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Chapter 10
When Assessment Guides Instruction
Silicon Valley’s
M athematics Assessment Collabor ative

DAVID FOSTER, PENDRED NOYCE, AND SARA SPIEGEL

Standardized testing for the purpose of accountabilitytinoes to dominate
our nation’s schools. Since we first reported on the Mathem#&ssessment
Collaborative [Foster and Noyce 2004], states have regbimlthe stringent
testing requirements of the No Child Left Behind legislatly expanding an-
nual testing in reading and mathematics to all studentsadeg 3 through 8.
Currently states are adding science tests and more testghrsthool. Work-
ing under cost constraints, most states elect to use nesltippice tests, while
some commentators such as Peterson [2006] detect a “ralce bmttom” —a
tendency to lower standards and simplify tests as a way afrgmgsthat more
and more students can be deemed proficient. (See also [Etlé&r2006].)

How has assessment been used to inform instruction? A nuoflsiéstricts,
challenged urban districts in particular, have respondeth¢ need to boost
student scores by increasing the frequency of benchmadss®ents. Some
districts developed assessments aligned with local adarim help ensure that
coverage and learning across schools. Other districtsteddan technology-
based programs that offer quarterly updates on studentrgseglong a lin-
ear scale, based on easily scored (but often skills-od@m@mputer multiple-
choice assessments. These programs, while they may reasschool’s staff
about student progress or alert them to trouble ahead tlaéitinform teachers
about how students are thinking, what they understand, evtey are falling
down, and how, specifically, teachers might change theiriagtnuctional prac-
tices to address students’ difficultiés.

LFor an account of a different use of technology to inform hess about student performance, see Ar-
tigue’s description of diagnostic tests in France and ti¢GOT project in this volume.
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For the past nine years a group of school districts in Califds Silicon Valley
have taken a different approach to mathematics assessihtese districts have
supplemented the state testing system with a coordinabgptgom of support and
learning for teachers based on a common set of assessmenstgistudents.
In this chapter, we briefly review the history of the MatheicetAssessment
Collaborative (MAC). We describe how the results of the atmerformance
assessment are used to guide professional development.ffé¥eadditional
examples of what the MAC is learning about student undedstgnacross the
grades. We review trends in student performance and dishas®lationship
between student performance on the MAC assessment and stathdests.

A Brief History of the Mathematics Assessment Collabor ative

In 1996, the Noyce Foundation formed a partnership with thet& Clara
Valley Mathematics Project at San &dState University to support local districts
with mathematics professional development. The new pesttie was dubbed
the Silicon Valley Mathematics Initiative. Its early workdused on provid-
ing professional development, establishing contentgedwcoaching in schools,
and collaboratively examining student work to inform tearshof pupils’ under-
standings.

At that time, the state of California was beginning a long amthulent bat-
tle over the establishment of new state curriculum starglplacob and Akers
2000; 2001; Jackson 1997; Schoenfeld 2002; Wilson 2003Jowing the state
board’s adoption of standards in mathematics, the govemremsed to establish
a high-stakes accountability system. For the first timeif@aia would require
a test that produced an individual score for every studeataBse developing
a test to assess the state standards was expected to talksd geses, the state
decided in the interim to administer an off-the-shelf, naaferenced, multiple-
choice test— Harcourt’s Stanford Achievement Test, Ninditi&n (known as
the SAT-9) — as the foundation for the California StandardiZesting and Re-
porting (STAR) program. In the spring of 1998, students exgs 2 through 11
statewide took the STAR test for the first time.

In an effort to provide a richer assessment measure for $clistoicts, the
Silicon Valley Mathematics Initiative formed the MathemcatAssessment Col-
laborative (MAC). Twenty-four school districts joined thellaborative, paying
an annual membership fee.

Selecting an Assessment

MAC's first task was to create a framework characterizing twhas to be
assessed. Keeping in mind William Schmidt's repeated irefitzat the U.S.
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curriculum is “a mile wide and an inch deepMAC decided to create a docu-
ment that outlined a small number of core topics at each deandé® The goal
was to choose topics that were worthy of teachers’ effdntt,were of sufficient
scope to allow for deep student thinking, and that could Bessed on an exam
that lasted just a single class period. Using as referestasgdards developed
by the National Council of Teachers of Mathematics, by tlsesbf California,
and by the local districts, teacher representatives fromCM#istricts met in
grade-level groups to choose five core ideas at each gragle lev

Once the core ideas document was created, the next task vdesetop a
set of exams that would test students’ knowledge of thesasidMAC con-
tracted with the Mathematics Assessment Resource SeMARSE), creators
of Balanced Assessmehto design the exams. (For a description of Balanced
Assessment’s design principles and the work of MARS, seg@t@h® in this
volume.) Each grade-level exam is made up of five tasks. Tékstassess
mathematical concepts and skills that involve the five cdea$ taught at that
grade. The exam also assesses the mathematical procegseblefm solving,
reasoning, and communication. The tasks require studentatuate, optimize,
design, plan, model, transform, generalize, justify,ripttet, represent, estimate,
and calculate their solutions.

The MARS exams are scored using a point-scoring rubric. Hask is
assigned a point total that corresponds to the complexittheftask and the
proportional amount of time that the average student wopé&hd on the task
in relation to the entire exam. The points allocated to tek tae then allocated
among its parts. Some points are assigned to how the studpptsach the
problem, the majority to the core of the performance, andiagdeints to evi-
dence that, beyond finding a correct solution, students dstraie the ability
to justify or generalize their solutions. In practice, thjgproach usually means
that points are assigned to different sections of a multi-gaestion. (For an
example of such a rubric, see Burkhardt, this volume.)

The combination of constructed-response tasks and weighleics provides
a detailed picture of student performance. Where the state'm-referenced,
multiple-choice exam asks a student merely to select froswars provided,
the MARS exam requires the student to initiate a problenaisglapproach to
each task. Students may use a variety of strategies to finticsmd, and most
of the prompts require students to explain their thinkinguetify their findings.

2Wwilliam Schmidt, U.S. research director for the Third Imtational Mathematics and Science Study, has
made this statement in numerous places. See, for exampl@réss releases available on the Internet at
http://ustimss/msu.edu.

3Balanced Assessment Packages [BAMC 1999-2000] of assessiteens and sample student
work were published by Dale Seymour Publications. Balanéedessment tasks can be found at
http://www.educ.msu.edu/mars and http://balancedassas.gse.harvard.edu.
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This aspect of the assessment seems impossible to duglicate exam that is
entirely multiple choice. Details of the administrationtbé exams also differ
from the state’s approach, in that teachers are encouragemabtide sufficient
time for students to complete the exawithout rushing. In addition, students
are allowed to select and use whatever tools they might reaexh as rulers,
protractors, calculators, link cubes, or compasses.

The Assessment in Practice

In the spring of 1999, MAC administered the exam for the firgetin four
grades —third, fifth, seventh, and in algebra courses —inchd districts.
Currently the collaborative gives the exam in grades twough grade 8, fol-
lowed by high school courses one and two. Districts adngénibie exam during
March, and teachers receive the scored papers by the endribf dgually a
couple of weeks prior to the state high-stakes exam.

Scoring the MARS exams is an important professional deveé expe-
rience for teachers. On a scoring day, the scoring traineesad the first 90
minutes training and calibrating the scorers on one taskralmdc each. After
that initial training, the scorers begin their work on thad&nt exams. After
each problem is scored, the student paper is carried to tkteroem, where
another task is scored. At the end of the day, teachers speaddflecting on
students’ successes and challenges and any implicatiomsfrauction. Scoring
trainers check random papers and rescore them as needally,Fia a scoring
audit, 5% of the student papers are randomly selected andrezgsat San Jés
State University. Reliability measures prove to be high:nalfanalysis across
all grades shows that the mean difference between the aligaore and the
audit score is 0.01 point.

Along with checking for reliability, the 5% sample is usedevelop perfor-
mance standards for overall score reporting. The colldiverhas established
four performance levels in mathematics: Level 1, minimalcass; Level 2,
below standards; Level 3, meeting standards; and Levelnsistently meeting
standards at a high level. A national committee of educatxerts, MARS
staff members and MAC leaders conducts a process of settimglards by
analyzing each task to determine the core of the matherhagictormance it
requires. The committee examines actual student papeetgmaine the degree
to which students meet the mathematical expectations aégthe and it reviews
the distribution of scores for each task and for the exam ab@eaw Finally,
the committee establishes a cut score for each performamekfor each test.
These performance levels are reported to the member thstteachers, and
students.
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Once the papers are scored, they are returned to the schbtmig, with a
copy of the master scoring sheets, for teachers to reviewsacs a guide for
further instruction. Each school district creates a datalvéth students’ scored
results on the MARS exam, demographic information, andescon the state-
required exam. Using these, an independent data analysigacty produces a
set of reports that provide valuable information for prefesal development,
district policy, and instruction.

How Assessment | nforms I nstruction

Over time, it has become clear that the tests, the scorirgjosss and the
performance reports all contribute to MAC’s desired outeorimforming and
improving instruction. The scoring sessions are powenfofgssional develop-
ment activities for teachers. To be able to score a MARS exaidccurately,
teachers must fully explore the mathematics of the task. ly&ireg different
approaches that students might take to the content withih &k helps the
scorers assess and improve their own conceptual knowlddwescoring pro-
cess sheds light on students’ thinking, as well as on commualest errors and
misconceptions. As one teacher said, “I have learned hovotodt student work
in a whole different way, to really say, ‘What do these mankshis page tell me
about [the student’s] understanding?” Recognizing niseptions is crucial if
a teacher is to target instruction so that students carfyclduir thinking and
gain understanding. The emphasis on understanding caas luEps teachers
build a sound sequence of lessons, no matter what currictilegnare using.
All of these effects on instruction grow out of the scoringgess.

The scored tests themselves become valuable curriculueriadatfor teach-
ers to use in their classes. MAC teachers are encouragedewrhe tasks with
their students. They share the scoring information witlir steidents, and build
on the errors and approaches that students have demodsiratee exams.

Toolsfor Teachers

Being data-driven is a common goal of school districts. s ttay of high-
stakes accountability, districts are awash with data, pétmuch of it is in a
form readily useful to teachers. To meet that need, MAC ghiesTools for
Teachers, an annual set of reports derived from the results of eactisyegam.

Along with broad performance comparisons across the cmidlye’'s mem-
bership and analysis of the performance of different studesups, the reports
provide a wealth of other information. A detailed portraitdtompiled of how
students approached the different tasks, with a desanigficommon miscon-
ceptions and evidence of what students understand. Thetsepdude student
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work samples at each grade level showing the range of stsid@pmproaches,
successes, and challenges. (For examples, see Fostegltimee.) In addition,

the reports educe implications for instruction, giving gfie suggestions and
ideas for teachers as a result of examining students’ dtrerand the areas
where more learning experiences are required.

This set of reports is distributed to teachers throughositirtitiative. Each
October, MAC presents large-scale professional develapmerkshops to in-
troduce the newlools for Teachers. Many teachers use these documents to
plan lessons, determine areas of focus for the year, anddtek formative
assessment experiences for their classes.

Using Student Responsesto Inform Professional Development

The Mathematics Assessment Collaborative provides a bevagpe of profes-
sional development experiences for teachers and leadesgynificant design
difference between the professional development provideslgh MAC and
other professional development is that the MAC experiemessignificantly
informed by the results from the annual exams. This tragslatto workshops
that target important ideas where students show areas dness. Here are
three examples.

Proportional reasoning is a central idea in middle schaoR001, seventh-
grade students were given a task called The Poster (see aga}. pThe task
assesses students’ ability to apply their understandinyagortion to a visual
scaling situation.

Only 37% of seventh graders were able to meet standard oraske and
only 20% could completely solve both questions in the taslani(63%) of
the students did not think of the problem as a proportionaltiomship; most
used addition to find the missing measurement in the prapwtisituation. A
typical misuse of addition in this problem is reproduced lo# next page.

This student misunderstanding of proportional reasoniegalme a major
focus of professional development planning for MAC middiaeol teachers.
MAC institutes and workshops provided both content knogéednd pedagog-
ical strategies for teaching proportional reasoning indt@dchool. These ses-
sions for teachers made explicit the underlying conceptatads, rates, and pro-
portions, including understanding proportions from a fiowal approach. At
the professional development sessions, teachers pracaieing non-routine
proportional reasoning problems. They made connectiohsdas represen-
tations and representatiVesf these functions that used bar models, tables,

4Representatives of a function are descriptions that doaroptetely determine the function, for example,
a finite table of values does not determine all values of atfonc¢hat has infinitely many possible values.
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The Poster

This problem gives you the chance to:
« calculate sizes in an enlargement

Photograph Poster

I 25 cm |

1. A photograph is enlged to make a poster

The photograph is 10 cm wide and 16 cm high.
The poster is 25 cm wide. How high is the poster?
Explain your reasoning.

2. On the postethe building is 30 cm tall.
How tall is it on the photograph?
Explain your work.

e
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graphs, and equations. Teachers were encouraged to useutore problems in
their classroom and to promote the use of different reptatiens and multiple
strategies to find solutions.

Four years later, seventh-grade students were given Lawmimdao assess
proportional reasoning. The task involved making sensatekt a special type
of proportional reasoning that students traditionallyggie with.

Lawn Mowing

This problem gives you the chance to:
+ solve a practical problem involving ratios
* use proportional reasoning

60 yards

40 yards

Dan and Alan take turns cutting the grass.
Their lawn is 60 yards long and 40 yards wide.

1. What is the area of the yard? square yards

Dan takes an hour to cut the lawn using an old mower.

2. How many square yards does Dan cut in a minute?
Show your work.

Alan only takes 40 minutes using a new mower.

3. How many square yards does Alan cut in a minute?
Show your calculation.

4. One day they both cut the grass together.
How long do they take?
Show how you figured it out.



10. THE MATHEMATICS ASSESSMENT COLLABORATIVE 145
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Dan and Alan take turns cutting the grass.
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Fifty-nine percent of the students met standard on the &sk) improvement
over students’ performance on the proportional reasorgigk in 2001. We see
above work in which the student set up a ratio between theosittee lawn and
the minutes it took to cut the lawn in order to find the unit satEhen the student
used two different reasoning strategies to determine anfiroothe amount of
time it takes for each person to cut the lawn. This paper ic&mwf the way
students’ approaches to proportional reasoning problesxe mproved over
the years.

We believe, based on survey feedback and student achievetaen that
MAC'’s explicit focus on proportional reasoning with midddehool teachers
contributed to this improvement in student achievemenindJstudent results
from the MARS test to tailor and inform professional devetgmt for the fol-
lowing year has become a cornerstone of MAC strategy.

The MARS assessment provides a valuable perspective oargtidinder-
standing from grade level to grade level. This vertical viever the grades
allows us to investigate how student performance relatedfarticular math-
ematical idea, such as patterns and functions, changedime+— or doesn'’t
change. One worrisome trend is that students often arealaarn foundational
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skills in an area of mathematics in the early grades but themi@able to move
beyond their basic understanding to apply, generalizeysiify solutions. This
trend is illustrated in a set of similar tasks concerningdinfunctions in fourth
grade, seventh grade, and Algebra 1 (Hexagon Desks, Hesagoth Patchwork

Hexagon Desks 2. On the grid, plot the results from the table you completed in question 1.
“This problem gives you the chance o The first two points have already been plotted for you.

« find and extend a number pattern

+ plot and use  graph 56

Sarah finds how many students can sit around a row of desks. The top surface of 5

cach desk is a hexagon, and the hexagons are arranged in rows of different shapes.

e~ 44
40
[] » 1 desk 6 students A
S .,

£ 36

3
232
2 Y\ Z %
q » 2 desks 10 students _E 2
ER

L R ] 2

>

2 2 2
12
] » 3 desks 14 students s
Sd S @ e
PN 2N 2 2N
0 123456 7 8 91011121314
q D 4desks Number of desks
L A e I S A

3. Sarah says that 47 students can sit around a row of 11 desks.
Without drawing the desks, explain how you know that Sarah is wrong.

1. Complete Sarah’s table.

Number of desks in a row Number of students

1 6

2 10

3

4

5 How many students can sit around a row of 11 desks?

6
- Page 4 Hoxagon Desks Tos : Form A - Pages Hoxagon Desks  Tost 4 Form A

Hexagons 2. Find the perimeter of a row of 10 tiles. — inches

This problem gives you the chance to: Explain how you figured it out.

« recognize and extend a number pattern in a geometic situation
«find a rule for the pattern

Maria has some hexagonal tiles.
Each side of a tile measures 1 inch.
She arranges the tiles in rows; then she finds the perimeter of each row of tiles.

3. Write a rule or formula for finding the perimeter of a row of hexagonal tiles
when you know the number of tiles in the row.
Let n = the number of tiles, and p = the perimeter.

Liile
perimeter = 6 in.

2tiles
perimeter = 10 in.

4. Find the perimeter of a row of 25 hexagonal tiles.

Show your work. _ inches
3iles Y
4 tiles
Maria begins to make a table to show her results.
Number of tilesinarow | Perimeter in inches 5. The perimeter of a row of hexagonal tiles is 66 inches.
X p How many tiles are in the row?
2 10
3
4
1. Fill in the empty spaces in Maria’s table of results.
What will be the perimeter of 5 tiles? _ inches

Page 2 Hexagons  Test7: Form A Page 3 Hexagons  Test 7: Form A
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Patchwork Quilt 2. How many black hexagons does Sam need for 66 white hexagons?

This problem gives you the chance to: Explain how you figured it out.
« recognize and extend a number pattern
« express a rule using algebra

g a border for a patchwork quilt.

black and white regular hexagons .
ek and white regular hexagons 3. Write a formula that will help you to find how many white hexagons (W) Sam needs
for n black hexagons,

Sam makes a table to show the number of black and white he;

Number of | Number
black of white
hexagons | hexagons

4. Use your formula to find how many white hexagons Sam needs for 77 black hexagons.

1 6

Show your work
2 1
[%) : "

white hexagons

te hexagons does Sam need for 6 black hexagons?

Page 5 Patchwork Quilt  Test Page 6 Patchwork Quilt  Test 9

Quilt). Each grade’s task concerns a finite pattern to be exaun extended,
and explored. Students are also asked questions abousyvaltiee domain or
range of the linear function associated with the patterrnth&tsecondary level,
students are asked to write a formula for this relationship.

MAC analyzed student papers at these three grades to detemhiere stu-
dents were successful with functions and where they stegggHere is the
percentage of students successful on each element of the tas

% successful

Task element Grade 4 Grade 7 Algebra
Extend the pattern 84% 82% 87%
Given a value in the domain, 57% 58% 53%

find the value

Given a value in the range, 40% 35% 68%
find a value in the domain

Write a formula n/a 27% 27%

The exam results show that student performance on most eierokthese
tasks did not improve as the grade level increased. Studeatsthree grades
were similarly successful at extending the pattern. Thegdage of students
successful at using a functional relationship to find a vakas similar at all
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grade levels, although the algebra task asked studentg @ lasger value. The
algebra students were more able to determine the inveet@rethip but showed
No more success in writing an algebraic equation than trensegraders. These
results —flat performance on function tasks across gradsslev point to a
need to go beyond asking students to extend patterns byingablem to reason
and generalize at more complex levels. Without instructieking students to
go more deeply than their first solution, their mathematimlelopment may
stall at the basic level that they attained years earlieesélstatistics help us un-
derstand the challenges of teaching upper-grade studéotsnly do students
need to learn more mathematical ideas and language, bualdeneed explicit
learning experiences in reasoning, generalizing, andfyjirgj. These higher-
level thinking skills should be routinely addressed in reatlatics classes.
Using the MARS exam has also helped MAC make inroads on stuadisnon-
derstandings related to mathematical conventions, lagegyua notation. When
we focus professional development on one of these misutadeliags, we of-
ten see dramatic changes in student responses. One commpipredlem,
observed in student solutions involving multiple openasiavas the use of math-
ematical run-on sentences. Consider the problem of howd¢alese the number
of feet in a picture of a girl walking three dogs. A typical dorrect) student
response readd:x 3 = 12+ 2 = 14. This is a “mathematical run-on sentence”:
4 x 3 does not equal2 + 2. The solution steps should have been written out:

4x3=12 1242=14

At first glance, this correction may seem like nit-pickingutBne problem with
the notation is more than just sloppiness; a run-on senteeitays a common
misconception. Instead of understanding that the equalisidjcates that ex-
pressions on the two sides of the sign have the same valuksndtuusing such
run-on sentences take the equal sign to signal that an aperaust be per-
formed: “The answer is...” [Siegler 2003]. This view cohtries to further
confusion as students learn to generalize and work withesgions containing
variables in later grades.

We found that this error in notation occurred regularly tigbout the tested
population. On further investigation, we learned that ieas commonly al-
lowed this notation to be used in classrooms, or even uséermhselves when
demonstrating solutions to multi-step problems. The assent report for that
year pointed out the problem and announced that solutioing wen-on sen-
tences would no longer receive full credit. Subsequengsibnal development
showed teachers how such notation led to student miscaanspwVithin a year,
the collaborative noted a dramatic change in the way stgden®7 districts
communicated mathematical statements.
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This matter of notation was just one example of how analyzpatierns
of student error led to improvements in instructional prect Other areas of
improvement include differentiating between continuonsd discrete graphs,
noting and communicating the units in measurement prohleistnguishing
between bar graphs and histograms, understanding casretegnds in scatter-
plots, and developing understanding of mathematicalfications. Examining
MARS results has also led teachers to confront significanbks of unfamiliar
mathematical content. Discussing the tasks and studgmmess often uncov-
ers the fact that, for many topics and concepts in algebangey, probability,
measurement, and statistics, teachers’ understandingalk.vincovering these
gaps in teachers’ content knowledge is central to improiisgruction.

MAC Assessment and State Testing

The quality of information that the Mathematics Assessnt@mitaborative
has provided to its member districts has helped the distmaintain their com-
mitment to professional development that concentratesrgordving teacher
understanding. California offers significant incentivaesl aanctions for student
achievement on the state STAR exam, and many districts sathesstate are
thus tempted to embrace narrow quick-fix methods of test f@hejbon practice
tests and focus on strategies for answering multiple-ehtasts) and “teaching
to the test.”

To counter this temptation, MAC has been able to show thatn evhen
a significant number of students are improving on the state tieeir success
may not translate into greater mathematical understarasndemonstrated by
success on the more demanding performance assessmentstafisigcs also
indicate that, as students move up the grades, the dispacitgases: more
and more students who appear to be doing well on the state faibrn meet
standards on the performance exam. Conversely, succes®e dMARS exam
becomes an evdretter predictor of success on the state’s STAR exam. By

STAR
MARS Basic or below Proficient or above
E Below standard 23% 7%
% Meets or exceeds standards 12% 58%
E Below standard 46% 11%
% Meets or exceeds standards 6% 37%
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grade 7, students whose teachers have prepared them tonpevidl on the
MARS exam are extremely likely to perform above the fiftiedrgentile on the
STAR exam. The table on the preceding page compares su@tesson the
2004 MARS and STAR exams for grades 3 and 7.

The Mathematics Assessment Collaborative has been ablenwrtstrate
to the satisfaction of superintendents and school comesittkat high-quality
professional development significantly enhances studgrieeement. District
case studies show that students whose teachers partiaipetiensive MAC
professional development achieve higher averages onlthestate mathematics
test and the MARS exam than students whose teachers wheaiaJelved. As
a result, districts have continued to invest in mathematiofessional develop-
ment and formative assessment. The number of studentsaedsasd teachers
and grade levels involved has grown every year, even as MAGéyat the num-
ber of member districts relatively constant. In 2006, mbentseventy thousand
students of 1300 teachers in thirty-five districts partitgal in the MARS exam.

The performance of MAC district students on the STAR examdoasinued
to rise. For example, while 53% of MAC district third gradeerformed above
the fiftieth percentile on the state mathematics test in 18880 met standard
(Proficient or Advanced) on the more challenging Califorfgfandards Test for
mathematics in 2005. Similar growth has occurred in theraghades, with a
minimum of 52% of MAC district students meeting standardeattegrade level.

There are a wide number of variables to consider when comgpatiident
achievement statistics. In an effort to eliminate as mamatki&es as possible
and still compare performance on the STAR exam betweensisidéteachers
involved in MAC programs and students of other teachers,naéyaed statistics
from nineteen districts in San Mateo County. Of the ninetgistricts, ten are
member districts of MAC.

The analysis compared student achievement on the 2005 SXAR &or
students in second grade through seventh grade. The MA@rgtids a group
are generally poorer than the comparison group, with 37%eMAC students
qualifying for the National School Lunch Program (NSLP) gared to 30% of
the non-MAC students. Both groups have 26% English LangLuageers. The
data set consists of 21,188 students whose teachers areendiers of MAC
and 14,615 students whose teachers are involved in MAC anagir The figure
at the top of the next page indicates that a larger percemtbgridents from
MAC teachers met standards on the 2005 STAR exam than ssufitent non-
MAC teachers at every grade level except seventh grade ewherpercentage
was the same.

These statistics are encouraging because the populatieedsiey the MAC
schools is slightly poorer, a demographic factor that hankshown to limit
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achievement. These findings are promising in that they ogiefthat students
of MAC teachers, who typically engage their students in Higrel problem

solving and more open, constructed-response tasks, éatpeother students
on the more procedurally oriented STAR exam despite chgilhgneconomic

factors.

Success on the state test is politically important, but kngwhe percentage
of students that exceeds a single score level tells us éibitaut how scores are
distributed. More telling as a measure of progress in stubkarning over
the whole range of performance is the growth that studentsodstrate on
the MARS performance exam. Over time, grades 3 through 6 bBhown
considerable increases in the percentage of studentsngesttindard on the
MARS exam. In addition to seeing more students in MAC achigwat the
highest performance level, we also find fewer students wh@arforming at
the lowest level. The figure below shows the percentage afesiis at each
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performance level in the first year of implementation verthescurrent year.
In second grade, 60% reached level 4 in 2005, up from 18% ii3.20Qiring

that same period, the percentage of second graders in tlesti@erformance
level decreased, with only 4% at the lowest level in 2005 cameg to 12% in
2003. In fourth grade, there is a net change of 30% more stsidaieving
level 4 in 2005 compared to 2000. More fourth graders havesahop from the
lowest performance level, with numbers decreasing from &v2000 to 5% in

2005. What is happening in practice at these elementaryegredan upward
shift in performance for students at every achievement.ld»een the lowest-
achieving students are addressing the complex MARS tagskd@monstrating
some level of understanding. In grades 6 and 8, on the othwt, there are
gains in achievement at the highest level with an increas&586 and 12%
respectively, but there is little change in the lowest perniance level.

These findings have convinced district leaders to embracéhdory central
to our work. This theory states that when teachers teachetbithideas (e.qg.,
the core topics in the MAC framework), participate in ongpoontent-based
professional development, and use specific assessmenmnation to inform
instruction, their students will learn and achieve more.

Teachers benefit from this approach as much as studentsst@sXormative
assessment sends a different message to students tharl dgdima and grades,
a collaborative system of formative performance assessaaus a different
message to teachers than does high-stakes summativenassessTeachers
laboring to improve student performance on a high-stakesnezan come to
feel isolated, beaten down, and mystified about how to ingr®ecause they
are rewarded for getting higher percentages of studentooeescore bar in one
year, they may be tempted to focus primarily on the group wdestts nearest
to that bar or to grasp at a set of narrow skills and procedimatswill allow
students to answer a few more questions correctly. The egige of test se-
curity mean that teachers often receive little specific imfation about where
their students’ performance excelled or fell short. Wheghkstakes test results
come back, often months after the exam, teachers can @owiith the results
but regard them as a final grade that marks them as a succesk.f

The Mathematics Assessment Collaborative fights teackense of isolation
and helplessness by sharing everything it learns aboutstsidit identifies com-
mon issues and potential solutions. It helps teachers atahet how learning at
their particular grade level is situated within a continuahstudents’ growing
mathematical understanding. It promotes communicationsacclassrooms,
schools, and grade levels. It encourages teachers to takear| deeper view
of what they are working to achieve with students.
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Assessment that requires students to display their worktis panacea that
suddenly transforms student learning. Rather, itis a trdddiilding the capacity
of the teaching community to improve its work over time. Thscibline of
exploring together both the core mathematics we want staderknow and the
evidence of what they have learned is simultaneously hunglaind energizing.
Knowing that they are always learning and improving createsng educators
a healthy, rich environment for change. To improve instarcrequires that
teachers become wiser about the subject they teach and {fsethnat students
learn it. Performance assessment of students, with deétfaitenative feedback
to teachers accompanied by targeted professional develapinelps to build
the teacher wisdom we need.
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