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uring the last decade many states have trieth this brief, we develop a rudimentary model of the
to devise more robust and coherentelationship between policy and practice. Student
instructional policies, in efforts to make achievementis the ultimate dependent measure; teachers’
teaching and learning more thoughtful andreported classroom practice in mathematics is an influence
demanding. Policymakers and reformers have pressed achievement, but practice also is a measure of the effects
teachers to help students understand mathematical conceptsieachers’ learning opportunities about new math
to interpret serious literature, to write creatively about theicurriculum. We present results which show that teachers’
own ideas and experiences, and to converse thoughtfulBarning opportunities influenced their practice, and that both
about history and social science. Butthese efforts to refori@achers’ learning opportunities and their practice influenced
instruction have encountered skepticism about the linktudents’ mathematics achievement. The results suggest
between policy and pedagogy. Skeptics ask if it ithat teachers’ practice can change in ways that favorably
reasonable to expect state policies to steer teaching anéfluence student achievement, and that policy can play an
learning sharply away from long-established conventionanportant role in making those changes possible.
practice, noting that previous efforts to change practice on
a large scale have failed. We begin with a review of the California reform, briefly
describe the research approach, and then discuss the major
As instructional policy has moved to the top of many statfindings.
education agendas in the past ten to fifteen years, interest

in the relations between policy and practice has grown. 8chool Reform in California
this issue ofCPRE Policy Briefswe report encouraging

findings from an important study that addresses the?.‘?ke other states in the 1980s, California sought to improve

reflatlon?hlps. \r/]Ve Lljfe d?]ta fr?m a 1t? Q?hsur\l/ey of Ca“foﬁtn&udent achievement by redesigning state policies and other
e'ementary school teachers 1o probe the classroom € eﬁli%chanisms specific to instructional policy, including
of state efforts to reform mathematics teaching and Ieam"%?udent curriculum, assessments, and professional

in California. We report that policy chang_es did lead both tﬂevelopment. The goal was to change classroom practice
changed classroom practice and to improved StUdeQEross the state, and thus improve student performance.

performance. These effects would depend in considerable part on
professional learning, for the policies could not change
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practice unless teachers learned nevidoard approved most of them. Unhappybecause the material would be
views of mathematics. Teachers’ with the limited changes in texts, stateunfamiliar and more difficult. Teachers
learning opportunities thus were a keyofficials decided that textbook revision and the public would notice the lower

policy instrument. might not be the best means toscores, which would generate pressure
encourage reform. for better results. Teachers would
The California Department of respond to the pressure by paying

Education took the first step in 1985 State officials began to stimulate the attention to the new tests and changing
when it issued a new Mathematicsdevelopment of other curriculum instruction.
Framework; the endeavor continuesmaterials—especially topic-centered
today, though much modified. The teaching modules called “replacementThe California Department of
1985 Mathematics Framework called units.” These modules would supportEducation had difficulty revising the
for more intellectually ambitious changed mathematics teaching, eachests in part because it was a
instruction, for more engaging focusing on a few weeks of classwork.formidable task, in part because of
mathematics work for students, for State Department of Education staffersdisagreements between the State
teachers to open discourse about mathlso encouraged teacher professionaSuperintendent of Public Instruction
in their classrooms and to pay moredevelopment centered on the reformsand the Governor, and in part because
attention to students’ mathematical For the new instructional ideas to beof the Superintendent’s legal
ideas, and for teachers to help studenttaken seriously, teachers and othedifficulties and ultimate departure. The
understand math instead of justeducators would have to learn a greatevisions were finally completed and
memorizing facts and operations.deal. Moreover, the Mathematics the new tests, the California Learning
Although officially only advisory to Framework offered only general Assessment System (CLAS), were
local districts, the Mathematics guidance to teachers, so its effectiveadministered in 1993 and 1994. Just
Framework was a central part of stateuse would heavily depend on teachersas state education leaders had
instructional policy. knowledgeable use of the guidance. predicted, scores were lower and the
public took note. But a storm of protest
Shortly after issuing the new The California Department of erupted after the 1993 test results were
Mathematics Framework, the Education also used its studentpublished: scores were generally low,
California State Board of Education assessment system as another mearmsd a technical panel gave low grades
attempted to use textbook adoption ago change teaching practice, andto features of the assessment and its
a policy instrument. State approval devoted considerable effort to revisingadministration. Some modifications
carries great weight with local districts the tests and aligning them with the were made for the 1994 administration
because they receive state aid for usinglathematics Framework. Some of the CLAS tests, partly in response
approved text$.The State Board reformers were uneasy about testingto the outcry over low scores, but it
initially rejected most math textbooks but others assumed that new testaas too late. The entire enterprise came
because they did not conform to thecould help. Once the state beganunder question. Some criticized the new
new Mathematics Framework. After testing students on the newtests because, they claimed, they paid
much debate, partial revision of somemathematical content and methods little attention to the “basics” and instead
texts, and political conflict, the State they reasoned, test scores would drogncouraged “critical thinking” or
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“outcomes-based education.” Otherscould not be enacted unless educatorq;inding One: Learning
raised questions about the technicaparents, and policymakers revised muc " :
quality of the test, its administration, of their knowledge of both mathematics}bpportumtles Varied
reporting, and analysis, especially theand instruction, and unless educatordAMoNg Teachers

“subjectivity” of items and scoring. The developed new ways to teach the

Governor, who had wanted a testingsubject. Hence, implementation of theselTeachers reported three different types
program that produced individual reforms would require learning of learning opportunities: study of
student scores rather than schoobpportunities that did not existin 1985. specific math curriculum materials
average scores, canceled the testin@alifornia’s mathematics instructional that had been created to advance the

program. policy entailed a re-education programreforms; study of special topics and
for teachers. issues related to the mathematics
California’s instructional reforms reform; and participation in reform

continue, but no test linked to the If implementation of the new networks and activities. Table 1
Mathematics Framework now exists, Mathematics Framework was partly a presents evidence of the time teachers
and the Framework has just beenmatter of teacher learning, and if mostspent in different types of learning
revised amidst continuing controversy teachers could not teach themselve®pportunities. Teachers were asked to
about “critical thinking” and the what they did not know, then some estimate how much time they invested

“pbasics.” agency or agencies would have to teaclin mathematics-related professional
the teachers. That led the Michigandevelopment activities within the past
The CPRE Study State research team to explore severglear.

issues: What learning opportunities
The research reported here begar/ere available to teachers and others'he workshops included in Section A
Hesponsible for implementing the new at the top of Table 1 focused on the
group at Michigan State University. Mathematics Framework? What new mathematlgs currlculum for
The researchers wanted to learn hownathematics content and pedagogiestudents. The Marilyn Burns Institutes
teachers responded to the wave ofVere teachers taught? Was there angoncentrated on teaching specific
ambitious state instructional policies connection between teachers’ learningmath topics, while the replacement
in California and several other States’opportunities and practice? unit workshops (Ms. Burns also
and to use this knowledge to improve . developed several of these) focused
understanding of policymaking and To answer these and other questionson Cu_rrlculum modules designed tq be
implementation. Members of the the researgh team sgpplemented the insonsistent with the mathematl.c's
research group studied documentsdepth studies of California classroomsreforms, and centered on specific
visited elementary schools andand teachers with a one-time surveytopics (such as fractions) or sets of
classrooms in three California school ©f 1,000 teachers, sampled to represertopics® Mathematics educators
districts, and followed the same the population of second through fifth devised the high-quality topic-
schools and teachers for four or five 9rade elementary school teachers ircentered replacement units to be
years? The researchers also followed California? Questions included coherent and comprehensive in the
developments in state and district'€achers’ opportunities to learn aboutexploration of mathematical topics,
offices by interviewing many state and the mathematics reforms, about theirand to support teacher and student
district administrators and reformers, mathematics teaching practice and itdearning.
and by studying efforts to improve rélation to some of the dimensions _ . _
teacher knowledge and skills in various@dvocated by the new Framework, andThe workshops included in Section B
how their practice followed or varied at the bottom of Table 1— EQUALS,
from conventional practice. Family Math, and cooperative
As the researchers studied classrooms learning—were loosely related to the
and mathematics teaching in goals of the Mathematlc_s Framework,
California, they saw that the reforms but were not focused directly on the

required extensive learning. The reforms student mathematics cu rr_icu ! um.
EQUALS addresses gender, linguistic,

class and racial inequalities in math

roughly a decade ago with a researc

professional development projects.
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Table 1
Teachers' Learning Opportunities

California elementary school teachers were asked in which of the following mathematics-related activities they
participated during the past year and how much total time they spent in each activity (for example, four two-hour
meetings would equal one day).

Mathematics-Related Activity None 1 day 2t06 1to2 More than
or less days weeks 2 weeks

A. Student Curriculum-Centered Workshops
Marilyn Burns 83.2 9.8 5.3 1.3 3
Mathematics Replacement Units 58.9 22.7 14.2 1.7 25

B. Special Topics/Issues Workshops

EQUALS 96.5 24 9 2 0
Family Math 81.7 12.9 4.3 .8 3
Cooperative Learning 54.5 28.9 13.7 1.8 1.1

Note: Numbers are percentages of respondents selecting that category, weighted to represent statewide population. Missing data
assumed to indicate no participation in the mathematics-related activities.

classes; Family Math helps teachers tocimately 35 percent reported spendingdesigned to familiarize them with the
involve parents in their children’s math between two and six days. A smallerreform, such as participating in reform
learning. Cooperative learning fraction of those who attended the networks, attending meetings of
workshops come in many varieties— workshops, and a very small fraction mathematics teachers, or serving on
some, for example, focus on de-of the entire sample, attendedcommittees. Table 2 shows that few
tracking—but all encourage students toworkshops lasting one week or longer.teachers did so. Fewer than six in every
learn togethéf. hundred teachers responding to the
This finding accords with other reports survey reported attending a national
Two-thirds of the teachers respondingabout professional development: amathematics teacher association
to the survey reported participating in teacher’s opportunity for professional meeting; only twelve or thirteen of
at least one of the five mathematics-development typically consists of a every hundred teachers reported
related professional developmentfew days each yearFew California participating in other state or regional
activities listed in Table 1, in the year teachers found rich learning meetings, teaching local workshops, or
just prior to the survey. The breadthopportunities. Most encountered theserving on local curriculum
of these professional developmentmathematics reforms in conventional committees. Teacher contact with the
opportunities, however, was not settings—in a day-long or shorter one-reforms via these leadership activities

matched by their depth. shot introduction to a particular was less frequent than their contact
instructional technique or curriculum. through more conventional prof-
Table 1 shows that most teachers essional development avenues.

reported spending only nominal Anotherway of placing these numbers

amounts of time in either type of in contextis to see how they relate toln addition to asking teachers about
professional development activity. Of teachers’ other opportunities for their learning opportunities in the year
the teachers who reported attendindearning about California’s Mathematics before the survey, we also asked
one of the workshops in the past yearFramework. In addition to student whether they had had opportunities to
roughly half indicated they spent one curriculum-centered or special topics/learn about the new mathematics
day or less than one day in theissues specific workshops, teachersstandards at all in their careers. Sixty-
mathematics-related activity. Appro- could have engaged in other activitiesfive percent of teachers responding to
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the survey reported that they hadFinding Two: Certain years prior to the one measured by
attended school or district workshops-l-ypes of Learning ‘student curriculum’ and ‘special

related to the new mathematics . topics.”®

standards; 45 percent said they hadPpportunities

been given time to attend off-site |[nfluenced Practice As these regressions show, those who
workshops or conferences related to learned about student math curriculum

the standards. Nearly seven out of tefreachers who had opportunities towere more likely to report such
teachers reported participating in onejearn about student math curriculum Practices as having students discuss
or both of these two activities. Thesereported more of the kind of practice different ways to solve particular
are only general measures—we haveypported by the Framework. This Problems, having them work on
no evidence of whether these othercentral finding suggests that the extended individual projects, or using
learning opportunities were long or content of teachers’ professional Problems with multiple solutions. The
short, were focused on specific gevelopment can make a difference indverage teacher who attended a Marilyn
problems or general principles, or weretheir classroom practice. Table 3 (seeBurns or replacement unit workshop
ininnovative or conventional formats. page 6) presents evidence of the'eported more such practice (nearly
impact that workshop content had onthree-quarters of a standard deviation)
Tables 1 and 2 could be seen aseachers’ reports of conventional andthan the average teacher who did not
evidence that California policymakers gragmework mathematics instructional attend those workshops. Moreover, the
and reformers wanted to leverage deepyractices. Here and elsewhere, we'elationship works in both directions.
changes in mathematics instructionysed regression to sort out the effectd €achers who reported attendance at
with only modest investments. But om different influences on teachers’ €ither a Marilyn Burns or replacement
recent research suggests that alteringeported practices, and included threg!nit workshop reported fewer
the core elements of teaching requiresontrol variables—teachers’ famil- conventional practices like worksheets
extended learning opportunities for jarity with reform; their predisposition (about four-tenths of a standard
teachers, generous support from peerggward mathematics reform: and adeviation) than teachers who did not
and mentors, and opportunities togummy variable capturing teacher attend them. These student curriculum-
practice, reflect, critique, and practice attendance at reform workshops incentered learning opportunities seem
again® Such opportunities and support
were unlikely in the brief professional

development activities of most Table 2

California teachers. Teacher Participation in Reform Networks and Leadership Roles

But the two tables also offer evidence . . .

that f dertook Network or Leadership Role Percent that did  Percent that did
atsome rertormers undertook a nove participate not participate

approach: some teachers’ professiond
development was grounded in the
improved student curriculum that state| Attended a national mathematics 5.7 94.5
policymakers had encouraged. Most teacher association meeting

professmnal developm_ent IS not Attended a state mathematics teacher 12.3 85.1
grounded in student curriculum. BY | association meeting, including

comparing the two types of |california Mathematics Council

mathematics-related activities | Affiliates

presented in Table :!" we could ask & Taught an in-service workshop or 13.6 83.5
central question: Did teachers who course in mathematics or mathematics

attended the student curriculum-| teaching

centered workshops shown in Table 1
report different kinds of practice than
those who attended the special topics|

issues Workshops? Note: Teachers were asked to report only for the year prior to the survey. Numbers are
percentages of respondents selecting that category, weighted to represent statewide
population.

Served on a district mathematics 13.7 84.6
curriculum committee




to increase Framework practice and tateaching practices that are central tomathematics—differs quite sharply
decrease conventional practice.instruction than on other matters which,from most professional development.
Teachers did not just add new while relevant to instruction, do not Most  teacher  professional
practices to a conventional core, butchiefly address mathematical content.development seems to be generic
also changed that core. The special topics/issues workshopg“classroom management,” for
may be useful for some purposes, buexample) or peripheral to subject
In contrast, workshops not closely tiedare likely to be peripheral to matter (such as “using math
to the student mathematics curriculummathematics teaching—for example, manipulatives”). Generic and
appear to be unrelated both to the kindsncorporating cooperative learning peripheral professional development
of practices California policymakers groups—rather than changing coredo not have deep connections to central
wished to see in schools and to thebeliefs and practices about mathematicsopics in school subjects.In the
conventional practices (such asand its teaching. 1980s, there was a modest move away
worksheets and computational tests) from generic pedagogy workshops and
they were trying to changé. We  The kind of learning that took place in toward subject-specific workshops,
suspect this is because the speciathe Marilyn Burns and replacement such as cooperative learning for
topics/issues workshops, thoughunit workshops—Ilearning about the mathematics, that several observers
consistent with the state Mathematicsmathematics that their students wouldconsidered an improvemetitOur
Framework in some respects, arestudy and learning something aboutsurvey results, however, suggest that
focused less on the mathematicsteaching and learning that teachers’ learning opportunities may

Table 3
Associations Between Teachers' Learning Opportunities
and Teachers' Practice
Curriculum Only Equations Curriculum Plus Time
Equations
Conventional Framework Conventional Framework
Practice Practice Practice Practice

Intercept 1.6* 1.78* 1.56* 1.83*
Student Curriculum-Centered Workshop -0.30* 0.54* -0.15** 0.36*
Time in Student Curriculum-Centered Workshop -0.08* 0.09*
Special Topics/lssues Workshop 0.02 0.01 -0.03 0.04
Time in Special Topics/Issues Workshop 0.05 -0.04
Previous Framework Learning 0.02 0.20* 0.02 0.21*
Affect -0.21* 0.22* -0.21* 0.22*
Familiarity -0.85* 0.42* -0.79* 0.36**
R2 (adjusted) 0.17 0.22 0.19 0.25

Note: Conventional practice includes having students practice or take tests on computational skills or having students work
individually on mathematics problems from the textbook or workbook. Framework practice includes having students making
conjectures and exploring possible methods to solve a mathematics problem, working in small groups on mathematics
problems or working on projects that take several days.

* Indicates significance at P<.05 level
** Indicates significance at P<.10 level
Estimation by Ordinary Least Squares.



need to go one level deeper than merg
subject specificity. Providing teachers Associations Between Teachers' Workshop Learning,
with even more concrete, topic- Assessment-Related Learning, and Practice Measures
specific learning opportunities—in
fractions, measurement, or ge-
ometry—appears to help change
mathematics teaching practices. Thig Conventional Framework Conventional Framework
conjecture is consistent with recent Practice Practice Practice Practice
research in cognitive psychology
which holds that learning is domain- [ ntercept 1.58* 1.82* 1.62* 1.62*
specifict®
Student Curriculum- -0.16* 0.37* -0.14 0.37*
T Centered Worksho

Finding Three: The P

; Time in Student -0.07* 0.08* -0.06* 0.07*
Amount of Professional Currieulum.Centered
Development Workshop
Influenced Practice Previous Math 0.02 0.21* 0.06 0.23*

Workshop
Teachers who spent more time in| Affect -0.21* 0.22* -0.17* 0.11*
Marilyn Burns and replacement unit i 0.84* 0.34% 0.61+ 0.35%
learning situations reported more| amhanty 0.84 34 061 35
Framework-related practice and lesq Learned about CLAS 0.06 0.002 0.11% -0.01
conventional practice. This result
i .. _ * -

parallels research on students’ learning Administered CLAS 0.004 0.14 0.06 0.02
opportunities: the combination of time | ¢ As Useful -0.14* 0.21*
and content-focus are a potent _
influence on learning. In contrast, time| R2 (adjusted) 0.18 0.25 0.21 0.34

spent In spemal tOpICS/ISSUES * Indicates significance at P<.05 level
workshops did not have the same ** indicates significance at P<.10 level

payoff in practice. Even large

investments of time in less content-for this purpose. California reformers imately one-third of the teachers
focused workshops were not and educators designed an assessmergported that they had learned about
associated with more of the practicesthat would focus on the new CLAS; a third also reported they had
that reformers want. Again, the effectsconceptions of mathematics andadministered CLAS. Yet not every
of the special topics/issues workshopsmathematical performance advancedeacher who learned about CLAS also
seem tangential to the centralpy the state’s Mathematics administered the CLAS tests, and vice
classroom issues that are measured bgramework. versa. While there was an association
our practice scales and on which the between these two variables—
California mathematics reform Two variables were used to measureteachers who administered the CLAS
focused. teachers’ responses to CLAS: fortests were more likely to have had an
“Learned about CLAS,” we asked opportunity to learn about it—there
teachers if they had participated in anyalso was enough variance to enable us
activities—such as task development,to sort out the effects of learning about
scoring, pilot testing or staff the test from the effects of actually
development—that provided info- administering it.

_ _ rmation about the new assessment;

Tests are widely believed to be agnd for “Administered CLAS”, we Table 4 shows a statistically significant
significantinfluence on teaching. The asked teachers if they hadand positive relationship between
California Learning Assessment ggministered CLAS tests. Approx- teachers administering CLAS and
System (CLAS) was designed partly reporting more Framework practice.

v

Finding Four: CLAS
Tests Had a Limited
Influence on Practice



The relationship, however, is quite teachers who administered the test likedlr hus, California’s use of curriculum-
modest: it is not close in size to theitand used it as a learning opportunity,aligned assessment did not act as a
association between studentbutothers did not. Still others did not simple lever to enforce instructional
curriculum-centered workshop learning administer the test, but reported theychange—perhaps because of its weak
and practicé? In addition, this had learned new kinds of mathematicsexternal accountability mechanism—
association between administeringand instructional practices in CLAS but rather as an incentive and resource
CLAS and practice does not decreasavorkshops. The effects of testing onfor teachers to learn. Further, its effects
teacher reports of conventional teaching practice were seen amongvere selective: many teachers who
practices such as bookwork andthese teachers who consideredcame in contact with the CLAS were
computational tests. It appears that anthemselves to be learners about andtimulated to reevaluate their math
incentive associated with the sympathizers with the CLAS, as instruction, but the test was a resource
administration of CLAS only adds new captured by the CLAS useful variable or incentive only to those who
practices to existing conventional in Table 4, Set 2. This relationship worksperceived it as such. State reformers
practice. In other words, instead of both ways: teachers in this groupshrewdly provided numerous
redecorating the whole house, teacherseported more framework practices andopportunities for those teachers to
supplemented an existing motif with fewer conventional practices. learn about the assessment and
more stuff—a result that was also clear mathematics it contained, including
in our field work!> The other CLAS Instead of compelling teachers to teachinvolving a small group of teachers in
variable, whether teachers reportedthe mathematics to be tested, thepiloting and scoring the test and
they had learned about CLAS, wasCLAS seems to have provided encouraging this small group to offer
unrelated to teachers’ descriptions ofteachers with occasions to observeworkshops to the wider teacher
their classroom practice in math- think about, and revise mathematicspopulation. Observers of math reform
ematics. In contrast, teachers who spennstruction. Some teachers seized theeported that these learning
extended time in student curriculum- occasion while others ignored it. One opportunities consisted of viewing the
centered workshops reported lessteacher, interviewed in arelated studytypes of mathematics problems

conventional practice and more reported: advanced by the Frameworks;

framework-oriented practice. examining student responses to those
“...the CLAS test....It was a shock problems closely; and scoring student

The modest effect of CLAS to me. They [students] really did work based on state rubrics. In other

administration might disappoint fall apart. It was like, ‘Oh! What words, participating teachers were
supporters of assessment-based doldo? Andlrealized, | needto exposed to elements of a curriculum
reform because it suggests that the look at mathematics differently. on improved math teaching.
incentives associated with testing  You know, | really was doing it the

alone are not great. It should be noted, way | had been taught so many Finding Six: Certain

however, that the CLAS lasted only  years before. | mean, it was so :

two years and published results only  dated. And | began last year, Teacher lfe_ammg
at the school level, which may have  because of the CLAS test the yeaOPpPOrtunities Affected
been insufficient for incentive effects before, looking to see what other Student Achievement

to develop. kinds of things were availablé?
o ] _ , o _ Our results suggest that links between
Finding Five: CLAS as This teacher’s learning (*...looking to jnstructional policy and classroom

: available”) and her efforts to change teachers’ learning opportunities are:
Had Wider Influence on her practice were associated with the

Practice incentive created when s_he noticedthat  grounded in the curriculum that
her students “...really did fall apart” students study;
Not all teachers who reported When taking the new test. Her. connected to several elements of
administering the CLAS either agreed Students’ weak test performance  instruction (for example, not only
with the test's orientation or modified inspired her to help them do better,  cyrriculum but also assessment);
their teaching to fit the test. Many €ven before she saw any testresults.  gng
* extendedintime.
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Such learning opportunities are notincluding teachers’ reports of practice achievement scoreJ his provides
common in American education. and learning opportunities. The surveyevidence that teachers’ practice links
Professional development has rarelysampled only four or fewer teachersthe goals and results of state policy:
been grounded in the academic contenper school, so the averages providedtudents benefited from having teachers
of schooling or in knowledge about only a crude estimate of our whose work was more closely tied to
student performance. This mayindependent measures. Thereforestate instructional goals.
explain why so few studies of these measures of school engagement
professional development reportwith reform are error-filled, that is, Based on this analysis, we would
connections to teachers’ practice, andhey are likely to bias the investigation expect a modest relationship between
why so many studies of instructional against finding significant results, many of our policy and learning
policy report weak implementation; because random noise in equationsndicators and student outcomes as
teachers’ work as learners was not tieddiminishes the effects on affected well because the policies encouraged
to the academic content of their variables. framework practice. This is true for
students’ work. our measure of teacher attendance at

We created three additional variablesstudent curriculum-centered work-
A critical question remainsDid for each school in the sample: ashops: teachers who attended these
students of teachers who receivedmeasure of student socio-economicworkshops have students who
professional development centeredstatus; a measure of school conditionsperformed better on the mathematics
on student curriculum score higher and a measure of replacement unitCLAS, as is evident in Equation 2 in
on the state mathematics assessuse!® In addition to these three, we Table 5.
ments? continued to use the variables (all

averaged for schools) that mark otherA more important issue may be the
To explore this question, we mergedpotential connections between policy effect teacher learning in the special
fourth grade mathematics scores fromand practice, including time spent intopics/issues workshops had on
the 1994 administration of the certain workshop¥®, our control for student achievement. We saw earlier
California Learning Assessment teachers’ previous Framework learningthat this variable contributed little to
System (CLAS) with the school files experience$! teachers’ reports of explaining differences among
in our data set. The CLAS included aFramework practice, and a CLAS teachers’ Framework or conventional
good deal of performance-basedLearning Opportunities measure mathematics practice. Hence, any
assessment. To do well, students hadindicating teacher-reported attend-effect we might find on student
to answer adequately a combination ofance at a state or district-sponsorecachievement would be through
open-ended and multiple-choice itemsopportunity to learn about the new pathways not detected by those scales,
that were designed to tap their mathematics assessment). such as increasing teacher knowledge,
understanding of mathematical improving equity within classrooms,
problems and procedures. StateThe central issue in this analysis isor helping teachers better understand
scorers assigned scores from Level-Wwhether the evidence supports ourstudent learning. But we found no such
to Level-6 based on student model of relationships between policy effect of the special topics/issues
proficiency levels; school scores wereand performance, and whether thisworkshops on student achievement.
reported as “percent of studentsrelationship is mediated by teachers’This is an important result: whatever
scoring Level-1" and so on. We practice. Equation 1 in Table 5 shows amprovements these workshops may
created an average of these for eacimodest relationship on the second countbring to California’s classrooms, they
school to represent our CLAS schools in which teachers reportdo not affect what many see as the
dependent variable, with the higher classroom practice that is more orientedbottom line of schooling—student
school scores representing a moreo the Mathematics Framework have performance.
proficient student body. higher average student scores on the

fourth grade 1994 CLAS, controlling for The third component of the policy mix,
Because the California Department ofdemographic characteristics of schoolsthe use of replacement units, shows a
Education reported only school-level No such relationship was found positive relationship to student
scores, we had to compute schoobetween schools high on our achievement. Equation 3 in Table 5
averages of all independent variablesconventional practice scale and studenshows that schools in which teachers
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Associations Between Teachers' Practice, Their Le;i?rllz 5Opportunities and 1994 Student Mathematics
Scores on the California Learning Assessment System (CLAS)
Equation-1 Equation-2 Equation-3 Equation-4 Equation-5

CLAS CLAS CLAS CLAS CLAS
Intercept 2.14* 2.65* 2.67* 2.66* 2.57*
Percent of Students Eligible for Free Lunch -1.17* -1.23* -1.21* -1.24* -1.21*
School Conditions 0.19* 0.17* 0.17* 0.18* 0.17*
Framework Practice 0.17*
Traditional Practice -0.00
Student Curriculum-Centered 0.065* 0.041**
Workshops - Time
Special Topics/Issues Workshops - Time 0.03
Replacement Units - Average Number Used 0.11* 0.11*
Learned About CLAS 0.21* 0.15**
Past Framework Learning 0.11 0.14
R2 (adjusted) 0.60 0.60 0.61 0.60 0.62

Note: All survey-based measures are averages from the teachers within a school who responded to the survey.

* Indicates significance at P<.05 level.
** Indicates significance at P<.15 level.

reported that they each used onéMNe might ask whether one of theseif the conditions of teachers’ learning
replacement unit had higher student tespolicy initiatives is dominantinimproving summarized in our model—grounded in
scores (by an average of approximatelystudent scores, or whether they workstudent curriculum, connected to
one quarter of a standard deviation) tharindependently, each exerting its ownseveral elements of instruction, and
schools in which no teachers reportednfluence. It appears, based on Equatiorextended in time—are satisfied. This
use of replacement units. 5 in Table 5, that they work in- suggests that well-planned state efforts
dependently: each continues totoimprove instruction can successfully
Finally, we come to the effect on contribute to higher student test scoresinfluence not only teaching but also
achievement associated with teacheeven when controlling for the others. student learning.
learning about the California Learning In other words, California’s in-
Assessment System (CLAB)The structional policies have cumulative Conclusion
coefficient on Learned about CLAS effects on student learning.
(Equation 4 in Table 5) suggests a clear The 1994 survey of California
effect: when comparing student Our practice and policy Mmeasures glementary school teachers tells us that
achievement scores, schools where altela_ted positively to ;tu.dent teachers’ opportunities to learn about
teachers learned about the CLAS hacachievement. Although this inter- «torm do affect their practice. When
higher student test scores (roughly onepretation is based on aggregate data, i e ge learning opportunities are
quarter of a standard deviation higher)is difficult to think of any other ¢,.used on student curriculum that is
than schools where no teachers learnedeasonable inference save thatdesigned to be consistent with the
about CLAS. teachers’ learning opportunities can reforms, and that their students study,

pay off in their students’ performance ;o 5chers report practice that is
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significantly closer to the aims of the professional development in the supporting those ideas, and in
instructional policy. In these situations, United States today. Teachers typicallychanging some state education
there is a consistent relationship amongengage in a variety of short-term requirements to be more consistent
the following: the professional activities that fulfill state or local with the ideas. The state alone,
curriculum of reform; the purposes of requirements for professional learning, however, did not have the educational
policy, assessment and teachersbut which are rarely deeply rooted in resources to frame those ideas. This
knowledge of assessment; and thehe school curriculum or in thoughtful required extensive help from
student curriculum. Finally, when the plans to improve teaching and learning.educators—through agencies as
assessment of students’ performancéur study confirms that picture, and diverse as the National Council of
is consistent with the professional andshows further that neither teachers’Teachers of Mathematics and its
the student curriculum, teachers’ practice nor students’ achievementCalifornia affiliate, home-office
learning opportunities pay off in was changed by most of the curriculum developers, and university
students’ math performance. Theseprofessional development experiencedschools and departments, among
results confirm the analytic usefulnessby most California teachers. Still, large others. Changes in teaching practice
of an instructional model of amountsof money are spent every yeadepended on professional as much as
instructional policy, and suggest the on just such activitie¥.Our results, state actio®
potent role that the education of therefore, present a challenge to those
professionals can play in improving who make policy for and practice Working together, this diverse set of
public education. professional development: Can theyagents was able to create somewhat
design policies, programs, andmore coherent relationships among
If our analysis is correct, teaching requirements that focus far more teachers’ learning opportunities, their
practice and student performance arelosely on improved teaching for practice, school curriculum and
likely to improve when educational improved student learning? assessments, and student achievement,
improvement is focused on learning than are typical in the U.S. And, our
and teaching academic content, andOur analysis appears to confirmevidence shows that California
when curriculum for improving arguments in favor of standards-basedeformers, after years of hard work,
teaching overlaps with curriculum and reform in that it broadly supports an were able to do so for only fifteen to
assessment for students. Under sucintegrated approach to schooltwenty percent of the state’s teachers.
circumstances, educational policy is animprovement—an approach that leadsThe obstacles fit with what we know
instrument for improving teaching and to the creation of better curriculum for about fragmentation in the U.S. public
learning. Policies that do not meet students, that makes suitable provisioreducation system: it is more nearly a
these conditions—for example, new for teachers to learn that curriculum, non-system, a sprawling organization
assessments or curricula that are nothat focuses teaching on learning, andhat makes it difficult to organize
accompanied by adequate learningthat thoughtfully links curriculum and coherent and concerted action within
opportunities for teachers, or assessment to teaching. Somesven a single modest-sized school
professional development that is notexamples of standards-based reforndistrict, let alone an entire st&te.
grounded in academic content—aremeet these criteria while others do not.
less likely to have constructive Some other approaches to schoolThese findings also square with recent
effects?? improvement that do not fly the bannerresearch on teachers’ learning and
of standards-based reform also meethange: certain sorts of learning
These points have important bearingthese criterid? opportunities do seem to alter
for the professional development teachers’ practice and student learning,
system, or perhaps, non-system.The story we have related is not a storybut change typically occurs slowly and
Professional development that isin which the efforts of state agenciespatrtially. The teachers who took most
fragmented, that is not focused oncarried the day. Rather, itis a story inadvantage of new learning
curriculum for students, and that doeswhich the related actions of opportunities blended new elements
not afford teachers consequentialgovernment and professional into their practice while reducing their
learning opportunities cannot be organizations were crucial. California reliance on, but not abandoning, some
expected to be a constructive agent ostate agencies played a key role inolder practices.
state or local instructional policy. Yet, framing a set of ideas about improved
that seems to be the nature of mostmath teaching and learning, in
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Afinal note: All of our findings reston College of Education. In the third year Policy: Improving the Systerfpp.
non-experimental evidence which is notof the study, the Michigan State group250-312). San Francisco: Jossey-Bass;
conclusive. The relationships that webecame part of CPRE and wasl. Weiss (1994)A Profile of Science
have reported should be investigatedsupported in part by CPRE’s OERI and Mathematics Education in the
with a larger population of schools and grant. United States: 1993Chapel Hill:
teachers, in a longitudinal format, so Horizon Research, Inc.

that more robust causal attributions3. See, for example, the Fall 1990

might be probed, and more preciseissue ofEducational Evaluation and 8. D.L. Ball and S.S. Rundquist
measures employed. We expect toPolicy Analysis12(3), published by (1993). “Collaboration as context for

organize such a study. the American Educational Researchjoining teacher learning with learning
Association. about teaching.” InTeaching for
But the results that we report here do Understanding: Challenges for

not come from left field: they seem 4. The survey was designed with Dr.Policy and Practicépp. 13-42). San
reasonably robust, and are consistenfoan Talbert of Stanford University, and Francisco: Jossey-Bass; R.M. Heaton
with several related lines of recentthe data was collected by Dr. Talbert.and M. Lampert (1993). “Learning to
research’ Although we think better hear voices: Inventing a new pedagogy
research on these issues is essentiab. Thus, teachers responding to theof teacher education.” [feaching for
we would be surprised if the direction questions about Marilyn Burns Understanding: Challenges for
of the effects we have found, and ourworkshops may have studied one ofPolicy and PracticeSan Francisco:
model of causation, did not stand upher replacement units or attended alossey-Bass; S.J. McCarthy and P.L.
in a more powerful design. Therefore, Marilyn Burns Institute. Peterson (1993). In M. McLaughlin and
we think it would be wise for J. Talbert (Eds.),Teaching for
policymakers and practitioners to 6. In EQUALS and cooperative Understanding: Challenges for
ground teachers’ professional learning workshops, itis common for Policy and Practicépp. 43-83). San
education more solidly in deeper teachers to engage in mathematicaFrancisco: Jossey-Bass; S.M. Wilson,
knowledge of the student curriculum. activities which they may try out later C. Miller, and C. Yerkes (1993).
When designing new curricula and in their classrooms. It is important, “Deeply rooted change: A tale of
assessments, we think it would be wisenowever, to distinguish between theseteaching adventurously.” In M.
to make more adequate provision soactivities, which tend to be short McLaughlin and J. Talbert (Eds.),
teachers could learn about and fromexercises intended to motivate Teaching for Understanding:
the new curricula and assessmentsstudents or introduce a topic, from theChallenges for Policy and Practice
And we think it would be wise to offer more complete curriculum module (pp. 84-129). San Francisco: Jossey-
teachers more opportunities to relateprovided in a replacement unit. Bass; D. Schifter and C.T. Fosnot
assessments to curricula, and both to (1993).Reconstructing Mathematics
pedagogy. 7. J.W. Little (1993). “Teachers Education New York: Teachers
professional development in a climate College Press.
Endnotes of educational reform.Educational
Evaluation and Policy Analysid5, 9. The coefficients in Tables 3, 4, and
129-151; B. Lord (1994). “Teachers’ 5 represent the effect associated with
e . . professional development: Critical each variable on teachers’ practice
California, asin Texas, decides V‘_'hatcolleagueship and the role of while holding all other variables
texts are sunab_le f_or local adOpt'On'professionaI communities.” In N. constant. These controls also help
Although local districts may use ot_hgr Cobb (Ed.);The Future of Education: control for selection effects, although
texts,_they lose some state SUbSIOI'e§>erspectives on National Standardsa more proper control is the two-stage
by doing so. in Education(pp. 175-204). New least squares summarized in endnote
) York: College Entrance Examination 13.
2. The first year of the study was Board; J. O'Day and M. Smith (1993).
supported by an OERI grant, and the“Systemic reform and educational 10. The variable for the special topics/
second yearwas supportgd by_ fu,ndsbpportunity.” In S.H. Fuhrman (Ed.), issues workshops has nearly a zero
from Michigan State University's nogigning Coherent Education regression coefficent in both cases.

1. The State Board of Education in



11. Little (1993); Lord (1994). 16. R. Perry (1996). “The role of prepare students for the test. “CLAS
teachers’ professional communities inuseful” was not significant, and

12. Little (1993); M.W. McLaughlin the implementation of California evidenced colinearity with “Framework

(1991). “Enabling professional mathematics reform.” (p. 87). practice.”

development: What have we learned?”Unpublished doctoral dissertation,

In A. Lieberman and L. Miller (Eds.), Stanford University. 22. Efforts to improve schools typically
Staff Development for Education in have focused only on one or another of
the ‘90s (pp. 61-82). New York: 17. Because the test was administerethe influences that we have discussed.
Teachers College Press. in the spring of 1994, roughly six Challenging curricula have failed to

months before this survey, our influence broadly teaching and learning,
13. We performed a two-stage leastestimates of teachers’ learningat least in part, because teachers had
squares to further control for possibleopportunities  and  practice few opportunities to learn and improve
teacher selection into workshops. Tocorresponded in time with the their practice (see P.B. Dow, 1991.
do this, we predicted whether teacheraassessment. To the extent thatSchool Politics: Lessons from the
attend student curriculum workshopsteachers’ workshop learning occurredSputnik Era Cambridge: Harvard
based on their reports of their inthe summer of 1994 (after the test)University Press). Countless efforts to
administrator’'s support for the we underestimated the effect of thesechange teachers’ practices through
Frameworks, whether or not they wereworkshops on student learning. various types of professional
familiar with and liked the new development have been unrelated to
standards themselves, and whether ot8. The measure of socio-economiccentral features of the curriculum that
not they attended a regional or localstatus is based on the 1991 state reposgtudents would study, and have
mathematics meeting. We then of percent of students eligible for free resulted in no evidence of effect on
determined the effect on studentlunch in each school; the measure ofstudents’ learning. Many efforts to
curriculum workshops was washed school conditions included teacher drive instruction by using high-stakes
out to be substituting these predictivereports of parental support, studenttests have failed either to link the tests
values for workshop attendance forturnover and the condition of facilities; to the student curriculum or to offer
those reported by teachers. The sizeand the measure of replacementeachers substantial learning
of the coefficient on the student curriculum units used was based onopportunities. These and other
curriculum workshop variable stayed the average of teacher reports of thanterventions assume that working on

the same. number of replacement units they oneof the many elements that shape
used. instruction will affect all the others.
14. By size we mean that the simple But, without rational relationships

effect associated with a teacherl19. We did not enter two separateamong at least several of the key
attending a student curriculum- variables showing whether and howinfluences, that assumption seems
centered workshop or not was aboutiong teachers attended the learnindikely to remain unwarranted.
three-quarters of a standard deviatioropportunities, as we did in the practice

of Framework practice, and aboutanalysis, because, for the purposes 023. J.W. Little (1989). “District policy
four-tenths of a standard deviation inthis investigation, the second captureschoices and teachers’ professional
traditional practice. This effect was not the information of the first. development opportunitiesEduc-
matched by the impact of ational Evaluation and Policy
administering CLAS, which has an 20. This variable is under-specified, Analysis 11(2), 165-179.

impact of only about two-tenths of a but excluding it biases the coefficients

standard deviation on the practiceon the remaining variables because?4. Success for All, for example,

scale. teachers with some past opportunitiesembodies this coherence.

to learn would be marked as zero, thus
15. D.K. Cohen and D.L. Ball (1990). throwing the baseline off. 25. We profited from reading portions
“Policy and practice: An overview.” of Suzanne Wilson’s book manuscript
Educational Evaluation and Policy 21. We tried both “Learned about about educators learning in and from
Analysis 12(3). CLAS” and “CLAS useful” in this the California reforms.

model, because both could be
measures of teachers’ attempts to
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