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g leadrnerhs within an elementary PDS. Specifically, background related to 

~.: · ~ . e .. . · -.an t ree phas_es of the renewal process are discussed (i .e., 
,r· 1dent1f1cat1on of nee~s, !mplementation of new instructional practices, f; outcomes .- and determination of next steps). The article concludes with a 
j ; discussion of lessons learned and recommendations for others who choose to 
r· - initiate mathematics renewal within their respective PDS settings. 

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

!,{a.thematics continues to be one of the most For the past several decades, the National 
·. ·· _-important · as · well as one of the most Counci l fo r Teachers of Mathematics 

~f- _ . • .. - cnajlengmg aspects of the school curriculum (NCTM) has been at the forefront of 
for many elementary students. Estimates mathematics reform (National Council of 
tC'V\:al .that between 5% and J 3.8% of the Teachers of Mathematics, 2000, 2006 ). This 

_ . school popwation have mathematics learning group has identiheJ principles and standards 
·. d~btlitif;t (Barbaresi, et al, 2005; Geary, for improving the quality of mathematics 
_ 2004) _. and that many student:; without cJucation for students in prekindergarten 

docurnentcJ disabilities scruggle with mathe· through twelfth graJe. More recently, the 
, matia a& weU (Chard, et al., 2008; Jordan, Counci l of Chief State School Officers 
K.p~n, ~niak, & Ramineni, 2007; Na• (CCSSO) and the National Governors Asst>-

tio~!M,rhomatia Advisory Panel, 2008). ciation Cenrer fo r Best Practices (NGA 
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this comp ex 2002. Fuchs et al., 
(Baker, Gersten, & Lee, zoo/) Researchers 
2008; Miller & Hudson, . to merge 

d educators are now challenged . 
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identified standards with appropna . l 

. mathemattca tional practices to improve l ·th 
outcomes for students who strugg e ~ 
mathematics, including thooe with learrung 
disabilities. 

Professional Development Schools (PDS) 
offer 3 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 school-aged students who attend these 
schools. The association also identified "a 
shared commitment to innovative and reflec­
tive practic.e by all participants" as an essential 
co~ponent of a PDS. Clearly, the implemen­
tatton of projects · designed to p 

· romote 
ma. thematics achievement among stru 1· 
leame al. th gg 1ng 
. rs igns wi the conceptualization f 
the . type of leaming that should tak lao 
among teacher educators, tea e P ce 
den~ within a PDS . chers, and stu-
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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 

as Limited English Proficient (LEP), and 7% 
of the students had been identified as needing 

special education services. The prekindergar­

ten through fifth grade PDS served an 
ethnically d ' 1 · with . . lVerse student popu anon, . 
Asian/Pacific Islander (7 4% ) Hispanic 
(55 2%) Bl k/ . ' ( O 8%) 
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Ill to be more prevalent since the 2008 
set d . -nornic ownrum. 
e{'1) According to · the·. school accountability 
. orr card published by the state department 

rei education, the ·-PDS was designated as a 
~Needs Improvemene• school based on the 
AJ'loual Yearly Progress (AYP) report prepared 
ro meet requirements of the No Child left 
Behind Act (NCLB). Only 45% of the 

elemental'Y PDS population met or exceeded 
the mathematics standards as reflected on the 
sta.te mathematics assessment (i.e., State 

Criterion-Referenced Test). Of this 45%, 33% 
met and 12% exceeded the standards. 
Unfortunately, only 18.18% of srudents with 

mathematics learning disabilities met or 

eteeeded the state standards. These latter 

students demonstrat.ed 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

c~ 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 
achievement-related goals) have caused district 

pmonnel, achool-l,ased administrators, teach­

m, and students to perform in reactio nary 

modes instead of proactive modes when it 

com.es to instructional practices. 
1be puah to "hurry up and Jo some• 

thing" that has the potential tu improw 

•tudent academic performance sumetimes 

rtsults in fragmented attempts to implement 

new CUrricula and instruction without evalu­
ating, refining. and scaling up the imple men­

tation before moving on to another new 
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curricular endeavor · h . 
srudenr a h. m opes of improving 

I 
c ievement. Unfortunately th' 

resu ts • 1· . d , 1s 
. ~n 1m1te sustainability of effective 
instructional practi B ces. ecause PDS environ-
ments are more · • h 
bl in tune wit the concept of 

end_ing research and practice and build. 
capacity b d h mg h' ase on sc ool-university partner-
: tps, these schools represent greater potential 
or a more thoughtful and systematic ap­

proach to improvement This has certainly 
been the case · th h h m e t ree-p ase renewal 
pr~cess 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 anJ teacher resulted in the realization 
that an opportunity for a new win-win relation• 
ship might haw just presented itself. 

Shortly thcn:after, anuthcr doctoral student 
expressed interest in w nducting her dissl·rtati~m 
study in the area nf d t'llll' ntary mathematics 
instruction to studt'nts with disabilities. Tlw 
timing could nnt haw ht•cn hctter. The win-win 
relationship (i.e., a re,Kht·r needing ideas for 
regrouping instructiun, a professor needing 

, 
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lassroom envi,rOntncntS a>r d ~r0uplng 

~tcd to the newly ~~~n relationship 
~) expanded U> &. ~n-Wl (i.e., doctotiU 
~ch the addition of 8_ chu-d pal:ng a d~ 
candidate inte~ttd 10 comp . i.nscruction). 

. 1 . thematiCS 1 tion srudy mw vmg ma ulted in a cornP e, 

These synergistic needs. re:. their knoWledge 
mentar; research team poo mg ds of srruggling 
and skills to meet the ~ema;isabiliries, while 
learners \\ith mathemancs ch · ch the 

d · resear WI 
simulta~eously con ucn~ . the design 
porential of validating and improving . 

th ·cs instrucnon. of supplemental ma eman 

Phase 2: Implementation of New 
Instructional Practices Year One 
Obtaining resemch pennission. The impleme~tath· 

. . . began W1 
tion of new insm.tcnonal practices . 
securing· permission to launch a mathemaocs 
research project within the PDS. Because of the 
multiple entities involved in t:he research, 
permission was needed from the PDS, the 
school district sponsoring the PDS, and che 
affiliated university. The process used to obtain 
these various levels of permission was timely and 
efficient (see Table l for details related to the 
permission process). The research was approved 

Table 1. University - PDS Research Approval Process 

Steps 

th category of "exempt" staru 
nder e . s, 111~ 

u . cruction was gomg to be Pr . l'li"" 
~l~ ~~d ' 

·fi d students as part of th t(} pec1 e e ty . 5 
. tum regardless of their particip . P1ca1 

curricu h p . . . atio11 . 
r al researc . arttc1pat1on in the iti 

~~~ . ~ 
f the instruct10n required arch 

aspect O d Pare 
is.sion and sru ent assent to allow t\t 

perm rchers to obtain their performance the 
resea f h scar 

th Purpose o researc analys· 's 
for e . . is and 
dissemination without srudent identifiers. 

Professional cie.Jelo~t. for the special ~ 
. teaeher, Once perm1Ss1on was obtained 

non ch th . . to 
begin the resear ' ~ umvers1t_Y professor and 
d toral candidate mvolved m dissenati 
r:arch held a professio~al development : 
sion for the special education teacher/ doetora\ 
student. Scripted instructional lessons along 
with accompanying learning sheets were PrOVid. 
ed to the reacher. The instructional Procedures 
were discussed and modeled. Additionally, the 
ongoing monitoring system used for student 
performance tracking was discussed and assess, 
ments being used as pre- and posttes~ were 
reviewed. In addition to learning about the 
regrouping lessons and related assessment tools, 
the special education teacher shared informa• 
tion about a screening tool that he liked to use 

Tasks 

l Researcher completes an online PDS Research Request Form. Items included on this form include (a) 

2 

3 

4 

5 

name of researcher, (b) telephone, (c) email address, (d) role (e.g., university student, faculty 
member, professional staff), (e) title of research, (f) purpose of request, (g) brief description of 
research (including timeframe, grade levels, special conditions, staff/student involvement), and (h) 
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 is obtained from the PDS within 7-10 days. If 
approved, the researcher _is given a letter approving use of the facility (required by university IRB) 
and a letter of sponsorship _from the PDS Principal (required by school district IRB). 

~ar~her concurrently submits_ school district lRB protocol with sponsorship letter to the school 
di

st
nct researc~ office and university IRB protocol with facility use letter to the university office 

f~ ~ protection of human subjects. 

Ap&:erc:":e::~:.c:: the PO~ Principal ~re "expedited", meaning they do not have to go to 
school district h :m~ittee for review. Following receipt of CCSD IRB materials, the 

E\'idence of unwe::~~ ap ce ~u.esf tentative approval, pending UNLV IRB approval. 
formal approval letter is is!:: to15 

thorwarded to the school district research office, and the 
· ~rch may begin. e researcher. When final approval has been obtained. the --------.....:.._ ___________ ____ 



· ·Jentify the various computation needs of h. 
~ents• The newly formed research tea; 

·' raced bis idea related to using thi, tool 
~ all three individuals left this training ~ion 
• ·Jl enthusiasm related to the upcoming 

:achernarics p~oject and 1l sense of joint 

c0mmianent ro its success. 

lnsmcttional implementation. As noted earlier, 
the pDS sped~ ~ucation tea~r was respon­
sible for pWV1dtng oo~putatton instruction, 
which involved regrouping to students who 
fatled w meet district and school standards in 
chis area. A total of eight students from the 
reacher's caseload of fifth grade students were 

eligible for this supplemental regrouping in• 
sauction. Of these students, six were eligible to 
participate in the research aspect of the 

instfUCCton based on their failure to meet 

regrouping standards, having a mathematics 

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 intellectual disability 

instead of a Leaming disability and one did not 

return the parent permission form). 

The participants ranged in age from 10 years 

10 months to 12 years O 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 Islander, 

one male was Black/ African-American, one male 

Table 2. Year 1 Student Demographic Data 

55 
~ H· tspanic, and 
Caucutan. Their IQ : males ~re White/ 
95 and their math ach· res ranged from 83 to 
ranged from 66 to •~ment standard seorcs 

Provided for descrip . 88. The latter seorcs are 
not used to d t1Ye pur~ only; they ~re 

etermine et· ·b·~ ft 
participation (sec Tabl 2 tgi t ty or research 
individual . . e fur a summary of 

part1c1pam demographic data). 

All instrucn k I 
the . on too P ace in the PDS within 

special education teacher's classroo Th 
teacher · l m. e 
l 

•mp ementcd a total of 26 . _.J 
essons Les scnptcu 

. sons one through fiv . l _-1 

concrete l l . . e mvo vcu 
eve tnstrucr,on (i.e., base ten bloch 

used to build conceptual understanding related 

~ ref:1ping process). lessons six through eight 

~nvo ~ representational level instruction (i.e., 
. rawmgs used to build conceptual understand, 
mg related to regrouping process). Lessons nine 

~rough 26 involved abstract level instrUction 
(L_e., numbers only used to solve subtraction 
wtth regrouping problems). 

Each lesson contained the explicit instrUc­
tion _sequence of (a) advance organizer, (b) 

descnbe and model, (c) guided practice, (d) 
independent practice, and (e) problem-solving. 
During the "advance organizer" component of 
the lesson, the teacher stared the lesson goal, 
reviewed previous performance, and provided a 
statement of encouragement. During the "de­
scribe and model" component of the lesson, the 
teacher provideJ "think alouds" while solving 
three problems on the whiteboard. During the 
"guided practice" component of the lesson, the 
teacher used questions and prompts to assist 
students in solving rhree problems. The level of 

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

Gender M M M M M F 

Ethnicity Black White Hispanic Asian White Black 

Disability LO LD LD LD LD LD 

Age 11.6 12.0 1 0.11 11.3 10.10 11 .7 

Grade 5 5 5 5 5 5 

IQ 93 b 83 C Not available 83 d 95 a 
95 a 

Math Achievement 69/2% e 66 /1% f 77/6% e 88/21 % e 82/12% f 
76/5% e -

Not . _ Re nolds Intellectual Assessment Scale, b = Kaufman Brief 

1~:: male; F = female; LD = learning disability; IQ = intelligence quotient a: W V h t Individual Achievement Test 11 (Math Composite 
St:m.1.~ ce Test; c"' Universal Nonverbal Intelligence Test; d = Stanford Binet IV, e -M 

1
~\:sn;: ts and Applications (Math Composite Standard 

- •~u Score and Percentile Score); f = Kaufman Test of Educational Achievement at P 
~ and Fl!rcentile Score). 
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decreased with each 
teacher support was The "·ndependent prac• 
sohscQuent problem. i . ved d 

· rice" component of the lesson lnvol ~ ents 
,olving soc problem& on their own without 
ttac.her . assistance. During the "problem· 
solvmg" compqnent of the lesson, the teacher 
read three word problems aloud and snidents 
solved rhe probl~ms without reacher assistance. 

Upon completion of che lesson, the reacher 
scored each swdent's work and provided 
feedback related to any missed problems. The 

reacher and swdents then plotted the scores on 
a progress-monitoring graph. Students who 
scored 80% or higher on the lesson problems 
~ eligible w progre.$5 ro the subsequent 
lesson the next day. Swdents who scored less 
than 80% repeated the l~n later in the day or 
the next morning prior to moving on to a new 

les.§on. 

OutcomeS and determination of next steps. The 
university researcher and the doctoral candidate 
observed 20% of the total lessons to determine 
inter-rater rdiabilicy related to lesson implemen• 
ration. 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 
were obtained using five curriculum-based 

measu~s (i .e., cl1111pt'.rnti~m. word Prul ,le 
conccrnwl undersn-indmg, tlut:ncy minutl' .n

1
~. 

-view minute thnt included both pruhl . ' •
1
nd ,... ~Ills ti . 

rec.iuireJ regrouping and problems th:u JiJ 
1
,1t 

require regrouping). Sec Table , for in 1 . . nut 
J r: . l iv1du, I 

student scores anu see n:rrctrn (2009) for I .•' 
J 

l Ct•11j 

related to rhe sru Y procedures and ·t J, ~ :s ll enr 
perform a nee. 

Although student ou tcomes were gen . erally 

P
ositive, the research team identified , • several 

inscructional changes that had the potent· I . ia to 
improve the regroupmg lessons for fun.ire 

1 l Lise 
First, it was noteu t mt students P d · ,ee eJ 
additional support related to using the b 

ks d h 
. I I ase 

ten bloc an t e1r pace va ue mats durin I . f h g t,e 
regrouping aspect o t e concrete level 1 .. s ... sons. 
Thus, the teacher added a routine to 1 · l l F t , e instrucnona essons. o r example the tea ·h ' c er 
cold the srudents, 

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 
II "N h ones. ow t at you know they are 

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

Measures Student 1 Student 2 Student 3 Student 4 Student 5 Student 6 

Pretest 100% 0% 0% 80% 0% 0% 
Posttest 85% 85% 40% 85% 95% 30% 
Maintenance 85% 95% 

· Computation (20 problems) 
90% 90% 90% 85% 

Pretest 
Posttest 

90% 0% 0% 70% 
100% 

70% 

Maintenance 
70% 40% 80% 

0% 

Word Problems ( 10 problems} 
90% 70% 80% 

80% 70% 
100% 100% 90% 

Pretest 
Posttest 

86% 9% 0% 

Maintenance 
100% 71% 67% 

38% 0% 29% 

Conceptual Test {2 l problems) 
100% 100% 

90% 100% 100% 
90% 

Pretest 
100% 100% 95% 

· Posttest 
3c lOe 3c 30e 0c6e 

M.aintenaoce 
2Jc0e 3lc3e 13c 11e 

19c 0e 8c Oe 3c 0e 

~Minute 
24c4e 21c le Sc Oe 

28c Oe 28c 0e 30c le 
20c 2e 2O.c 2e 20c4e 

. Nale; C .. ~ d' . . . . • 19itS Pf' minute, e = error digits . . .. 
. . . . . ·. per Mltll:lte, 

,. 

" j 



safe,Jfbu,01n ~de/sru.~r. ;q~t :tens- .. 
. bloCk for-- ,ten singl~ ~1.1~ usm,g the 

. · atO ifl the,ones.column pf your plac:e 
· · · · ·. ,,jl{ae ftiat. . · · · · 

Secbfld, it, v,as . rioted . that :when studen~ 
~ . ro'_ representational lessops, they Were 
,onfus~ ·. when _ rna~king _out a . tens-block 
Jf2'N,ll'II for regrouping. _ PllfP~es and when 

·.·.~ . put-bl_ock.~ .~a~se . they were 
beini subtra~tecl. Thus-. . the d~mon was made 
to have stt1dents draw a, · squiggly line . through 

. the tens-block .· to represent regrouping anq 
strllight lines t<> show blocks were gone because 
thtY had been subtrac.ted. . 

FiOAlly, •fr wasals_~ noted that students had 
particular difficulty . related to problems that 
reqllired regrouping in both the · tens and 
hundreds place due to zeros in the tens column. 
Thus, the research team decided that an 
additional lesson specifically related to this skill 
would be added to the lesson sequence. These 
are rhe • types . of refinements that typically 

. emerge when conducting · field test studies and 
dearly result in improved in:struction for the 
srudents. 

Another positive outcome · that emerged 
from · this · work was interest from the PDS 
mathematics strategist employed at the school. 
$he observed the special ·· education teacher 
delivering the lessons and indicated an interest 

' in using the same lessons with the students she 
S4rtted (i.e., · students · withoUt disabilities who 

. perform poorly in mathematics). Based on these 
· outc.om~ 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 
tilathexnatics instruction from the spe, 
c.ial ed\lCatioq reacher . 
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• lrnplernent th 

folloWing yeare r~:ouping lessons the 
eligible to rece·w1 students who are 

1ve suppl 
ematics in . emental math-

structton fr 
matics strategist om the mathe-

Phase 3· Im 1 lnstructi.onar ;me~tation of New 
PTo . ract1ces Year Two 

fessional develop 
st:rategist. The fi llme~t for PDS mathematics 

fi o owing year th , 
pro essor and th . • e university 
a professional ~ spe~ial education teacher held 
mathematics eve_ opment session for the 

strategist Th ft cl 
instructional 1 . e re ne scripted 

essons along - h leaming sh wit accompanying 
educati eetshwere provided to both the special 

on teac er and th th 
gist. The i , e ma ernatics strate-

nstructLonal procedures were dis-
cussed and modeled Add. . 11 . . · tttona Y, the ongoing 
mofinttormg system used to track student 
per ormance was d ' d cl b . tscusse an assessments 

emg used as pre- and posttests were reviewed. 
The. rese~rch team for year two left this training 
session Wl~ 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 I school, 

the pressure associated with the high stakes 
testing was great. Although it was disconcerting 
to watch students miss out on additional 

Pp
ort services due to staffi ng horrages, it 

SU k' 
was evident that the administration was ma mg 

difficult decisions with limited res~urce ' and 
. 1 gal mandates was a prionty. Thus, a 

meenng e ' I · h 
, , de to continue the researo wit 

dec1s1on was ma 

h 
·al education teacher only. The amount 

t e spec1 

~- . 
-~ . 

t 
'· 
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Id receive 

. d ts \\l()U h 
. that his stU en c to a slig t 

6f 1nsau.caon (rorn year one du d the 
. would be decreased roval ro e,cten ard-
delay in receiving app carton of scan~ . 
mean:h project. implernen . ho0t,vear actiV1tte5• 

· • __ ,1 end-of-chC-SC how the 
iied tcStlni, l1J1',l arooous to see 
The research ceam was ....,.,..,oping lessons 

d ·th fewer r~•-
students wukl .. o Wl e constraints, 
given the unavo1dabl . . ht 

f the proJect e1g 
. During year twO ; • caseload of 4th 

. students from the tea rs et· 'hie for this 
. and 5th grade students were ~ Of these 

. . inscrucoon. 
supplemencal regrouping U ·ble to participate in 
ei.ght students, five were e gt . based on 

th 
ch .. ..-rr- of the instrucnon rd 

e resear -y--· · . standa s, 
their failure to rn~et re~upt:abilitY, and 
having a mathemaocs learning . d student assent 

. sjgned patent permission an . th . . t for researchers to 
. forms indicating CU' coosen . f 
use performance data for the purposes : . 
research. The ~dditional three students a ~ 
received the mathematics inscruction, but ~tr 

. scores were not included i.n the research (~.e., 
one scudent was eligible for special educanon 
servic~ for intelleccual disabilitY not specific 
learning disabilities, one student did not have a 
teaming 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 
female. Three of the students were Hispanic and 
· two were 'White/Caucasian (see Table 4 for 

. Table 4. Year 2 Student Demographic Data 

· Demographics Student 1 Student 2 

c;epder 
· Ethnicity 
Disability 

. Age 
Grade 
Woodcock Johnson (SS/%) 

M 
Hispanic 

LD 
10.6 
4 

F 
Hispanic 

LO 
10.1 
4 

Calculation 9313201 9 · ro 2130% 
Applied Problems 591 Jo/c 

. Fluency 891230; 57/<1% 

. W~~~~ividtJal Achievement Tes; 2nd Ed. (SS~r/o 

Reasoning 
·eomposite 

d 
rnographic data). Thei 

. ~ e r ~ 
partic•P9 candard scores ranged fr 0th 

h
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ac iev 'fhe latter sco res are provided f 
co B?· . urposes only, and they Wer ()r 

descnpnve dP termine eligibility fo r re e %t 
d to e . sear L 

use . Again insrrucnon took pl Cq 
• ipauon. ' ace · 

paroc S ·chin the special education tea h tn 
ch PD w1 1 c er' 
. e The teacher imp ernented a toe I s 
classroom-. ced lessons (i.e., 15 fewer le a of 
l scnP ssons 

e even. year one due to standardized-tesf 
chan tn d f ing 

. ts and numerous en -o -the-sch 
requ1rernen h ool. 

•vities) . Lessons one t rough fi 
Year actt I . . ve 

lv d concrete leve msrruct1on (i.e. b 
invo e d l ' ase 

bl ks used to buil conceptua undersea d 
cen oc . n . 
. l ted to regrouping process). Lessons . 
10g re a SIX 
through eight invol~ed representat'.onal level 
instrt.1ction (i.e., drawings used to build concep­
tual understanding related to regrouping pro. 

) Lessons nine through eleven involv~.J 
cess. ( cu 
abstract level instruction i.e., numbers only 
used to solve subtraction with regrouping 
problems). Each lesson again contained the 
explicit instruction sequence of {a) advance 

organizer, (b) describe and model, {c) guided 
practice, (d) independent practice, and (e) 

problem-solving. 

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 progres~monitoring graph. StudentS who 
scored 80% or higher on the lesson problems 

were eligible to progress to the subsequent 

Stvdent 3 Student 4 Student 5 

M F M 
Hispanic White White 

LO LD LO 
11.6 10.3 10.3 

5 4 5 

6611 % 89/23% 
74/4% 79/8% 

· · Nofe. M=mafe; F=fernale-LD - . 
71

/3% 82/12°/4 , - learnITTg disab T . . o 
I rty, IQ - intelligence quotient· S -

77/6% 
81/10% 
77/6% --' S - Standard s o . . core; Vo = Percentile Score . 

. • · :. ,: :r:--~·'. .•. : _. 
,-. , _.. -: .. . . ·, .···' • .. 

t 
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determir 
irnplerne 
between 
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·. on ·-the . next day. · Students who scored less 
jesS. BO% repeated the lesson later in the day or 
chart .- morning prior to moving on to a n ~n- . . ~ 
jesSOO• .· . . 

-· ()uciomes and determination of next steps. The 
unwe_rsio/ research~r and her graduate assistant 
(a former pre~erv1ce te~cher who collaborated 
with the ·. special education teacher in a prior 

ester) 'observed 30% of the total lessons to 
sem ·· · li b'l' 1 determine inter-rater re a 1 1ty re ated to lesson 
. plementa. tion. The percentage of agreement ,m . b 5 
between the two o servers was 9 %, indicating a 
very high level of instructional fidelity. Pretest, 
posttest, and mainten~nce test scores were 
obtained .• on five cumculum-based measures 
(i.e., computation, word problems, conceptual 
understariding, fluency minute, and review 
minute); · Pretest and posttest performance 
revealed skill improvement (see Table 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-
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struction With · h h in t e PDs 
t e reduction in th . It was agreed that 
lessons may have n: n~mber of regrouping 
students' abil't• gat1vely influenced the 
I I ies to . . 
earned skills a d th m~inta1n their newly 
th n at, in sub e regrouping i . sequent years, 
earlier to en nshtruct1on should begin 
h sure t e c I . 

t an eleven le Al omp et1on of more 
. ssons. so d . h· 
it was noted th unng t is meeting, 
difficulty related at stud~nts had particular 
Thus th to solving word problems. 
probie \ research team decided that the word 
in th m essons would be developed for use 
woul~ ~ird lyear of the project. These lessons 

b
. t~vo ve teaching students to use a 

com mat1on of 'd b 
l . evt ence- ased practices for 

so ving word p obl (· . r ems 1.e., cognitive strate• 
g1es~ 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 

Pretest 
Posttest 
Maintenance 
Computation (20 problems) 
Pretest 
Posttest 
Maintenance 
Word Problems (1 O problems) 
Pretest 
Posttest 
Maintenance 
Conceptual Test (21 problems} 
Pretest 
Posttest . 
Maintenance 

0% 
100% 
65% 

0% 
70% 
90% 

43% 
90% 
86% 

11 C 1 e 
27c 6e 
28c 2e 

Auency Minute 
Pretest 7c Se 
Posttest 18c 2e 

0% 
65% 
60% 

0% 
90% 
60% 

0% 
95% 
62% 

2c l e 
15c Be 
14c 2e 

Sc 6e 
13c Oe 
13c 1 e 

Student 3 

0% 
70% 
40% 

0% 
80% 
50% 

33% 
90% 
95% 

7c 4e 
11 c Oe 
26c Oe 

9c 2e 
17c 1 e 
16c 2e 

Student 4 

0% 
80% 
90% 

0% 
100% 
60% 

29% 
95% 
95% 

1 C 6e 
7c 1 e 
13c Oe 

Oc 8e 
11 c Oe 
6c 1 e 

Student 5 

0% 
75% 
n/a* 

0% 
100% 
n/a* 

0% 
67% 
n/a* 

2c 10e 
17 c Oe 

n/a* 

3c 6e 
16c 1 e 

n/a* 

Maintenance 21 c 2 e 

Review Minute mpleting the Maintenance measures. 
f m school prior to co 

. . . a• = student 5 withdrew ro 
,.,,._ c"'COrrect digits per minute, e= error d191ts per minute. n/ 

•.' 
I 

1 ·, 
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. f r Year one and 
Discussion of Results 0 

Year 'Jwo 
ean score for year 

The compurotion prcte5r m h rhe 
o higher t an 

one students (30 %) wns r year rwo 
score ior 

computation pretest mean mean · n posrtest 
students (0%). The computattO h 

(70%) was lower t an 
score for year one students O 

r r score ,or yea 
the computation posttest mean . · . · on mainte--
rwo atudena (78%). The computa~ nts (89%) 
nance mean score for year one stu e . 

11 omputanon 
was higher than the overa c 
maintenance mean score for year two students 
(61%). Table 6 compares the participant mean 
scores for year one and year two. 

It is interesting to note that the same 
pattern emerged related . to word problem 
performance. Year one students outperformed 
year two students as indicated by the word 
problem prer.est mean scores (38% for year one 
students and 0% for year two srudents). Year one 
students performed lower than year two stu, 
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). 

W ith regard to conceptual LI _ 1 n1..1er 
, one students o utpe rfor 111e.1 

st
"l'tdi 

year . . J l I \.I Ye· n~ 
Jen ts as 10d1cate · JY t 1e conce ar "· ' sttl 

O 
r Pt1.t <1\ ''V(1 

n Scores (27 ¼ wr year one sruJ Pret mea . en~nn ,~ 
r year rwo students). Year one .1 _1 d 21 ,, 1or ' • n1..1 ~ 

dents' conceptual posttest mean Ye<1r t\\, 
sttl . . 0 fi score t1 
quite s1m1lar (88 ¼ or year one stuJe ~ w,r~ 
B?% for year two students). Year one tts anJ 
outperformed year two students With tLideltts 
maintenance as indicated by the regard tc, 

( 
conce 

maintenance mean scores 98% for Ptua\ 
d 8501 r Year 

sru<lents an 10 1or year two studen~). on, 
With regard to fluency, year on e stud 

and year two students performed similar! ents 
mean number of c~rrect pretest digi~ f:; 1he 
one students was six compared to fi c Year ve ior 
two students. On the fluency posttest Year 

r d Year 
students outpenorme year two stude on, 
correct digits for year one students and n~ (26 
correct digits for year two students) H fteen 

d d'd · 0weve 
year one stu ents 1 not outperform r, 

fl 
. year two 

students on uency maintenance scores ( 18 fo 
year one students and 20 for year two stud r 

Th d 
ents) 

us, year two stu ents started out 1 · 
ili d ~ 
£ an dyear on

11
e stuth ents, but ultimately per. 

1orme as we as e year one students d . an in 

most cases performed at higher levels h on t e 
posttests for computation, word problem d s, an 
conceptual understanding. This was accom-

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

Measures 

Pretest 
Posttest 
Maintenance 
Computation (20 problems) 
Pretest 
Posttest 
Maintenbnce 
Word Problems (10 problems) 
.Pretest 
Posttest 
Maintenance 
Conc:eptull Test (21 problems) 

·Pffte$t 

Year 1 Mean Scores 

30% 
70% 
89% 

38% 
73% 
88% 

27% 
88% 
98% 

Year 2 Mean Scores 

0% 
78% 
63% 

0% 
88% 
65% 

21% 
87% 
8So/t 

Posttest ~~ C,~a 

Maint"1anct 26c ;r.. 1;11. 

Fluency Minute le 1 Sc 3e 

. -M~.::, t:~:f«rtet:;,:~;-~,_:::. ::. :. :.1:;:-:::=--~1Bc=-:2:e __ _; _______ ~2:0c~te 
• ~•-•trR)rdigila • ' I • • . o ' ---

• . . -~ . 

; 
}. 



. f receiVing fe~r instntctional 

I 
• ._...f ill spite 

0
{o-aance pattern varied a bit 

p ~ .. 'fhi5 per • ... 
lessons- ·nrena.nce scores. Year two stu-

. to ,nat . . th . _r_ 
~lati',e ggted more to matnmm . err ~en~r-
J.rits s[11J 0· ne students. The reduction m 

o" rh,aJl year 
tfl:lflce h. ve been a fact9r related to this 

fTlllY a 1essons 
ot1ft0ine, 

0
-
00 

must be used when comparing 
arearcau th ups of scudents due to e low 

.L...,,. tWO gro . ch l · · 
11•~ f scudentS in ea group: on y sIX m 
n(lillber 

O 
d only five in year two. Additionally, 

one an d . year was made to match stu ents m year 
neTOPt 

no 3 
·-L nrdents in year two on potentially 

WIUl S · 
0~~cal variables (grade in school, previous 
cntt . instIUction, IQ scores as these were 
regroup11lS ) . l 

vailable for year rwo srudents . Fmal y, the 
nor a dies. cook place during different school 
r,,.o sru 

Even though the same teacher delivered the 
~~- . 
. crion both years, he had more expenence 
~nd year. and events within the school that 
had the potential to influence student perfor­
mance were not controlled (e.g., overall school 
climate, effects of ongoing budget curs). 

Lessons Learned and 
Recommendations for Others 

ln spire 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 
inttrcsrtd in mathematics research served as an 
impetus fur mathematic.s renewal and improved 
srudent performance. The process of identifying 
~crgistic needs, implementing new instruc­
tional lessons, discussing outcomes and deter1 

tnining n d d ben . . et e next steps proved to be 
/ficial to all sta1ccholders in the renewal 

enueavors In dd· . th ~ . • a 1aon to e previously noted 
· ~ons related to improving the mathcmar-
1cs lllstructio . • 
~ n m thts school, several adJirional 

'4'0rthy :=erged as being particularly note­

flerships . d . to successful collaborative part• 
· · esigned to improve stuJent 
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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
vidi ng direct services to students. 

• Seek ways to scale up instructional 
interventions that result in positive 
outcomes for srudents 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-school-year 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). 

• 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
baseJ 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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Theae sugge9tions should hdp ensure 
poeidvc coUaoorarive partnerships that have 
the potential to increase student learning, 
improve instruetional delivery, aupport graduate 
student research, and keep university professors 
grounded in public schooling. School-university 
parmenhips have so much to offer for everyone 

involved! -
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