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ABSTRACT: The purpose of this article is to share information related to the
emergence of mathematics renewal (i.e., enhancing teacher instruction) for

- struggling learners within an elementary PDS. Specifically, background related to
the PDS and three phases of the renewal process are discussed (i.e.,
identification of needs, implementation of new instructional practices,
outcomes and determination of next steps). The article concludes with a
discussion of lessons learned and recommendations for others who choose to
initiate mathematics renewal within their respective PDS settings.

NAPDS Essential(s) Addressed: #4/A shared commitment to innovative and
reflective practice by all participants, #5/Engagement in and public sharing of
 the results of deliberate investigations of practice by respective participants

Mathematics continues to be one of the most
~ important as well as one of the most

2  challenging aspects of the school curriculum

for many elementary students. Estimates
teveal that between 5% and 13.8% of the
school ‘mpulation have mathematics learning
* disabilities (Barbaresi, et al, 2005; Geary,

"~ 2004). and that many students without

d"‘“mtﬂd disabilities struggle with mathe-

. matics_as well (Chard, et al., 2008; Jordan,

- Kaplan, Locuniak, & Ramineni, 2007; Na-
tional Mathematics Advisory Panel, 2008).

For the past several decades, the National
Council for Teachers of Mathemarics
(NCTM) has been at the forefront of
mathematics reform (National Council of
Teachers of Mathematics, 2000, 2006). This
group has identified principles and standards
for improving the quality of mathematics
education for students in prekindergarten
through twelfth grade. More recently, the
Council of Chief State School Officers
(CCSSO) and the National Governors Asso-
ciation Cenrer for Best Practices (NGA
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M 2007). Researchers
and educators are now challengefi o merg
identified standards with appropriate lnsn-'uci
tional practices to improve mathematica
outcomes for students who struggle “{‘d’
mathematics, including those with learning
disabilities.

Professional Development Schools (PDS)
offer a promising environment for investiga-
tions related to the merger of mathematics
standards and appropriate instructional prac-
tices to take place. According to the National
Association for Professional Development
Schools (2008), an important part of the
PDS agenda is the encouragement of joint
school-university investigations of education-
related issues and the promotion of learning
among schoolaged students who attend these
schools. The.asociau'on also identified “3
s'hared commitment to innovative and reflec.
tve practice by all participants” as an essential
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discussion of lessons learned and recompmg,,
dations for others whc.> fihoose to initiate
mathematics renewal within their Tespective

PDS settings.
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Context for the Mathematics
Renewal

The PDS involved in this mathematics
renewal project was a public elementary
school located within one of the largest school
districts in the United States. Specifically, the
school was located on the campus of a large
metropolitan research university. The PDS
served approximately 600 students from a
wide range of backgrounds and educational
experiences. Designated as a Title I school,
93.9% of the student body qualified for free
or reduced lunch, and all students zoned to
attend the neighborhood-elementary PDS
resided in neighborhood apartment complex
es. The PDS had a high student transiency
rate (45.8%) that contributed to both teaching
and learning challenges. Fifty-seven percent of
the students attending the PDS were classified
3s Limited English Proficient (LEP), and 7%
. th.e students had been identified as needing
:ﬁ“ﬁl reduwtion services. The prekinderga®
. nicalloui}'] fifth grade PDS s?r\ved éﬁ
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o to be more prevalent since the 2008

‘nOmiC downtutn.

" According to- the  school accountabiligy

Ol card pubhshed bY the state deparmmt
:fpedumtion’ the- PD”S was designated as 5
uNeeds Improvement” school based on the
el Yearly Proess (AYP) report prepared
1o meet requirements of the No Child Lef;
Behind Act (NCLB). On'iv 45% of the
clementary PDS population met or exceeded
the mathematics standards as reflected on the
sate mathematics assessment (i.e., Stace
CriterionReferenced Test). Of this 45%, 33%
met and 12% exceeded the standards,
Unfortunately, only 18.18% of students with
mathematics learning disabilities met or
exceeded the state standards. These latter
sudents demonstrated needs related to com-
putation with regrouping as well as a variety of
other mathematics skills.

Process for Mathematics Renewal

The process for mathematics renewal within
the described PDS context is beginning its
third year at the time of this writing with the
potential for further development. The pro-
cess of change within established school
settings, including PDS settings, requires
diligent dedication and support from various
stakeholders within the environment. Sound
change processes also require time for
thoughtful reflection. It has been our experi-
ence that current pressures emanating from
national legislative mandates (e.g.,, NCLB
achievementrelated goals) have caused district
personnel, schoolbased administrators, teach-
ers, and students to perform in reactionary
modes instead of proactive modes when it
comes to instructional practices.

The push to “hurry up and do some-
thing” that has the potential to improve
student academic performance sometimes
results in fragmented attempts to implement
few curricula and instruction without evalu-
ating, refining, and scaling up the implemen-
tion before moving on to another new
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::urcrllcular en-deavor in hopes of improving
; Ient. acl"ne.vement. Unfortunately, this
i:l:rts in hmlted.sustainability of effective

uctional practices. Because PDS environ-
ments. are more in tune with the concept of
blend.mg research and practice and building
caPamty based on school-university partner-
ships, these schools Tepresent greater potential
for a more thoughtful and systematic ap-
proach to improvement. This has certainly
been the case in the three-phase renewal

Process used within the PDS discussed in this
article.

Phase 1: Identification of Synergistic
Needs

Due to the low percentage of students with
learning disabilities who met or exceeded the
state standards in mathematics in our school,
the PDS special education teacher was expected
to prepare and provide supplemental instruc-
tion that included computation with regrouping
to these struggling students. Coincidentally, a
special education professor at the university
where the professional development school was
located had just completed writing mathematics
lessons designed to help teachers provide
regrouping instruction. The PDS teacher, also
a doctoral student at the university, was meeting
regularly with the professor who served as his
doctoral advisor. In the course of one of these
advising meetings, the professor mentioned the
completion of the regrouping lessons and
ongoing validation studies related to the lessons
that were taking place. The PDS teacher/
doctoral student then discussed the mathemat-
ics needs of his students related to this aspect of
the curriculum. The mutual needs of the
professor and teacher resulted in the realization
that an opportunity for a new winwin relation-
ship might have just presented itself.

Shortly thereafter, another doctoral student
expressed interest in conducting her dis.\'cfﬂll’l’l‘m
study in the area of clementary mathematics
instruction to students with disabilities. The
timing could not have been betrer, The win"’"i‘ln
relationship (e, a teacher needing ideas for

regmuping instruction, a professor needing
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environmens
ﬁ@? utlo the newly de\m‘lOP' o onship
lessons) expanded to 8 winavinwin 1€
With the addition of 2 third party (ie. priwy
candidate interested in .
tion study involvingeEdS

ergistic needs
2‘.:“:m'\fs‘mr&:eg::1‘ch ream pooling their knowlﬁ
and skills to meet the demands of .Sl:rllggl:1
learners with mathematics disabilides, ¥ t; e
simultaneously conducting research with the
potential of validating and improving lfhe design
of supplemental mathematics instruction.

Phase 2: Implementation of New
Instructional Practices Year One

Obtaining research permission. The implemenc
tion of new instructional practices began “":th
securing permission to launch a mathematics
research project within the PDS. Because of the
multiple entities involved in the research,
permission was needed from the PDS, the
school district sponsoring the PDS, and the
affiliated university. The process used to obtain
these various levels of permission was timely and
efficient (see Table | for details related to the
permission process). The research was approved

Table 1. University - PDS Research Approval Process

snder the category of “exempe” g

the instruction Was gOINg o be Proy; + i
speciﬁed students  as part of the ed‘ N
curriculum regardless of -the1_r partiCipattinlcal
the formal researcb. Pamc-lpauon in the | on
aspect of the instruction Tequired Are},
ission and student assent tq auo arﬁnt
researchers tO obtain their performanc, : the
(or the purpose of research analyg; o

Jissemination without student identifier,

Professional development for the sbecig]

rion teacher. Once permission was obtain ol

begin the research, the university Professor , to
doctoral candidate involved in diSSertaﬁnd
research held a professional c!evelop;m:nt -
sion for the special education teacher/dogy,

student. Scripted instructional lessop aloral
with accompanying learning sheets were Provig
ed to the teacher. The instructional Pmcedure;
were discussed and modeled. Additionally, the
ongoing monitoring system used for studen;
performance tracking was discussed and assess.
ments being used as pre- and posttests e
reviewed. In addition to learning about ¢he
regrouping lessons and related assessment tools
the special education teacher shared informs
tion about a screening tool that he liked to use

Tasks

Steps

i Researcher completes an online PDS Research Request Form. Items included on this form include (a)
name of researcher, (b} telephone, (c) email address, (d) role (e.g., university student, faculty
member, professionai staff), (e) title of research, (f) purpose of request, (g) brief description of
research (including timeframe, grade levels, special conditions, staff/student involvement), and ()
how proposed research is related to the mission, goals, needs, focus, and/or strategic plan of the

PDS. This form alerts the PDS Coordinator that formal IRB requests are forthcoming and the PDS
Research Committee identifies a meeting time.

Researcher submits both the school district and university IRB protocols electronically to the PDS

Coordinator. The PDS Coordinator disseminates these materials to the PDS Research Committee

for review. Approval or denial of the research
approved, the researcher is given a letter a

s obtained from the PDS within 7-10 days. If

Pproving use of the facility (required by university IRB)

| and a letter of sponsorship from the PDS Princ; - i b
3 Researcher concurrently submits school distri Jnewal (requ"ed‘ by school district IRB).




- dmﬂ(ymevarious computation needs of hs
‘:’u:jcnﬁ‘ The nery formed research tegm
:mb aced his idea telated to using this tool
dall three individuals left this training session
‘-;h' enthusiasm related to the upcoming
m‘ themarics project and a sense of joint
m:nmim]cnt to its success.

0

nstructional implementation. As noted earlier,
e PDS special education teacher was respon-
gble for providing computation instruction,
which involved regrouping to students who
failed to meet district and school standards in
this area. A toal of eight students from the
reacher’s caseload of fifth grade students were
ligible for this supplemental regrouping in.
sruction. Of these students, six were eligible to
participate  in the research aspect of the
instruction  based on their failure t meet
regrouping standards, having a mathemarics
learning disability, and signed parent permission
and student assent forms indicating their
consent for researchers to use performance data
for the purposes of research. The additional two
students received the mathematics instruction,
but their scores were not included in the
research (i.e., one had an intellecrual disability
instead of a learning disability and one did not
return the parent permission form).

The participants ranged in age from 10 years
10 months to 12 years 0 months and were
enrolled in the fifth grade. Of the six partici-
pants, five were male and one was female. With
regard to ethnicity, the female was Black/African-
American, one male was Asian Pacific [slander,
one male was Black/African-American, one male

Table 2. Year 1 Student Demographic Data

ographic data).

2 All lf\stmcnon' took place in the PDS within

e Spea‘al education teacher’s classroom. The
teacher implemented total of 26 sc;ipted
lessons, Lessons one through five involved
concrete level instruction (ie., base ten blocks
used to build conceptual understanding related
Fo Tegrouping process). Lessons six through eight
involved representational level instruction (i.e.
Flrawings used to build conceptual understand:
ing related to regrouping process). Lessons nine
through 26 involved abstract level instruction
(ie., numbers only used to solve subtraction
with regrouping problems),

Each lesson contained the explicit instruc-
tion sequence of (a) advance organizer, (b)
describe and model, (c) guided practice, (d)
independent practice, and (e) problem-olving.
During the “advance organizer” component of
the lesson, the teacher stated the lesson goal,
reviewed previous performance, and provided a
statement of encouragement. During the “de-
scribe and model” component of the lesson, the
teacher provided “think alouds” while solving
three problems on the whiteboard. During the
“guided practice” component ot the lesson, the
teacher used questions and prompts to assist
students in solving three problems. The level of

Demographics Student 1 Student 2 Student 3 Student 4 Student 5  Student 6
F

Gender M M M M M

Ethnicity Black White Hispanic Asian White BtaDck

Disability D LD LD LD LDm o

Age 11.6 12.0 10.11 115.3 0. .

Grade 5 g

0 9553 93 b 83 ¢ Not available 83 d 9523/ :
9 0

Math Achievement ~ 76/5% e 69/2% e 66 /1% f 77/6% e 88/21% e 821

|

and Percentile Score).

Note. M = male; F = female; LD = learning disability; 1Q = intelligence quotient

5 ce Test; ¢ = Universal Nonverbal intelligence Test; d = Stanford Binet J
andard Score and Percentile Score); f = Kaufman Test of Educational Achieveme

C = f
a = Reynolds Intellectual Assessment Scale; b = Kaufman Brief

r Indiidual Achievement Test Il (Math Composite

- Winchestel 7 .
sl nd Applications (Math Composite Standard

nt Math Concepts a
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veacher support was dec::ascd s;iet:t ;:‘2
subsequent problem. The mdepelvl:d ol
tice” component of the lesson invo 1

solving six problems on their own without
teacher  assistance. During the pmbi;m;
solving” component of the lwgn, t(t;e te; n:s

| roblems aloud and stude
e cher assistance.

solved the problems without tea
lesson, the teacher

Upon completion of the '
scored each student's work and provided
feedback related to any missed problems. The

then plotted the scores on

a progressmonitoring graph. Students who
scored 80% or higher on the lesson problems

were eligible to progress t© the subsequent
lesson the next day. Students who scored less
than 80% repeated the lesson later in the day or
the next morning prior to moving on o a new

lesson.

Outcomes and determination of next steps. The
university researcher and the doctoral candidate
observed 20% of the total lessons to determine
inter-rater reliability related to lesson implemen-
tation. The percentage of agreement between
the two observers was 99%, indicating a very
high level of instructional fidelity. Pretest,
posttest, and maintenance test (i.e., adminis-
tered seven days after instruction ended) scores

computation,  word prob|
‘lﬂl)\
i

meastires  (i-64
conceprual understanding, fluency minyg.
review minute chat included both prolfeg, ;l|m]
requircd regrouping and problems thit "
require regrouping). See Table 3 for -
student scores and see Ferreira (2009) o, \1ctvl|,‘|\l
S

related to the study procedures and studey
‘Nt

It
k]lgi Not

performance.
Although student outcomes were generg|
positive, the research team identified SQWF\\;
inscructional changes that had the potentiy] ;(
improve the regrouping lessons for future Usl.)
First, it was noted that students ‘“’L‘dtxi
additional support related to using the |y,
ten blocks and their place value mats during t};c
regrouping aspect of the concrete level lessong
Thus, the teacher added a routine to th‘t“
instructional lessons. For example, the teach,

told the students,

When trading a tens-block for ten

ones-blocks, it is like shattering the

tens-block into ten pieces. If the tens-
block was to really shatter, it might
knock other blocks off our place value
mat. So, first put the ones blocks that
you already have on your mat in a safe
place above the line next to the word
“ones.” Now that you know they are

were obtained using five curriculum-based

Table 3. Year 1 Stydent Pretest, Posttest, and Maintenance Data

vStudenti Smdent 2 Si‘udent3 Student 4  Student 5  Student 6

- Puency Minute

Measures
Pretest 100% 0
Posttest 85% 8(5)"2) 48:'/6 ik Wi 0%
~ Maintenance 85% 959% ek 85 0/0 95% 30%
;:'omputation (20 problems) . 90% 90% 85%
retest
90% 0% 0
Bastiest 100% 20% o YO 70% 0%
Maintenance 90% 70% 400/0 80% 80% 70%
Word Problems (10 probims : 20 100% 100% 90%
' 86% g9
Posttest 100% 71% i 38% 0% 29%
Maintenance 100%  100% ki 90% 100% 100%
;’:roe?:;p tual Test (21 problems) ’ - 100% 100% 95%
 Posttest 310 3c30e  ocee
Maintenance 23c Oe 31c3e 13¢ 11e ;i o 8¢ Oe 3¢ Oe
24c ge 21¢ 1e 5c Oe Oe 28¢ Oe 30c le
20c¢ 2e 20c¢ 2e 20c de

‘c’ mmdjgnspermMe,eamdighsp«nﬁnm

uﬁ- = on
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o was noted that when students

"4 to representational lessons, they were

onfused when marking out ‘atensblock

Jrawing for regrouping purposes and when

parking out block drawings because they were

being subtracted. Thus, the decision was made

ave students draw a squiggly line through
se tensblock to represent regrouping and
raight lines to show blocks were gone because
they had been subtracted,

Finally, it was also noted that students had
particular difficulty related to problems that
required regrouping in both the tens and
hundreds place due to zeros in the tens column,
Thus, the research team decided that an
qdditional lesson specifically related to this skill
would be added to the lesson sequence. These
are the types of refinements that typically

emerge when conducting field test studies and
clearly result in improved instruction for the
students.

Another positive outcome that emerged
from this work was interest from the PDS
mathematics strategist employed at the school.
She observed the special education teacher
delivering the lessons and indicated an interest
 in using the same lessons with the students she
seved (i.e., smdents without disabilities who
perform poorly in mathematics). Based on these
outcomes and observations, the research team

decided to conduct several follow-up steps:

* Refine the mathematics curricula to
include the new routines related to
concrete and representational instruc-
tion as well as enhance the content
related to problems that include zeros
Implement the regrouping lessons the
following year with a new group of
students with learning disabilities who
are eligible to receive supplemental
‘mathematics instruction from the spe-
cial education teacher

P N
Inh;:e 3: Implementation of New
uctional Practices Year Two

P .
T0fessiongl development for PDS mathematics

llowing year, the university

special education teacher held
evelopment session for the

instructional Jess

ons along with i
learning sheets . ot Tk

Wwere provided to both the speci
. pecial
education teacher and the mathematics strate-

gist. The instructional procedures were dis
cusse.d and modeled. Additionally, the ongoing
monitoring system used to track student
peTformance was discussed and assessments
being used as pre- and posttests were reviewed.
The research team for year two left this training
session with enthusiasm related to the upcoming
mathematics project and anticipation of an
approved extension related to the research
aspect of the project.

Instructional implementation. Unfortunately,
prior to obtaining an approved research exten-
sion, the PDS school administration determined
that due to budget cuts, the mathematics
strategist would be responsible for the organiza-
tion and implementation of the high-stakes
testing conducted at the school, which reduced
the amount of time she could provide direct
services to students. This was disappointing to
the research team, but understandable given the
current economic climate within this particular
school district. Because this PDS was identified
as a “Needs Improvement” and Title T school,
the pressure associated with the hlgh stal.(es
testing was great. Although it was dlsconc'e.rtmg
to watch students miss out on addmongl
support services due to staffing bl\t’ftﬂg’t?l_ it
was evident that the admmls:trunon was n?a ‘m%
difficult decisions with limited r'esgurce.sl. ang

- legal mandates was a priority. Tmsr a
S de to continue the research with
decision was ‘mzf e to o The smott
the special education te:

w\“?qﬁgwﬁﬁw 2y vl
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eight students, five were eligible t© ‘
the research aspect of the instruction i
their failure to meet regrouping stan anci
having a mathematics learning disabilitys -
signed parent permission and student ass
forms indicating their consent for researchers tc;
use performance data for the purposes O

research. The additional three students als‘o
! but their

received the mathematics instruction, .
scares were not included in the research (i€,

one student was eligible for special education
services for intellectual disability not specific
learning disabilities, one student did not have 2
learning disability in math, and one student
failed to submit parent permission).
The participants ranged in age from 10
~years 1 month to 11 years 6 months. Of the six
participants, three were male and three were
fenale. Three of the students were Hispanic and
two were White/Caucasian (see Table 4 for

 Table 4. Year 2 Student Demographic Data

demogmphic data). The;,
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ren blocks used to builc.l conceptual un demigng
ing related © regrouping process). IjeSSOns .
chrough eight involved  representational ey
instruction (i-€- drawings used to build iy
wual understanding related to regrouping pr,
cess). Lessons nine through eleven k-
abstract level instruction (i.e., numbers only
used to solve subtraction with  regrouping
problems)- Fach lesson again contained the
explicit instruction sequence of (a) advance

(b) describe and model, (c) guided

organizer, :
practice, (d) independent practice, and (¢)

problem—solving.

used
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SOnS

require

Upon completion of the lesson, the teacher
scored each student’s work and provided
feedback related to any missed problems. The
teacher and students then plotted the scores on
a progressmonitoring graph. Students who
scored 80% or higher on the lesson problems
were eligible to progress to the subsequent

Demographics _ Student 1 Student 2 Student 3 Student 4 Student 5
Stinder M F M E M
nicity Hispanic e : .
gi;abiiity o Hisps o WLrgte whie
e 10.6
Grade i 1%1 11.6 103 103
chac;‘dcock Johnson (55/%) 5 4 5
CUIation 93/320/
Applied Problems 59/3"/: 5k
 Fllency 89/23% 577/<1%
 Wechsler Individual Achi 5/5%
Oossition levement Test 2nd Ed. (55/%)
Reasonin
Compasia 66/1% 89/23% 77/6%
S 74/4% 79/8% 81/1 0%
71/3% 82/12% 77/6%

. Note, M = male F"'fm
F= ' LD = leaming disabi
ming disability; 1Q = intelligence quotient; S§
383 =§

tandard Score: 9, — Percentile Score.




on the next day. Students who scoreq less
', 80% repeated the lesson later in the day or
e ot morning prior to moving on to a new

Jesson.
Outco mes and determination of next steps. The
- e ity ,gsearche; and h_er graduate assistant
: omer preservice tegfcher who collaborated
with the special education teacher in 5 prior
semester) observed 30% of Fhe total lessons to
Jetermine interrater reliability related to lesson
implémeﬁt?ﬁon' The percentage of agreement
hetween the two observers was 95%, indicating 5
very high level of instructional fidelity. Pretest,
postt est, and maintenance test scores were
obtained on five curriculum-based measures
(ie., computation, word problems, conceptual
understanding, fluency minute, and review
minute). Pretest and posttest performance
revealed skill improvement (see Tablé 5 for
individual student scores). There were, however,
more instances of declines in maintenance
scores when compared to the maintenance
performance in year one.

As with the first year of implementation,
the research team met to discuss ideas for
continued improvement of mathematics in-

nd that, in subse
Instruction

: of evidencebased practices for
sc_)lvmg word problems (i.e., cognitive strate-
gies, schema diagrams, graduated problem
solving sequence embedded within a concrete.
representational-abstract teaching sequence).
Because a majority of students in the school
failed benchmarks related to solving word
problems and because of the math strategist’s
interest in participating in mathematics re-
search, it also was determined that both
students with and without disabilities would
receive the newly developed word problem
lessons.

Table 5. Year 2 Student Pretest, Posttest, and Maintenance Data

Measures Student 1 Student 2 Student 3 Student 4 Student 5
Pretest 0 % 0% 0% 0%
Oo/o Oo0 700/: 80% 75%
100% 65%
Posttest g 40% 90% n/a*
Maintenance 65% 60%
Computation (20 problems) 0% 0% 0%
9, 0% o
Pretest 78 O/AJ i 80% 100% 100%
POSﬁest 900/0 60% 50% 60% n/a
Maintenance o
0
Word Problems (10 problems) . 0% 33% 292/0 6(7) o//z
P 43 /0 0 95 /o
retest 90% 95% 90% 955 i
o o
:Aos:ttm . 86% 62% 95%
o e 1c 6e 2c 10e
onceptual Test (21 problems 2¢ 7e 7¢ de Jeoe i
Pretest 11cée 15¢ 8e 11c Oe K e
7c 6e
me:tnance §8c 2e 14c 2e 26¢ Oe 8 .
' 0Oc 8e
Fluency Minute 9c 2e 16¢ 1e
6e
Pontenmen pos 153Cc Oe 17¢ e 161Cc 10ee n/a*
Maintena ;';?5 gg 13¢ 1e 16c 2e
nce
i i measures
Mm hool prior t0 completing the Maintenance

% L -
. €= correct digits per minute, e = error digits per minute, n/a

student 5 withdrew from sC
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Oone and
Discussion of Results for Year

Year Two

The computation prete .
one students (30%) was g

for yea
computation pretest mean SCOre el
students (0%). The comp p an
score for year one students

the computation posttest me
rwo students (78%). The com
nance mean score for year one

was higher than the overal e
maintenance mean score for year two S

(63%). Table 6 compares the participant mean

scores for year one and year two- -
It is interesting to note that the

partern emerged related to word problerz
performance, Year one students out;:aerformed
year two students as indicated by the wor

problem pretest mean scores (38% for year on¢
students and 0% for year two students), Year one
students performed lower than year two St
dents as indicated by the word problem posttest
mean scores (73% for year one students and
88% for year two students). Year one students
outperformed year two students as indicated by
the word problem maintenance mean scores
(88% for year one students and 65% for year two

students).

ar
st mean SCOT€ for ye
her than the

utation
(70%) was Jower t
an score for year

putation mainte-

| computation

: »YATU ynee .
With regard to conceptual Under,

. one students  outperformeg iy
Q;]r J

ndicated by the C“nccptu‘l tw
(27% for year one Smdentsd-] Dl'“tt\.t
for year two students). Year one and ‘2&] 2,
srudents’ coﬂcept;ml POSTIEst mean xmr;r )
quite similar (88% for year one Stuu.lcnitswcrk
87% for year two students). Yeqr one 1 ing
ourperformed year two students wig, e
maintenance as indicated by the oo Bl g,
maintenance mean scores (98% fo;
students and 85% for year two stud s
With regard to fluency, year ope g
and year two students performed similyl ?5
mean number of correct pretest digits for‘ ht
one students was six compared to fiye ¢
o students. On the fluency posttes; year
students outperformed year two sp dens
correct digits for year one students ang i
correct digits for year two students), Hou
year one students did not outperform year “;r,
students on fluency maintenance scores (g ﬁ()
year one students and 20 for year two gl t;)r
Thus, year two students started ouy lo@c;
than year one students, bu ultimately p,,,
formed as well as the year one students ang ’
most cases performed at higher levels on the
posttests for computation, word problems, ap

yed _
seudents as 1
mean SCOTeS

Year
Year
Ong

(26

€en

conceptual understanding. This was accon,

Table 6. Comparison of Participant Mean Scores for Year 1 and Year 2

Year 2 Mean Scores

Measures Year 1 Mean Scores

Pretest 30% 0%
W 70% 78%
Maintenance 89% 63%
Computation (20 problems)

Pretest 38% 0%
Mam' 73% 88%

intenance 880/

Word Prablems (10 problems) ° 65%
Pretest .

Posttest 27% 21%
Maintenance ggz: 87%
Conceptual Test (21 problems 85%
Pretest )

Posttest bc Be 5¢ be
Maintenance 26¢ 3e 15¢ 3e
Fluency Minute 18¢ 2e 20¢ 1e
Ty

-Note. ¢ = corect dmnwm,c-mdim- PO¥ dinigta,




of receiving fewer instructional

’ ged mﬁs]::; formance pattern varied a bit
sO™ " sintenance scores. Year 'two stu-
elativ® = ed more tO maintain their Perfc?r»
Jens srhan sear one students. The reduction in
' have been a factor related to this

e ution must be used when comparing
G ups of students due to the low
M:,{g::;denm in each group: only six in
nly five in year two. Additionally,

mpt Was made to match students in year
0 aﬂf_ch students in year two on potentially
e " cariables {grade in school, previous
it ing instruction, IQ scores as these were
’Egmﬁhbk for year. two students). Finally, the
mxzmdjes took place during different school
m,s Even though the same teacher delivered the
ﬁm;aion both years, he had more experience
the second year, and events within the school that
had the potential to influence student perfor-

mance were not controlled (e.g., overall school
Jimate, effects of ongoing budget cuts).

num
one and ©

Lessons Learned and
recommendations for Others

In spite of the complexities inherent to this PDS
environment (i.e., high percentage of students
living in poverty, high transiency rate, high
percentage of students whose first language was
not English, high percentage of low performers),
the work of the collaborative research teams that
included a dedicated PDS teacher, motivated
graduate students, and a university professor
interested in mathematics research served as an
impetus for mathematics renewal and improved
student performance, The process of identifying
Mergistic needs, implementing new instruc-
:"’R?I lessons, discussing outcomes and deter-
"¢ needed next steps proved to be
eficial to 4l stakeholders in the renewal
“vors. In addition to the previously noted
" i:;";;ehf‘?d to improving the mathemat-
o e:'lnm this schOf)l, several additional
erged as being particularly note-
ey d&.ro suct:essful‘collaborarive part-
igned  to  improve student
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performance. Included among these were the
following strategies:

* Attempt to preserve student learning at
all costs. In the current era of increased
emphasis on accountability via stan-
dardized testing and severe school
budget cuts, careful planning is needed
to ensure that important professional
roles within the school are maintained,
especially when the role involves pro-
viding direct services to students.

* Seek ways to scale up instructional
interventions that result in positive
outcomes for students with learning
disabilities and to other students in the
school that need support.

* Adopt flexibility with regard to lesson
implementation, particularly at the end
of the school year when field days, field
trips, and changed schedules are likely
to occur. Rather than abandoning
important instruction for these end-of-
the-schoolyear activities, look for ways
to rearrange how instructional time is
spent (i.e., prioritize primary instruc-
tional lessons over secondary instruc-
tional lessons based on students’
greatest needs).

¢ Adopt an attitude of “How can I make
things easier for my collaborative
partners!” (e.g., provide instructional
resources to the implementing teacher;
retrieve students from their classes to
attend instructional groups; stop by
once a week to determine if things are
going well; respond to emails quickly;
establish clear lines communication).

e Focus on the fact that students, regard-
less of economic status, ethnic and
cultural backgrounds, disability status,
transiency in their home lives and
subsequently their school lives, benefit
greatly from high-quality, evidence-
based instructional lessons. High expec-
tations for students and use of appro-
priate curricula and instruction results

in higher levels of success.
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These suggestions should help ensure
positive collaborative partnerships that have
the potential to increase student learning,
improve instructional delivery, support graduate
student research, and keep university professors
grounded in public schooling. School-university

partnerships have so much to offer for everyone
involved!
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