstract symbolic representations.  An
example of the difference is as follows: in “people talk” we say, “Robert is taller than
Marcus,” which can be stated in “feature talk” as: the height of Robert is greater than the
height of Marcus.”  The latter statement lends itself to the conventional abstract
mathematical representation.

During the late 80s, sites around the country began to hear about the project and
requested training. Sites were started in Chicago, Atlanta, Milwaukee, Baltimore,
Louisville, Oakland and San Francisco.  As demand for the project increased, the need
for trainers of Algebra Project teachers became urgent.  Moses asked Harvard-trained
psychologist Jim Burruss to develop a program that would capture the needed
competencies.  Burruss began by observing Moses, and added those observations to his
ongoing study of the competencies of other “helping professions.” The result was the
delineation of a set of three key competencies for Algebra Project teacher trainers, called
accurate empathy; cultural sensitivity, and cognitive flexibility.  Burruss developed
reliable observation scales for these competencies and an apprentice-type process to
produce and certify trainers at three levels of expertise (the Algebra Project Training of
Trainers program, or TOT).  By 2000, the program had produced over 50 trainers.  Many
worked within the project and then went on to positions of leadership in education.
Several received advanced degrees and became university faculty.  At the same time,
some university faculty who wanted to work in the project entered the TOT training and
became certified as Trainers.  From 1998-2001, with funding from the Open Society
Institute, this group re-examined the model and added to it, based on videotapes of the
classroom teaching of teachers nominated by project members as “expert.”  The result
was a larger set of competencies called the “Algebra Project Model of Excellence for
Teachers and Trainers.”

In this report, we will describe how the initiative began and was sustained at the Dr.
Martin Luther King Academic Middle School in San Francisco, and discuss emerging
issues in school improvement and accountability, student assessment, and mathematics
reform.  This school is today still the only middle school that has implemented a full
course of Algebra for all Grade 8 students.  The case demonstrates how a school can
achieve a significant reform with local leadership.
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The case raises several important issues for program development and evaluation
(formative and summative):  What information on student achievement helps leaders
know that their initiative is working, or helps them to adjust and revise it? What is the
relationship between short term and long-term student achievement?  How can schools
manage to pursue their goal when it conflicts with additional local pressures and
mandates?   What kind of teacher relationships and leadership are important to sustaining
an initiative?

This case presented a good opportunity for studying reform for several reasons:

(1) The initiative was intended to affect student outcomes, and there was preliminary
evidence of impact on student outcomes. This evidence justified looking closely at the
case.

(2) Rich contextual data were available.  This was a school that we have been able to
follow closely over a numbers of years, with weeklong visits (classroom observations and
interviews with teachers and administrators).  We developed good relationships with the
teachers and principal, and we knew them in the context of national meetings and
trainings, in addition to the visits to the school. We were confident in the quality of our
qualitative and quantitative data – which it was detailed enough and authentic enough to
allow drawing conclusions that would be meaningful and applicable to practice.   We also
had in depth knowledge of the reform initiative from national meetings, visits to other
sites, and observations of teacher workshops and institutes.

(3) There were good naturally occurring “controls” in place that would facilitate
interpretation of results.  The school had stable leadership and a stable core of teachers
over a long period.

Although the case initially presented itself due to factors of “convenience,” it is an ideal
opportunity to study mathematics reform in a way that can illuminate the issues more
generally for schools with similar characteristics.

We visited this school from 1992 on, beginning with Davis’ evaluations of the Oakland
and San Francisco sites of the Algebra Project.  Davis and West both visited about yearly
from 1998 through 2004.  In addition, they conducted an intensive ethnographic study of
the school during 2000-01, visiting for one week about every six weeks throughout the
year.  The early work was funded by grants from the MacArthur Foundation, the NSF,
and the Open Society Institute, and the data collection and analysis for this paper were
funded by a grant from the AERA/IES Grants Program.



Final report to AERA/IES grants program
Page 5

August 31, 2006

RESULTS

History of the School

This Grade 6-8 school of about 500-550 students per year is located in the Bayview/Hunter’s
Point area of San Francisco.  It was renovated and re-founded in 1985 as the Dr. Martin Luther
King Jr. Academic Middle School in response to a Consent Decree desegregation order, and
mandated to address the needs of African-American and Latino students scoring below 25th
percentile on norm-referenced tests.  The Decree mandated that no one ethnicity could exceed
40% of students, and the school has had a diverse student population including African
American, Latino/a, Asian, Filipino and Samoan students.

Although students from any part of San Francisco can apply to the school, most students live
within walking distance.  The neighborhood, which was originally diverse, became
predominantly African American in the 1970s when the Navy yard closed.  During this study,
the demographics were changing again.  The percentage of African American students at the
school decreased, and the percentage of Asian students rose, as well as the percentage of English
Language Learners (ELL). From 1995 through 2002, the percentage ELL was between 8% and
18%, and from 2003 on it was 20-27%.2  Students’ languages included Spanish (about one third
of the ELL students), as well as Cantonese, Mandarin, Filipino, Khmer and Vietnamese.
Throughout the study period, the school served a large number of students identified for Special
Education, usually about 15-20% of the student body. During the period 1990-2000, from 50-
60% of students qualified for free or reduced-cost lunch, and since 2000, that percentage has
risen to 61-68%.

The school staff has included a large percentage of African-American teachers.  Since 1990 there
has always been at least one African-American math teacher out of the two or three at each grade
level.  Long-time Principal James Taylor is an African American from the neighborhood who
graduated from the prestigious Lowell High School in San Francisco and is well known and
respected in the school’s community.

In the period of our ethnographic study (2000-02), the school was in high demand
(students applied through a lottery) and had low student turnover.  It was the school’s
policy not to admit new students into Grade 8, and there were only 7-8 new students in
Grade 7 each year (out of about 170).

History of the Mathematics Initiative at the School

The school’s first connection with the Algebra Project occurred in 1991, when two
teachers were trained in the Algebra Project as part of a district initiative involving
several mathematics programs.  Bob Moses conducted a summer institute introducing
teachers to the project’s pre-algebra materials and pedagogy.  Author Marian Currell,
who was then teaching at James Lick Middle School, also attended that training.  The
                                                  
2 Author Currell notes that the data can be inaccurate because parents often refuse to have their children
classified.
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institute involved teachers in using the instructional materials in a way similar to what
was intended for students.  Teachers took a trip that they later represented in their own
words and pictures, and then represented in more structured language and symbols.
Although we did not observe this workshop, we know from our observations of many of
these workshops that teachers become intensely involved in discussing the
representations and their meanings.

That fall, those two teachers, Luetta Reddix and Arva Robinson, began to implement the
instructional materials along with their regular instruction in Grades 6 and 7 respectively.
Meantime, Marian Currell was also experimenting herself with those materials.  At one
point, she was asked to teach a Grade 8 class, and she became convinced that an ordinary
class of students could learn algebra to a degree that would significantly improve their
chances in high school.

In summer 1993, Currell attended the Algebra Project’s institute for the development of
teacher “trainers.”  That component of the Algebra Project was dedicated to identifying
those social facilitation skills needed to produce individuals who could develop and
support Algebra Project teachers.  The need for what were called (at that time) teacher
“trainers” became clear in the late 1980s as more and more sites became interested.
Moses called upon James Burrus, a Harvard-trained clinical psychologist who worked at
a consulting group that developed trainers for corporate settings, and who was interested
in the competencies needed in “helping professions.”  This consulting group was founded
by students of David McClelland at Harvard University who developed methods of
identifying, measuring, and developing “achievement motivation” and other “motives”
(see, for example, Spencer & Spencer, 1993).

Burruss began by observing Moses working with teachers, and added those observations
into his body of research on the competencies of people in the “helping professions.”
The result was a scheme including three major competencies, and scales on which an
individual’s proficiency could be rated from observations of them at practice. The
competencies were called Cultural Sensitivity, Accurate Empathy, and Cognitive
Flexibility.

They are described at length in the training manual.  For example:  Cultural Sensitivity,
which could be assessed by trained observers on a 10-point scale, was described as
follows:

Cultural Sensitivity is the ability to appreciate and respect the norms of another
person or culture even though you do not agree with them.  This competency is
especially necessary in the teaching and helping professions because the very
nature of your task is to challenge conventional ways of thinking and behaving.
Effective teachers challenge a person to change their behavior or to explore new
ways of looking at their world.  They are effective at doing this because they
continue to respect the value of the current norms for that person.  (10-point scale
for behavioral assessment)
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Etiology:  Where does it come from?

Cultural Sensitivity seems to develop from a combination of (1) exposure to
people of different cultures and (2) social education that encourages you to
respect and appreciate the basis for those differences.  This is particularly true
when the individual is going through a stage of establishing their own identity.
This tends to begin around ages 3-5, but is repeated at various levels of intensity
throughout our adult lives.

Obstacles:  One of the biggest obstacles to cultural sensitivity is social education
that places a positive or negative value on differences between people.  Such
instruction early in life leaves us inclined to be evaluative of differences rather
than appreciating them.

Development Implications:  Cultural sensitivity can be developed be exposure to
others in a non-evaluative environment.  Candid discussion of your mutual
perceptions can help to develop greater appreciation for the value of differences.
(Algebra Project training manual, version of 9/11/94).

In order to become a “trainer,” the candidate was observed and rated.  With additional
experience and if they passed further observational assessments, a candidate could
progress to become certified as “associate” or “full” trainer.  More than 50 Algebra
Project “trainers” were produced in this program up to 2000.  Trainers facilitated all
teacher institutes and workshops, and provided ongoing classroom support, and also
facilitated all project meetings and community meetings.

Currell was at that time also serving as a district staff developer through a program out of
UC Berkeley designed to prepare students for Algebra in Grade 9 (ACCESS).  This role
enabled her to visit the King School often, where the principal was strongly interested in
the idea of introducing all students to algebra.

In 1994, with strong support from the principal, Currell (who had become certified as an
Associate Trainer) offered a summer workshop to all interested mathematics teachers in
Oakland and at King, including paraprofessionals.  At King, all but one Grade 7 teacher
participated, and the two teachers originally introduced in 1991 also participated. Another
Grade 8 teacher had already been trained in an Algebra Project institute in Los Angeles.
Later, an additional Grade 8 teacher participated in a New York institute.  In this way,
Algebra Project teachers were present at every grade level from 1992 through 2000.

We know from studying other sites that, while the project instructional materials and
pedagogy provide a very useful tool for changing one’s teaching (West & Conner, 1995),
summer training alone is NOT enough to bring about major changes in a school.  At
King, the changes resulted from leadership among the teachers and administration that
coalesced into significant actions to change the instructional program.
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In 1994-95, during her visits as a staff developer, Currell questioned the principal and
teachers, why teach the Algebra Project in Grade 6 and 7, and then arithmetic in Grade 8?
With strong support from the principal, the teachers began to think about the possible
articulation of the curriculum across grades for a course in Algebra I in Grade 8 based on
the same text used by the local high schools (College Preparatory Mathematics Algebra I,
developed at UC/Davis).

Beginning in 1995-96, and up to the present, Algebra I was the course offered to all 8th

graders, and no other course was offered.  “Regular math” was discontinued.  In addition,
extra time for math instruction was scheduled in afterschool and elective periods.

In 1996-97, Currell was hired at King School as one of the two Grade 6 teachers.  In
1997, with additional support from the Algebra Project, groups of students attended
national Algebra Project meetings and presented to the local community.  We observed
several national meetings and student-led Math Explosion events at the school.  Parent
groups were formed among the African American, Latino, and Filipino parents, who
discussed how to provide additional academic support for their students.  We attended
several parent meetings.

Currell, Principal Taylor, and teachers Reddix and Robinson formed a core group who
also participated in several national Algebra Project meetings and professional
development institutes, which focused on topics such as developing a national network to
serve Algebra Project teachers; additional resources for teachers such as curriculum
alignment guides and extension activities; classroom dilemma “cases” for use in
professional development with teachers; and site and community development.

Beginning in 1998, the school started collecting data on their graduates’ success in high
school math courses. King graduates were attending many different high schools (of the
17 in San Francisco) and were enrolling in a variety of Grade 9 courses.  The district
research department was helpful in carrying out specific analyses that showed that the
King graduates of 1996 and 1997 were indeed enrolling in higher level math courses at
higher rates than peers from other middle schools, and were not found in the lowest level
courses (see detail below).

In the late 90s, the state issued new mathematics standards, began using an end of course
test of Algebra I that was distinct from regular Grade 8 mathematics, and began using a
whole school accountability index, the Academic Performance Index (API).  Some high
schools also began using placement tests at the beginning of Grade 9.  At some high
schools, only students who had completed a full course of Algebra were encouraged to
take the placement test.  Since King students were not experiencing a full year’s course,
some students were studying again the same chapters they used in Grade 8.  In 2000, a
group of King teachers met with the faculty of the two most popular high schools to learn
more about their mathematics courses and placement practices.

The response of the teachers to the new state standards, testing programs and local
placement practices was to re-double their efforts to follow the state standards, and to
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revamp their curriculum sequence again so that students would finish the College
Preparatory Mathematics (UC/Davis) Algebra I text by the end of the Grade 8.  They did
NOT decide to track students into higher and lower level mathematics courses.  They
continued to use the Algebra Project materials (entitled the Transition Curriculum) as a
curricular intervention in Grades 6 and 7, with differing individual styles and additional
use of district texts. However, one Grade 7 teacher was not interested in the training or
the materials, and continued to teach from the regular text.

It took several years for the teachers to adjust the curriculum in each grade level so that
students could finish the UC/Davis Algebra I textbook in Grade 8.  There were also
losses of project-trained teachers.  Between 1996 and 1999, the school had to replace all
three of its Algebra Project-trained Grade 8 teachers. One left for a volunteer program in
Africa; a second was transferred to another district; a third was shifted to another job in
the school because he did not have the newly required math credential.  Since training
was no longer being offered (due to funding), the school made sure to hire new teachers
who were committed to offering algebra to all eighth graders.

In Summer 2003, the state discontinued support of the UC/Davis Algebra I text – it was
no longer on the state’s list of approved texts.  For that reason, the teachers had to
become familiar with a new textbook and re-examine the best sequence from Grade 6-8.
By that year, the school had also lost all but one of the original Algebra Project teachers.
Marian Currell became Assistant Principal of the school, and the Grade 7 Algebra Project
teacher retired.

Figure 1 shows, in the shaded area, the proportion of mathematics classes taught by
Algebra Project-trained teachers at each grade level for the period 1990-2005.  In most
years, there were two teachers at each grade level, who each taught from two to four math
classes.   Around 2000, math teachers for certain grades were required to have higher
qualifications than earlier, and teachers without those credentials were allowed to teach
no more than two classes.  As a result, some Algebra Project teachers were assigned to
teach multiple subjects to only two classes, and the other teachers took on four classes.
Another factor that affected the number of classes taught by Algebra Project teachers was
reduced class size initiatives in certain years.  In those years, three teachers were
available rather than two.

The right column of Figure 1 is an index of the total probability for a student graduating
in that year of having been taught by an Algebra Project teacher in the past three years.
The probability is based on the number of classes that a given teacher taught.  The table
shows that the maximum probability of a student participating in Algebra Project
instruction occurred in the graduating classes of 1994-98.



Final report to AERA/IES grants program
Page 10

August 31, 2006

Ingredients of Change

Our interpretation of this case as a successful reform initiative rests on the fact that
instruction in Algebra for nearly all Grade 8 students became institutionalized -- the
practice was sustained and was accepted and expected by the community and school
members.  It was sustained in spite of strong accountability and testing programs that
could have led the team to give up.

What enabled the team to establish the program and sustain it?  Some ingredients that are
clearly identified with the Algebra Project are the instructional materials, teacher
workshops, and comprehensive strategy involving community, parent and youth
initiatives.  These components are notably NOT scripted into recipes, but are presented as
experiences and demonstrations, and can perhaps thus work to trigger adaptations by
participants, who need to create their own versions.  At King, team members used all of
these components and also took steps to increase instructional time and support.

The Algebra Project actually came and left – by 2004 there were no more project-trained
teachers at the school, and the materials were no longer in use.  Yet its goals had been
accomplished.  In this respect, the project functioned in the way expected by the expert
panel who evaluated the project in Mississippi in 1994 – as a “curricular intervention”
(Cazden, 1995).  This case shows, however, the various layers of work that were required
to use the intervention effectively.

In describing the development of the program, Currell and Taylor speak about “changing
the culture,” as well as of specific changes in the instructional program.  As Currell noted
in February 1999:

The Algebra Project curriculum alone is not what make [students] do well, but the
whole philosophy as well….  We have tried to create the culture; when I was in
ACCESS, we were trying to create the culture.  This was also when we first
adopted Glencoe (text) for Grade 6 and 7, and UCDavis (text) for Grade 8).
(Meeting notes, Feb. 9, 1999)

The adoption of the project’s goals by the 8th grade teachers was critical, since they would
have to teach Algebra I to all students.  The two teachers who began the Grade 8 algebra
for all are no longer at the school.  Currell notes that all three, who are all males, were at
first skeptical.  One of the teachers, who was new to teaching at the time, reported to us
in an interview that he felt comfortable and ready to teach algebra to all students, that
they would “learn easily.”  The other two were encouraged into a friendly competition in
progressing through the text, which Currell believes was helpful to their adapting a ‘can
do” attitude.  One of these, Currell believes, was “radically transformed” by his off-site
training experience in New York, training, according to Currell.  But he had to stop
teaching Grade 8 math in 2000 because he did not have the math credential that became a
requirement of the district.
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From our observations as well as those of teachers and other site members, Algebra
Project initial training institutes often engage teachers deeply but do not necessarily
enable them to implement the instructional materials fully and with confidence.  For that
reason, the project developed followup support for teachers wherever possible, providing
followup workshops, classroom visitations and coaching. San Francisco was fortunate
that Currell became a trainer and was situated in the school.

Currell not only supported the teachers at King but also created a broader community
through interactions with Oakland schools, and by calling in mathematics specialists from
universities.  During the first several years, the team invited a mathematics professor
from UC/Berkeley to assist all of the teachers to understand and use the Grade 8 text.

Later, when no Algebra Project training was available, Currell invited an experienced
Algebra Project trainer, a physicist, to provide a two-day workshop of work on
mathematics problems. One of the participating teachers (who was never trained in the
project) expressed her reaction:

I attended one Algebra Project seminar, and they have different ways of
teaching…that actually lets [students] know it, touch it, feel it, use their senses….
That was not my way of learning math, I experienced learning math in a VERY
BORING traditional way.  But do you know what, I still apply it, because I’ve
been trained to be like that.  You [say] “come on everybody, LISTEN!  Stop
talking!” I sometimes do that, because maybe it’s still in my system….  But when
[Algebra Project trainer] came, I know, in the back of my mind, that he was
teaching systems of equations in a different way.  And I was thinking, if I would
let my students do that, they would not realize that I was teaching systems of
equations.  …The math [group meetings] helped me, because I was able to change
my methods of teaching.

Although teachers like this one were never trained in the project or its materials, they did
encounter the project’s professional culture in the department meetings facilitated by
Currell, until she became Assistant Principal in 2002.

Our classroom observations during the ethnographic work show strong differences in
teaching approaches and personalities among the three Algebra Project teachers who
were there at the time.  The Algebra Project background did not create a division within
the group of seven teachers.  Two teachers hired after 1999 for Grade 8 slots had
considerably more mathematics background, due to district requirements as well as the
school’s goals.  The facilitation provided by Currell worked across all of these teacher
differences, applying the project’s inclusive classroom approach at this level as well.

During this period, other professional programs provided by the district were creatively
used to support the department’s goal for students.  Programs provided by the district,
such as the LINKS technology training, were absorbed as additional resources, rather
than becoming competing programs.
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The teacher meetings that we observed focused on state standards, on specific
mathematics problems, or on student work.  For example, teachers attempted to develop a
student assessment in response to a district initiative, and tried it in their classes.  That
problem involved students in observing a video of a burning candle. Throughout the
period of the ethnographic research, Currell was also attempting to turn our work into
something that would provide more direct and immediate benefit to the teachers – to
develop classroom dilemmas that could be used for professional development, such as
used by Carne Barnett (e.g Barnett, 1998).

All of the above suggest that the department during this time became a professional
“learning community” such as those described by McLaughlin & Talbert (2006).

What Student Outcomes Count?

Nationally, programs to promote school improvement rest on tracking student
achievement in the short term with norm referenced or criterion referenced tests.  The
goal of this particular initiative – success in college preparatory mathematics courses in
high school – was one that is NOT normally reported back to teachers.

Until 1998, the mathematics test results reported to schools were the CTBS norm-
referenced tests.  Examination of old reports shows that the school’s results hovered
around the national 50th percentile and we know that teachers were not particularly
concerned about these fluctuations. The faculty did not see those tests as useful in
predicting the potential success of their graduates in high school. But the school began to
track the success of its graduates in high school with the assistance of the SFUSD
Department of Research.

The results on the first two cohorts of students who had all taken Algebra I in Grade 8
showed that King students were indeed taking more of the higher level mathematics
courses than graduates from other middle schools.  The analyses were carried out by
Donna Trousdale, and the comparison groups were formed by matching the King group
on ethnicity, % FRE, and incoming performance on CTBS (see Table 1 for results on
cohorts 1 and 5).  This result provided good confirmation to the faculty of their approach,
and also came to the district’s attention.

While the team was encouraged by these results, the transition from middle to high
school soon became more complex.  The high schools instituted rigorous placement tests.
In the late 90s, students from King did not finish all chapters in the Algebra text.  Nor did
they all realize that they should take the placement test.  Many students took Algebra I
again in Grade 9.  (We do not have district data on course enrollment during these years,
to calculate the exact percentages.)  Some students reported back to their teachers that
they found this boring.  The teachers responded by revising the curriculum sequence
again to enable the Grade 8 students to complete all chapters, which was achieved by
2002-03.  They also advised students to take the placement tests.



Final report to AERA/IES grants program
Page 13

August 31, 2006

Data that we obtained from the SFUSD Research Department for Cohorts 5 and 6 suggest
that 15-20% of students in those cohorts moved directly into Geometry in Grade 9 and
the next course in Grade 10.  This percentage is a little lower than that for Cohorts 1 and
2, perhaps due to the more rigorous placement policy.

In 1998 and 1999, the state issued revised mathematics standards, changed to the
Stanford Achievement Test version 9 (SAT9) for its norm-referenced tests, introduced
the criterion referenced tests aligned with state frameworks (California Standards Test),
and also introduced a measure of school accountability (API).  When we began visiting
the school more often in 1999-2001, we found that the principal and teachers were
becoming familiar with the new systems but were focusing mainly on the standards.

While the standards were explicit and were the focus of departmental meetings, the
grading system for the school, the API, was a mystery and somewhat frustrating.  In
2000, we had a vivid discussion with Principal Taylor where he described his reaction to
the news of the recent results.  The school had gained the awardable level of growth for
African Americans, and for Latinos (his target populations), but fell short of the award
because the Asians had gained only one point.  The growth target was 5 points for each
ethnic group.  The Asian students were already performing at a high level.  The faculty
turned to us for an explanation of how the growth rates were set.  In an effort to
understand better each student’s level of understanding, they also bought their own
testing program to assess students in mathematics and language arts, given at the
beginning and end of each year.

The computation of the API is complex and has changed over the years.  The index
ranges from 200 to 1000 and is computed across grade levels and across subjects.
Subjects receive different weights, which have changed over time, and the tests in use
(the criterion referenced test [CST] and norm referenced test (Stanford9, then CAT/6)
have also received different weights.  In 2004-05, the most heavily weighted test was the
criterion-referenced test in English (.48) followed by Math (.32), with Science and Social
Studies at .20 each.  The Norm referenced tests received much lower weights (from .03 -
.08) with Math at the highest.

The state sets annual growth targets for a school, and for each subgroup consisting of
more than 15% of the total students tested.  The groups include ethnic groups, as well as
socioeconomically disadvantaged, English learners, and students with disabilities (special
education).  “Socioeconomically disadvantaged” is defined as a student whose parents
both have not received a high school diploma OR a student who participates in the free or
reduced-cost lunch program.  For the King School, the groups were: African American,
Latino, Asian, and socioeconomically disadvantaged.

Schools are also informed where they rank, in deciles, compared to the state as a whole,
and compared to the 100 most similar schools.  Schools are considered “similar”
according to demographic characteristics.  However, there is no other middle school in
San Francisco in the list of 100 schools “similar” to M.L.King.
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During these years, the mathematics department, under Currell’s facilitation, stressed the
content of the mathematics standards and how to address them while also preparing all
students for Algebra in Grade 8.  However, the school’s API plunged downward for the
next two years, and the scores indicated that the area of weakness was Language Arts.
As a result, the principal volunteered the school for a state intervention program that
would bring additional funding, the Immediate Intervention for Underperforming Schools
Program, or IIUSP.

The faculty began planning for the IIUSP in 1999-2000 and submitted its action plan in
April 2000.  The plan focused on providing extra time and a new instructional program
for language arts and literacy.  The next two years were funded “implementation years,”
with frequent observations by a team of specialists, as well as a school “coach.”  The
coach was a former district administrator already well known to the school
administrators.  The team’s findings and recommendations were provided to the school in
May 2003.   The test results for 2003 were higher, and resulted in the needed API gains
(moving from 628 to 669), so the school successfully exited the IIUSP program.

During this time the mathematics teachers continued to focus on smoothing the
curriculum so that all students could succeed using the UC Davis Algebra I textbook in
Grade 8.  The school’s performance on the norm-referenced tests and criterion-referenced
tests, compared to the state, is shown in Figures 2 and 3.

Figure 2 shows that the school’s performance on the Stanford Achievement Test version
9 in the years 1998-2001 (SAT9), and the California Achievement Test version 6 (CAT6)
hovered around the state mean throughout.  Figure 3 shows that, while Grade 6 and 7
were performing close to the state mean on the new criterion referenced tests over the
years, Grade 8 was performing well below the mean.  However, King students were
taking the Algebra I test, taken usually taken by a much smaller percentage of 8th graders,
who are enrolled because they are considered more academically talented, or “ready” for
Algebra. Figure 4 shows the percentage of Grade 8 students tested in Algebra I at King
and in the state.  The figures shows clearly that King Middle School tested a much higher
percentage of students than in the state, and also included a higher percentage of ELL and
Special Ed students in the tested group, than did the state.  Figure 5 shows how, at the
state level, as the percent of students tested rose, the percent classified as proficient or
above declined.

We as researchers, and the teachers, wanted a way to interpret that lower performance of
the King students in light of the school’s goal to enroll a much larger percentage of
students in Algebra I.  Therefore we sought an adjustment to the King School
performance that would take into account the relationship observed at the state level
between percent of students tested, and proficiency.  We used the state data for the years
1999-2005, and found that the model that fit these data best, using the GB-STAT
software program, was the Reciprocal model (see Figure 6).  This model explained a very
high percentage of the variance in the state data for those years, and generated predicted
outcomes for both the state and King School.  Figure 6 shows the results of the King
School with that adjustment applied, using the state as a benchmark; and Figure 7 shows
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the adjusted King proficiency and actual state proficiency, in terms of percentage of
students at or above proficient.

These figures all show that, given the much larger percentage of students tested, that
King Middle School can be interpreted as exceeding the proficiency observed in the state
except for in the years 2002 and 2004.

We talked with teachers about the differences across these years, and they explained
variations in performance in Algebra I in several ways:  (1) the 2002 cohort group
contained an unusual large group of ELL Chinese-speaking students who entered Grade 6
with little proficiency in English and may not have grasped as much of the instruction
throughout.  In 2003, which performed well, the Grade 8 teaching team worked well
together, and they finished the entire textbook.  For the next year, which performed
poorly, one teacher was new, and the team had to switch to a new text.  That cohort was
also an unusually rebellious and difficult group of students, according to the teachers.

Finally, we examined California’s whole school accountability index (API), and Grade 8
profile on major norm-referenced and criterion referenced test results, in relation to the
proportion of Algebra Project teachers that a graduating student could have experienced
over three years (Table 2).  This table indicates that, according to all three very different
indices, the school sustained an acceptable, good level of performance while also
preparing a much larger proportion of students to study Algebra I in Grade 8.

DISCUSSION & CONCLUSIONS

This middle school succeeded in bringing about a reform that has been nationally
recommended since the mid90s, but rarely accomplished.  The goal was achieved with
the inspiration and multifaceted intervention that the Algebra Project provided, and with
the local leadership of individuals trained by the project.  It was achieved without much
input from the Algebra Project’s founder Bob Moses, who has worked extensively in
other sites.  In other words, the case shows how local leadership can work effectively in a
school to bring about an ambitious reform.

The school is also the only middle school in the Algebra Project network that
implemented an Algebra course for all eighth graders.  We believe that one key factor
enabling the change was that the lower-level mathematics courses were dropped
completely.  This was within the powers of the school and department.  The importance
of this authority is suggested by the comparison with another middle school in the
Algebra Project where Bob Moses was heavily involved – Brinkley Middle School in
Jackson.

At Brinkley, at the end of a three-year period (1994-96) in which Moses worked
extensively with several teachers, students, and a community group, the Grade 8
enrollment in Algebra reached over 70%.  However, Moses was not on the staff of the
school as were the leadership of King Middle School in San Francisco.  At Brinkley, the
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other math courses were not deleted, and after Moses left, the teachers and parents
reverted to a more selective enrollment (West et al, 1998; Davis and West, 2000).

Both schools were in states that tested separately for Algebra I.  We know that the
Brinkley School and teachers felt pressure from the state accountability program, and
were aware that the school’s average Algebra I test score would drop if they enrolled
more students in Algebra I. Teachers also continued to hold doubts that all students were
really “ready” to take Algebra I.  They also lacked instructional materials that could have
made it easier for them.

The principal and teachers at M.L.King Middle School in San Francisco made their
decision at a time when state testing was NOT a major factor, but sustained their program
when state Algebra I testing did become “high stakes.”  They continued using the same
Algebra I text used in nearby high schools, and planned carefully how to smooth their
curriculum across grade levels.

 The story shows that individuals within schools themselves can create major reforms, but
also suggests that a very strong and clear focus on the goal is needed.  The school
encountered many changes over time in mandates, policies and programs.  Some of the
mandates were clearly supportive of the groups’ goals, while others were not.

For example: when new tests were introduced, the team had to figure out how to continue
to move toward Algebra for all 8th graders while also meeting the new accountability
pressures fostered by the API with its growth targets for every subgroup.  While these
growth targets are prominent to educators, the relationship of them to the success of
students in high school is ambiguous.3

A second example was changes in requirements for teacher credentials that required the
school to switch teaching assignments.  The changes made by the school were successful
in terms of the continuing overall good level of performance, but it very disruptive to
maintaining a strong professional community.  The long-term success of the later cohorts
of students in still not clear (we hope to continue tracking these students).

Similarly, the school spent years smoothing the curriculum for Grades 6-7 in order to use
the CPM Algebra I text (College Preparatory Mathematics developed at UC/Davis) in
Grade 8, which was being used in the local high schools.  In 2003, the state no longer
approved this text, meaning that the school had to re-vamp its mathematics curriculum
once again.

The case suggests that the building of a strong community of teachers who can continue
to hold a focus is important to sustaining difficult initiatives.  At the King Middle School,
continuing presence of the principal and the facilitation skills of Currell over the years

                                                  
3 As we understand it, the state’s method of calculating the API does promote Grade 8 Algebra enrollment
by providing additional weight for students enrolled in this course.
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helped to sustain the culture.  The careful attention to social interactions highlighted in
the Algebra Project trainer program was observable in the departmental meetings there.

This case also leads us to question whether the focus on year to year improvement in
student performance that currently underlies the nation’s methods of monitoring school
improvement may not be serving students’ needs because it stresses short term rather
than long term outcomes. The current national policy for holding schools accountable, the
NCLB program, uses tests selected by states to assess student achievement annually, as
well as to hold schools accountable for annual improvement (“annual yearly progress”).
However, taking a long-term perspective and the students’ point of view, what counts is
where students are by late high school.  Have they succeeded early in Algebra and
entered into higher mathematics courses?  Or do they struggle with Algebra, have to
repeat the course or grade, or even end up leaving high school?

Recently, states are changing the way they calculate annual gains to be based on growth
in achievement in actual cohorts of students, rather than across different cohorts as now.
This change may enable researchers and policymakers to identify successful curricula
and other programs more easily.

Finally, this case raises some issues about whether the current testing programs are
measuring student achievement and school improvement in a way that will help educators
to improve education toward the outcomes that students most need.  Research is needed
that can identify the components of middle school mathematics learning and achievement
that do result in success in algebra and higher-level mathematics courses (Davis, 1998;
and see, for example, reports by separate committees of the National Research Council in
1999 and 2001). To us, this case also suggests the need for more formative evaluation
methods that can assist educators in their practice, and that look toward long-term student
success.  Research is also needed in the motivational aspects of learning in late middle
school and high school, which are critical years in the development of students’ identities
as learners.

In the design of school accountability programs, the needs of educational policymakers
appear to differ from those of educators trying to design, evaluate and identify effective
instructional programs.  Policymakers strive to determine whether ALL students are
making progress, regardless of race, class or other potential education challenge, and that
some minimum educational goals are being met in various subject areas.  In this context,
“closing an achievement gap” may be more important than advancing more students into
advanced courses.  In some situations, the accountability systems may be at odds with
systems to identify and design effective instructional programs.  In the King Middle
School, the team adjusted to the changing standards, testing programs, and accountability
measures, and did not lose site of their goal to enable students to be successful in high
school and beyond.



   Figure 1.

p *
1990-91 0.00

1991-92 0.00

1992-93 0.50

1993-94 0.72

1994-95 0.72

1995-96 0.72

1996-97 0.72

1997-98 0.72

1998-99 0.61

1999-00 0.61

2000-01 0.50

2001-02 0.50

2002-03 0.50

2003-04 0.22

2004-05 0.11

2005-06 0.00

* Probability of a graduating student having an Algebra Project teacher, Grades 6-8

Grade 6 Grade 7 Grade 8

     Proportion of Math Classes Taught by Algebra Project-trained Teachers
   M.L.King Academic Middle School, San Francisco



Table 1
High School Course Enrollment of King Middle School Graduates,
  Compared to Other Middle Schools in San Francisco

King MS non King King MS non King

Grade 9 Courses
(n=148) (n=4086) (n=128) (n=2611)

Above Algebra I 27% 12% 20% 11%
Alg I or equiv. 55% 54% 80% 89%
Below Algebra I 17% 34% 0% 0%

Grade 10 Courses
(n=136) (n=3394) (n=166) (n=2228)

Above Geometry 21% 9% 20% 14%
Geom. or equiv. 51% 49% 75% 74%
Below Geometry 28% 42% 5% 12%

*1996 data include some students who were taking two math courses. 
** 2000 data include only students who attended the same middle school gr 6-8.

Cohort 1 (1996)* Cohort 5 (2000)**
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Fig. 2. King School compared to State
Norm-referenced tests (0=state mean)
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Fig. 3. King School compared to State
Criterion-referenced tests (0=state mean)
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Fig 4. Gr 8 Students Tested in Algebra I
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Fig. 5. State Results: Grade 8 Algebra testing
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Figure 6

Analysis of relationship observed in the state of CA between percentage taking
Algebra 1 examination and percentage achieving proficiency between 1999-2005

Reciprocal Regression Analysis Model:

  

€ 

Y =
1

(a + bX)
=

1
(.0022+ .0001X)

Statistics:

 Parameter       Coefficient     Std Error      t-Value      Prob
 _________       ___________  _________      _______      ____
 Constant (A)       0.0121          0.0022       5.4509       0.0028
 %taking (B)        0.0004          0.0001       5.4574       0.0028

 Unadjusted r^2       =   0.8563     Regression ANOVA F  =   29.7836
 Adjusted r^2           =   0.8275     2-Tailed Prob p     =    0.0028
 Correlation Coef     =   0.9253

Graph:
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Fig. 7.  King Middle School Algebra test scores
compared to state (state = 0)
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 Fig. 8.  King Middle School Algebra test scores
adjusted for percent tested

compared to state
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