Practices Worthy of Attention
Collabor ation of Special Education

and M athematics Teachers

Denver Public Schoadls
Denver, Colorado

Summary of the Practice. Denver Public Schools beganatwo-yea pilot program providing a
collaboration model for mathematcs and special education teaclersthatallows both to improve
their mathemai csinstruction to accommaodate the wide continuum of learrersin their classrooms

Need. Special education teachrersoftendo not have expertise in mathematics, and thus have

diffi culty supporting their students in mathematicsat higher grade levels. Mathematcsteachersdo
not always know how to accommodate special educaion studertsGindividualizededucaion plans
without Odimbing downOthe mahemaics contert. Denver saw a needto have mathemaicsard
special education teaclers work together to beg support all of their studertsin secandary
mathemaics.

Goal. The goal of DerverOsollaboration of special educaion ard mahemaicsteachersis
twofold: to support mathematics and special education teachersto improve their use of
differentiatedinstruction in mathematics, and to provide studentsin special educaion anerriched
mathemaitcs curriculum and the opportunity to learnmearingful mathematcs.

Demographics

Denver Public Schods, which serves grades KBL1L2, has had arelatively stable enrollment rate
of about 72,000 students over the past few years.

Table 1. Denver Public School Distri ct Enrollment Data

Academic Year Enrollment
2002E2003 71,972
2003Er2004 72,103
2003Er2004 72,472
2005E2006 72,312

Table 2 shows the percentage of students enrolled by race/ethnicity and limited English
proficiency; it also shows the percentage of students receiving special education services. In
200%2006,the majority of studentsin Denver were Hispanic (57 5%) followed by white
students and black students (each jus bdow 20%) and then Asian American students (3.1%).
The percentage of students classified as having limited proficiency in Endlish has contnued
to inarease ove thelast few years, mog dramatically from 30%in 20042005t0 402%in
200%Er006.
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Denver@ 20042005 Speial Education Report (Denver Public Schools, 2005)lists the
number of students receiving special education services enrolled by disability as well as by
race/ethnicity and sex. As seenin Table 2, the percentage of students in special education has
continued to rise, from 10.8% in 20022003to 11.9% in 20052006.Althoughthedata are
not disaggregaed bdow, racia/ethnic representation in the special education categotry is
similar to the makeup of thedistrict, with abouthdf of special eduction students bang
Hispanic and about22% beng white.

Table 2. Denver Public School Distri ct Enrollment Rates

. . Percentage
Demographics Academic Year Enrolled
2002E2003 33
_ _ 2003B2004 31
Asian American
2004E2005 31
2005E2006 31
2002E2003 19.1
2003B2004 18.8
Black
2004E2005 19.0
2005E2006 184
2002E2003 56.1
. _ 2003B2004 57.1
Hispanic
2004E2005 57.3
2005E2006 57.5
2002E2003 20.2
, 2003B2004 19.7
White
2004E2005 194
2005E2006 19.8
2002E2003 10.8
, ) 2003B2004 11.3
Special Education
2004E2005 117
2005B2006 11.9
2002E2003 29.1
Li mited English 200382004 29.9
Proficient 2004E2005 30.0
2005B2006 42.2

The2004£2005Speial Education Report also lists the cross-classification of students as
gpecia eduation and English languayelearner (ELL), asseenin Table 3. Thereis a steady
increase in the number of English languagelearners receiving specia education services.
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Table 3. Denver Public School Distri ct Enrollment Rates
of English Language L earnersin Special Education

_ Special Education/ELL Cross-Classifi cation
Academic Year

Number Enrolled Percentage of Students
2000E2001 921 12.7
200182002 1,064 13.7
2002E2003 1450 18.6
2003B2004 1,738 21.3
2004E2005 1,947 22.7

Description of the Practice

Denver Public Schools bdievesthat students with specia needsare pat of acontnuumof
learners with differences, rather than a separate popuktion. As such, adgpting curriculum,
ingruction, and assessment is appropriate for any learner, notjug for students with special
needs Denver has been working on suppoting the collaboration of special eduction and
mathematics educators, hoping to build capacity amongboth sets of teachers for improving
ingruction in mathematics. For mathematics teachers, the collaboration with specia education
teachers offers them oppatunities to better undestand the needs of studentsin special
education. For specia educion teachers, the collaboration with mathematics teachers offers
them oppotunities to better undestand the mathematics curriculum and encourage special
educion students with chdlenging mathematics work. In discussing the framework for what
isinvolved in learning mathematics, teachers learn aboutthe different types of difficulties
students can have and are provided conaete lists of strategies to use as resources for making
mathematics more accessible to all students.

The concept behind this collaboration is universal design for learning, which takes the
approach tha students differ in theways tha they best learn and express themselves
(Burggahler, 2005. CAST, the Center for Applied Special Technology, has devel opad
several resources based on universal design for learning princples, CAST bdievestha good
resources based on those prindples provide

¥ Multiple meansof representation, to give learners variousways of acquiring
information and knowedge

¥ Multiple meansof expression, to providelearners aternatives for demondrating what
they know,

¥ Multiple meansof engagement, to tap into learnersQinterests, offer appropriate
chdlenges, and increase motivation. (CAST, 2007

Denver usd resources from the Education Development Center (EDC) in building this
collaborative modd. The EDC has conducted research and developed courses for teachers and
administrators aroundtheissue of universal designin mathematics curriculum (see, e.q.,
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Brodesky, Gross, McTigue & Palmer, 2007;Brodesky, Gross, McTigue & Tierney, 2004;
Education Development Center, 2007)

To paticipaein Denver@ collaborative modd, special education and seconday mathematics
teachers meet regularly, aboutevery six weeks after school, teaming up as pars. The person
who is both thedistrict® mathematics and special education specialist facilitates these
meetings Thefirst time theteachers are matched as a par, teachers choo® a sample student
and think aboutwha kindsof strengthsand chdlenges this student has. Teachers then
congder key questionsaboutwhat accommodaions should be used for individud students,
how much accommodation is needed, and how the accommodaionscan beimplemented. The
fundamental god of thetask is nat to ater the mathematics concepts but rather suppot
students reaching the mathematical (big ideaOof the lesson.

In subsequent meetings thework revolves aroundcollaboration of mathematics and special
education teachers working together to suppot studentsOmathematical learningin pars. For
ingance, each par of teachers writes a single mathematics lesson plan, learning how to build
in accessibility and accommodaionsto address the rangeof thar studentsQindividud
chdlenges and needs Based on thework of Barton and Heidema (2002 and Brodesky et al.
(2004) theteacherslearn strategies for preparing and implementing such alesson plan. This
approach is conaete, since teachers pick three students to represent arangeof mathematical
abilities (e.g., strugding or typical), and teachers actudly write alesson plan togeher with
this new strategy as a guide When teachers write alesson plan with these focal studentsin
mind, it hdpsthem address the needs of therangeof studentsin ther classin atangible way.

L earning to teach with this approach takes time, and, as Denver@ teachers are becoming more
comfortable with it, they have begunto decrease their use of different and less effective
versionsof lesson plansfor specific students. With any of these strategies, thegod isfor
teachersto follow a process for planning accessibility strategies that address learning bariers
while maintaining theintegrity of the mathematics. Before leaving the meeting, the teachers
plan to use specific strategies with ther students and prepare to provideevidence (e.g.,
student work) of the use and effectiveness of the strategy at the next meeting. The next
meeting beginswith afollow-up of the collaboration with theteacher pars reflecting onthear
collaborationin written form, answering the questions How did you collaborate? What were
your successes? What were your learnings? What are your next steps? Teachers then discuss
ther respones with thar patners.

Themeeting facilitator asks teachers to share thar strategies and stories with thewhole group.
Afterward, each teacher doauments thetop three strategies they mos frequently use with
students, thetwo strategies they would like to add to ther practice more often, and one
guestion aboutusng accessi bility strategies for mathematics. They then share thar gods and
cautionsregarding accessibility strategies so they can learn from oneanother to see what
chdlenges other teachers have had. This type of sharing buildsa suppot groupthat
professiondly sharesideas and actud practices in thefield, which gives theteachers a
common set of gods to aim for and cautionsto keep in mind. Some of the teachersOgods and
cautionsare listed in Table 4.
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Table 4. Goalsand Cautions for Accesibility Strategies

Goals Cautions

¥ Making the mahemaicsmore accesible ¥ Changing the task so much thatyou lose:

to divers leaners * Importart mathematcs
¥ Increasng the chancesof leaner succes * Integity of the contert or pedagogical approach
¥ Building on the studertsOstrengths ¥ Seting the expectations too low for students

Results

The Colorado Student Assessment Program (CSAP) is Colorado® large-scal e assessment that
is compliant with theregulationsof the No Child Left Behind Act. Colorado began tracking
disaggregated student performance in 200FR004.Table 5 lists Denver® performance results
for thegrades 6, 8, and 10 mathematics sectionson the CSAP.

Table 5. Denver Public Schools Reaults on the
Colorado Student Assessment Program Mathemati cs Exam

Percentage At and Above

Demographics Ac\?céearmic the Proficient Level
Grade6 Grade8 Grade 10

200362004 26 15 10
All Students 2004E2005 31 17 13
200562006 34 22 15
200362004 46 35 21
Asian American  2004ER005 59 35 24
200562006 59 49 35
200362004 20 8 2
Black 2004E2005 21 9 4
200562006 27 14 7
200362004 17 8 2
Hispanic 2004E2005 23 9 4
200562006 26 14 5
200362004 57 42 30
White 2004E2005 65 44 37
200562006 65 50 M
o _ 200362004 13 6 1
L ”;rtggflggl'sr‘ 2004E2005 23 10 5
200562006 11 5 2
_ 200362004 16 7 3
522382: f%'g y  2004ER005 22 8 4
200562006 26 5 5
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Students across all groups(except students with limited English proficiency) show steady
improvement within each grade butfewer students are meeting or surpassing the proficiency
level on CSAP at highe gradelevels. White and Asian American students are outperforming
all other students at each gradelevel. At grade 8 and especially grade 10, the peformance of
black and Hispanic students is dramatically lower than tha of their Asian American and white
peers. The paformance of students with limited English proficiency or with economic
disadvantagesis similar to tha of black and Hispanic studentsin grades 8 and 10. At grade6,
it lookslike economicaly disadvantaged students are improving thar performance each year
and clogng the achievement gap.

Table 6 shows the percentage of students both in and notin specia eduction courses who
scored at or abovethe proficient level in the secondary grades on the mathematics portion of
the CSAP. For studentsin special education courses, there appear to be steady gansin
grade 6 in the percentage passing the mathematics CSAP, butin the other four grades, roughy
the same percentage of students appears to pass the assessment each year. On the other hand,
students who are notin special education courses tend to make steady improvement each year
and for each grade, which exacerbaes the achievement ggp of studentsin specia education.

Table 6. Percentage of Students Scoring At or Above the Proficient Level on the Mathematics
Portion of the Colorado Student Assessment Program, by Special Education Classification

Academic

Year Classification Grade6 Grade7 Grade8 Grade9 GradelO

Special Education 4 3 3 2 3

2003Er2004 . :
Non-Special Educaton 29 20 17 12 10
Special Education 7 4 4 2 2

2004E2005 . .
Non-Special Educaton 34 24 19 14 14
Special Education 10 5 4 3 3

2005B2006 . .
Non-Special Educaton 38 23 24 19 16

Conclusions

In thetwo years the pilot program of collaborative work between mathematics and special
education teachers has been in place, reflective feedback collected from the participaing
teachersindicates tha they are learning more aboutcontent and improving ther teaching
strategies. To dae, thedistrict has not collected aformal set of information to show evidence
of the effect of the collaborative modd oningrudiond practice or student performance. With
achangein Denver@ district administrationin 2006E2007,a corresponding changein the
focusof professond development occurred. Althoughteachers have suggested a continudion
of collaborative oppatunities and strategies to suppot strugglinglearners in mathematics,
there was noformal structure for the modd during 20062007

New leadership at thedistrict administration level isachdlengetha can changethe
immediate priorities for adistrict. Until apossible revival of the collaborative program,
teachers plan to continueusng theresources tha dready exist. Representatives fromthe
district math team have disseminaed information throughthe annud fall meeting of the
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Colorado Counal of Teachers of Mathematics (CCTM) and the Colorado Metro Math
Intervention Team (CoMMIT), which is an offshootof the Colorado state leadership group of
math educators, Colorado Math Leaders. Teachers can learn aboutthe protocols and theory
behind thework throughthese workshops as well aslearn which teachers may beable to talk
aboutthe materials informally within Denver Public Schools.
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About Practices Worthy of Attention: Local Innovations in Strengthening Secondary Mathematics

Practices Worthy of Attention isajoint initiative of Achieve, Inc. (www.achieve.org), and the Charles
A. Dana Center at The University of Texas at Austin (www.utdanacenter.org). Theinitiative is led by
Pamela L. Paek, aresearch associate at the Dana Center, who, in 2006, examined 22 program, school,
and district practices that showed promiseN based on early evidence and observationN of strengthening
secondary mathematics teaching and learning.

Our goa was to document practitionersOdescriptions of what is really happening in the field to
strengthen secondary mathematics education around the country. Thus, while the practice highlighted
may be common, the specific structures and strategies used to implement the practice are worthy of
attention. These initial investigations set out to mark these practices for future rigorous scientific inquiry
by Dana Center and other researchers.

Ultimately, we hope to create acommunity of inquiry made up of university researchers working with
administrators and teachers from featured schools and districts to more rigorously research how
effectively these practices improve secondary mathematics learning for all students.

Reports and practice profiles. An executive summary details the methods for this initiative and
analyzes themes. Two cross-case analyses discuss specific strategies for raising student achievement
and building teacher capacity. Brief profiles describe each practice. All of these publications are
available on our website at www.utdanacenter.org.

Data. In all cases, data about the practice were provided by the program, school, or district studied as
part of adescription of their practice. We did not independently analyze data gathered through a
consistent assessment tool, and we did not evaluate their uses of datafor measuring effectiveness. Thus,
the data in the practice profiles are intended not to prove the practice® effectiveness from a research
perspective, but to paint a detailed picture of the practice and what data were used by the program,
school, or district to gauge how well it was working.

Theoretical frameworks. In some cases, district staff mentioned specific literature on theory or
practice that they used when they developed the practice we highlight. In those cases, we cite that
literature in our discussion of the practice.

How to cite thisprofile
Pagk, P. L. (2008, January). Collaboration of special education and mathematics teachers: Denver Public

Schools. Case study from Practices worthy of attention: Local innovations in strengthening secondary
mathematics. Austin, TX: Charles A. Dana Center at The University of Texas at Austin.

Charles A. Dana Center at the University of Texas at Austin 8



