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Ko Ohiid Lk Babind mandasss seomumeitliy dra for tebosl distrives, This muandane as led so inceased "'

arsemtion o inseeorion wnd aswdernts semediasion amtng educarional resenrcuss. The curvens study sl

schaotwide sarrioulum-based ssesmere (CBAT snd cumiolumdased wepmrenmmt {CRM) data g plas

ard daliver suthemution insucion X esaeine if this weuld lead 1o jeaproved sudent il within cow

sehioot verr and irpreved group bst seores betweey sshoal yewss. The Sexoning o Brbance Bquimble

Sdeatiann! Placement (STEEDY schvobetde problensolying madel was wed in one sheamentey bullding,

with CEM datw wed 1o wack progmess and KA daa used daily 1o tack mmsiry o sach st lovel. Rasules

nggesred vhar ohildven mude signifioans gragress i oo wchont veay, 83 msmaed by CBM, and the

schoo! significamtdy buressed Bedond ¥ mathenusion wotes afer inplesmensing the proga. Potential

 igplicasions for aermmens and tnspustitest prectice are tohudud,
Bewarsh svprding sosdemde interveraione Whersas thore sre considerably fewer eadies

s grining inceeased attention presumubly due related to math snduds, wssessment, sl
s exceareal inflseces sich as the Mo Uhild Lot instnserion than o rading, some intemstiog
Behind Act (MCLE: Disbe S MetGardy, 20025 paralie] findings exiat. Pirw, there s 3 farpe and
Reading instruction ressarch har o long hiswory,  sndluring discrepuncy between the perior
so mah so thar when the Nasional Reading  menzes of Caasian swademes compured w0 p
Parel IRE) sonduend it meswanalyats, 8 Hlspanic or Afican-Americon stdwan (U8,
was fsved with the demting tak of meviewing  Departmens of Bdueatfon, 20033 and childeen
over 100,000 mreiches ONRE 2000}, Researchon froms lowspoverty vemsus high-poway bk
orheratics insenetion has bean sompanably  grounds (Crifin & Cas, 1807, Thewe deficis
feas prominent over the pest 10 yews (Badien,  sve spparent by kivdergarten {Fache, Pucs, & :
1949 Daly 8 MeChady, 20021, which is espe Karns, 2001; Griffin & Cass, 19971, persivt and 1
zisly of conesen given thet ardy 31% of the irwenstfy withoue effective and wardy vermwidin. !

nationy fourdegrade svedenss wored at or
shve the proficerey sunded o e 3003
Natiorw! Assswment of Educstional Progres it
mmarchetssics, st increass over the 2000 revalts
{Marse & Galley, 2008}, Faher, mathema-
el proficiency o bevcome closely linked w
socosssful employpment in wany differant ocoe
pations {Saffer, 19991 '

ciz, {Ceiffin & Cuse, 1957}, and are evennmone
pronoanced for children identified with Jean
i dieabilivies (Buths & Fuchs, 2001}, Teacher
prepatation, teacher retention, and sexific
instructions! defivirs in the primary grades bave
hesny Hoked to these math deficis (U5
Capareeent of Bducation, 203} N
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Mathamarics (NOTM, 200} descuibed #in
principlee &or  mathenetics  instruction.
Spesifically, they advissd that schools shonld
set high meshemarics expeerations, should
provide sirong suppoet for all sndents, should
ensure that sackers undesstsnd what sw-
desx know and nead 1 leaen, wnd shonld
ensure that BHSAMENG SUPPUTE learning and
farnish usehdl informstion 1o both weachers
sred leasners, Bxsermially, uteuctionally valid
avsKEtnEns data g & cnictsl wapers of 8 mathe
ematics curriculam.

Beversl wurriculom-dmsed sppecy
sevesmrment have been éwe&agaeﬁ il e&am 553
imgpove the istroctional relevance of assess-
meny dats. For ssomple, cumicnharbased
sesessment [CBA; Oilding & ﬁwamw,
1881} s devsloped o wogges nattuctiong
sdaptatinns by exsmining the ’msmzch
berwenn  cirslenbarm  and  soadent. skill
{Kovaleskd, Tucker, & Dully, 19938), wherens
cupriculurn-bated wenncemen (CBM; Dene,
19851 wus designed 1o assese the effscivensw
of instrwetion and track student growth
townrd importent leRRING CUICOMES Sver
gimne. Bigh use the Tornl corleolim as g mewe
sure of srudent progress thaough existing sear
demic comvens sud, whee used together, can
affer 2 mmp&%amw arad tnssructionally rel
pvant wssesstvent moded.

CBA ami i‘:%‘i wete developed fom 2
sippilar paradigm, but fundamental &L’ifexm
gwiss. bevwess them {Buens, Magtuanie, &
Campbell, 1990). CBA was &wgtwd 20 BySe
rernatically wssess the “trarructions] neede of &
student based upon the cn-going pedformance
within the sxisting cousse comdent in cudey o
deliver instruction ar affectively s powible”

{{Hiekling, Bhane; & Cuskery, 1989, pp. 344
3453 CBA has been desceibed for use within
a oxastery todel of learning whereby 2 specif
i hiessochical sequance of dhills snd subelills
are defined and dhe performance of sach spe-
eifie subshill is menmusd o ensors sy the

skitl bas bean smustersd before peoviding

Iarrction on the aexs kil in the hisrsroby.
Cnerotion may be described a3 mmﬁzgg

within an instroctional hiemwchy wher
acquisitionelevel instoetioe is provided for 2
new skill, fusncy-building  insrmectionsl
sotivity & provided for 2 slightly eader or
lowerdevs] skill thar the child cons petform
zempnialy, wad spplicstion-level instctional

© activity it provided for an even easier skill

thar the chid can perforn hoth accurately
and Suently. Henos, CBA is ussd pricnasily 1o
désign and deliver inmruction {Bums, Dean,
& Klar, 2004}, allowhg for the identifisation
of specifie deficits i ned of remediavon
{Daly, Wier, Marters, & Dool, 1997}

CRM' primary purpnse B 10 st i wdu-
carionsl dechion meking {Deno. 1588} by
divectly meanmring the é@&m fametional aut-
come of ingonrion, Because UBM meanus a
peneral desited outeome {eg., reading fluen-
£y}, MESSHTEISRY CHIT OCOUT BLross fnetruc.
tidmal sesslong amd skill lavels to relevancly
snd mm&eiy mﬁm’; w}‘etiw: o1 ror the

sdequate groweh tovwsed the
dasived sutooms {?«’m&m & Dene, 1894}
Hance, TBM is superior 1o UBA in trucking
growrk over tine el estimating penessliza.
sion wherses CRA may be more wseful foe g
gusting specific nrventons w guide invtrae-
von {Bens et ol 1599,

The functione] difference bevveen CBA
and CBM has oftes heers & point of confusion
{(Buers es al., 1999). For & thorough discussion
of the paential differences barween UBA nd
CEM, e msader s veferred 1o Shinn wd
Basmwne 51993} Fer ol BRI of thiz
study, the difarence bevween TUB& and CBM
Yisein dhe scope of the task fveens chuded on
probe woetesinly tsther then the former of
adounitotion. CBA and CBM messures
gsed tn thie sudy were both administered
according © the procedures described by
Shine {19893, bue the asessnent probey wers
diflereny. The TBA mewsures incloded Blomy
shat sanpded » single skill and kil lovel (e,
sdstmaction. with soewsrs 005), wieress the
CBM messares comprehensively sampled
susltiple shill snd skill levels dh the child.
workd be sxpected to perfors by the end of
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rhe intervention progrenm {ag addition, sub-
pracrions, sasitivlication, snd division of hasic
e, This, TBA was wad o ideuify the
partioular Jevel av which the child shonild
reesive instruction theoughous the inwrvene
vion, whatens CEM wes wsed 1o hudge the
oversll sifestiveness of the program owed
the desired functions] suteoe {e.g., Juency
in basic nuath facesd.

Proporssus for CB4 arpee thar acsdemic
Jiffienluine are the result of & mismatch
bewesn soadent skills and the cumicubam oo
fnerraction {Enggren & Kovalukd, 1996
Chavais & Sickling, 2002} whessby the sur
riabum can ke we difficalr cesulsing in st
Jent Frostration o wo wasy, rendting in st
deres hovedore. Thus, OBA seoanps w find
“ha window of leassing® (Tucker, 1985, p.

© 201} bevween boradom and fusuadon by

roarching skill level snd chullengy by ssvese
ing the difficuley of the enuerional maverisd
for esck child. The wmount of koown infor-
mavion within the el i derermined by new
ing the child romplere the task and sompue
ing the percentagey of keown msterial
Oiekling wnd Thompioa {1583) susggested
that if children are provided an sppropriace
fyvel of challenge, called the imsreartional
level,  sptimal  leamming  will  oecur
Instrucrions] waetsrial dhat is roo diffizule s
reemad & frusteation level, svd maserisl thavis
nor challenglog encugh i valled » mastery
leyet {Cravois & Gickling, 1002},

The inevuctonsl level & resding hws
bewn well defined and ressurched, bur fewsy
Jars exist 1o identife un wenuctional level fur
methematicy (Burss, 20048}, Deno and
Miran (19771 suggesred that the indryetions

gl level for wathematics be computed with
Hoeney messures such a8 thoee wed in TBM.
Table 1 Loy the medion digo convest pao-,
posed by Deno srd Midon w equal the frer
wation, inatruetional, wnd mestery Jevels,
respectively. Use of flueney massures 10 deuy-
wine optimsl challenge for mathemarics

wualoes intuitive seowe, glven that fluset oo

putarion is & gost for mathematicy instruction
AT, 2000 and leads 1o more compatany
Rancrisnal performance, bue to date few duw
have hesn provided to idennify what fhersy
sors represents an fnstructional level:

Rurns ot sl (19958} suggestnd thay both
CBA mad OB meet the thoes essentisl fe-
supes of prornestonsily valid auessment ot
Yinad by Buchs aud Deno (19984, Privciples
for muchemarics instnaztion outlined by the

COMIOTM (I00) suggest that teachers should

widerstnnd what ssedensts koow and nead o
learn sl ther esessments should suppow
fomning aad famish eyl information w0
teackass and lsamers. UBA wnd TBM may be
wsed on & frequent basls to depsrmine specific
ety whae children kouow and do st keow o
design instruetion that addresses skille in need
of addizional mewediation, snd 1o dhow
progesss in the local eurdeudum. Previow
seseazch hes found thar vaing CBM date 10
demorstrate scademic growth w students and
reschers has led v whiproved sosdemic suee

eomas {Fuchs, Fuchs, Hamlers, & Seecker

1991 Fuchs et ul, 19975 Thus the we of
CRA and UBM wgethar seems 20 frovide an
asstssment modsl thet could addesss the prins
ciples outlined by the NCTM,

Resserch hav found that providing appre
printely challenging wmemucrion, et the childs

Tahie 1 Tnstructional Categories for Flusncy Maasures of Mathersatics

Mediar Digtes Conestidinnge
Fratrarions! brerucsiorst Mustery
Grades b to 3 e § s 18 20 o more
Grades $ to 12 $eo 18 o 28 38 oy move
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imstructional level, hes led o improved stur
dent oweomss {Buens, 2002 Gulding &
Rosenfinid, 1995 Shapire & Agey, 1992}
Previons research focused on using CBA dus
1o plen and deliver insuction for individuat
swudenys, wrher then on @ lovger seale such we
claseide wnd schoobwide Given thae NCLB

raiby for solent performence dets o be

eporeed and evslumed for vasiows groups,
resparch e neaded thar explives schoobuide
applivations of wsing TUBA daty 0 lmpeove
inszruntion.

The carreen wady fmplemented 2 schooj-
wide spsessment miodel 1o avamise the effec.

shvmress of using CRA and CRM dacs 1o plan

and deliver nsuenion, The owo specific
research questions chae gaidsd rhis seudy wars
{a) Wil wing TBA and CBM dute 1o deter
piine the instructionsl nesds of childeen
shoughout o eleensntery building lead w
significsnedy dmproved sudent il wirhin
ore sehiond year] 2{h) Wil puiding wstoestion
withiss an alementary utlding widh CRA and
{BM dutn lend 1o improved group test sooves
wed for scooentablity pusposss betwesn
school years? The dats were wralped two
ways for sach guestion. Fiet, means were
compured and walyeed usdng sn semlvds of
varisrre second, scores for each gusstion
were conversed w an ordingl seale snd ana.
yeed  wsing & oonpatamettic . test
Meverthalosw, the study was larpely descrip

rive in nsure, aned inferential steristice wer

ueesd $9 clasify the specific guestioms tather
than to meke genersiivations. |

Method
Onvervipw of STEEFR  Probleme-Solving
Mol of Amsessment

The schonl wheee diis stady was comdusnd
was pastivipating in 3 whoolwide peoblem-
yolving model of suesement called “Sereening
w o Enhance  Eguusble  Educadonal
Placement™ (STEER, Wier, Daly, & Weell,
2000y STEEPR B sindlor w nther problem-
salving medel of asenment Yo iy o

CRA and UBM dars 1o Wentily problems and
shen plan, Implemeny, and evaluate solotives
to those problems {Fuchs & Fucly, 1988
i'?:acf:& & Ksmingky 1988; Shinn, 1885}
YTEER is & musltiple-gate process that begins
wizh schwobwide soreening o veading, math,
srd writing udng CBA probes. A sedles of
foncrionel sesment sl invervention activ-
itiey wre then conducted for children who per-
foren i the at-stele Pange during the screRning
CBM probes spe adnviniseered pesiodically ro
wack growsh, Ulometely,  intervention
responsheaness is used o dereming whacher
ot not childsn should be evaliared for special
eduzation. Use of the STEEP model has been
fmnd 1o exourarely idenuity childven who
werle consideration for spesisl educaticn ali-
gibility (ManDertieyden, Wi, & MNaquin,
03
it the presany srudy, peivr to schoolwide
seovening, the schoobbased consuleant met
with general srd spenial aduation adedip
ax the school w provide e overview of the
proces: and identify onesite “onaches” wanin
with the achoslwids screening. Closswids
screenings were seheduled in onehour rolling
blocks by grade level, and s sufficient number
of coaches wers tuined {or bosowed fom
ather sives) o allow for one mm&z per cless-
oo 2t each grade Jevel § RIVEN oNe-
hour period {typically fowr o fweﬁ coarhey per
sc}'mi} Durlng the classwide soresning,
teuchers sdminissesed o muh prohes, ooe
sedecead o represent surrent skill placernent
{CRAY and ome w0 teack growth {CBM)
theoughour the pesy. The reachers weed script-
sd irmrrucrione and diginal thuers © sdminis-
ter all probes using directions sdapied from
Shinn {1989}, Coschiss provided sssistanes o
needed to snsure invegrivy Mathemstize
probes were adminieered 1o the entiie ol
shoutransously. The classwide wresning for
wath required sbout 3 mimtss o complere.
The schoobhused conmetant steended the
next gradelevel plasming meeting to tmin
teachers to wore the ruth probes, Teachen
were then provided a graph sherwing their wro-
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derus perdonmance welgtive w the utuge
vionial standarde used with STEER It should
be noted thet STEEP wees shmilar procedurss
for resding and writing a8 well, which were
slso implemented, but vnly wathemstics &
discumed hére, '

These data wore uwi 0 dﬂtermme
whather or noy 8 classwide problem exised. ¥
a clumwide problem was found, deawide
intervention coourred prise wo any individusd
auensnen of children o that parsodar class.
A classwide problem wiy identified when the
medinn score fy the claw &l below the
iostructionel minimom seocded (Denw &
Miskin, 1977 see Table 1} ¥ no vlesswide
problem wes detected, children perfoeming
Lelow the 1600 percentile wnd below the
inserustions] minimun peedcipared o
individual asesmnent of the influeses of
insertives upon pedormue (killfperfors
mance deficit wsesmentd Childwn whe
contied o perfonm below dhe structionad
sandard were given incsntiver and purdet
pared i individual, protocol<based intervans
sion perfiemed in the classtoom and menie
rored for intepry and effectivenses sach day
for sy lewst 13 corsecution semions

Description of Schowol

Data weze vollacted foen ove elementary
schoul i ¢ sl commmmitty approxbmanely 15
miles outside of Tucson, Azisors. {Akhough

eollecring duta in only one schwol suggesty

poranris! 3f¥iculries with exvemal validity of
thir inverpretarion, the frtensity of the ixger
vertion wes such ther #t precluded 5 wide
implementation a¢ this poinr.} Gender we
sausily distributed for grades Sues t%xm@z
five é’mm;g the 2002-2003 sohool weur In
pormns of mhmcaw, % of seadents wers
Cascsdinn  {nor Hispanic), 18%  were
Hibpanic = Lutine, 4% were Afican
Amevicars, and less thar 1% were Asion and
Nativa American. Thirtr-eight  studenn
{11%} withier the thind dhrough AR grades
jeceived special educavion servives, nine

{3%) were sligible for Title | servizes, and ix

{1.7%) were Erglish-language lewmers, Thers

were four classrnome pre grede levsd with
approsimarely 258 students par elass. Teaching
sxpevisnice for third- through ffthegrade
reachers ranged from less than § vesr o 38
oais.

tdentification of Mathematics Prablem

" The fimsr soreening ovcuryed i the Al In
the participatiog shenl, third-grade teachers
selected mined addiciog snd subtractonprob-
leme with snswers § 1o 18, Fourthgnde
rescher salacied multiplication S $ 10 8.
Futhogeade renchers swlected mixed multiplic
cavion and division Sowe § w 9. Clusswide
math probleme were detested in ] ol
rooms geades four through five, Severs! class-
wide problems wers also detacted st the thind
grade level. Specifically, 32% of thixd graden
ouformed below the instructionsl atandard
for hasm scddition and subtraction ot st s
time of yesy when instraction was proceading
o mukeiplication, $5% of fourts graders pers
formed bedow the inseeasdonal arfrerion for
basic single-dign nudviplivation facrs, snd
8% of ffth padens perlormed below the
insrructional oeiterion for busic single-digh
multiphionrion snd division facte. Hence, 2
shoolwide mach problgm was suspected, and

Cur intervention plan wee subsequently proe

posed o mprove piadh ekills for all childven
in grades three theough five.
Adathwrratics Coiculom

The school wged the Saxon Mach
Crrricalumm (Saxon Publishers, 2004} wo guide

- marhematics fneenucrion for thind-avade @

dene and  Hamoure  Math  {(Harooun

- Publishing, 2003} o pade hutraction for

foaath-  and  fifthegrade nwusbenw. The
seqpesrice of mathematics skl nstrundon
followed the sequenxe - ciweiﬁped from

Ariows sandards {see Table 23, These cunes

wiz hed been used at thbs sckac‘;i for the pre
ceding two vesrs,

ety e
SIS0
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Toble ¥ Skill Saquence Devaloped iwmm angd Disteint Slandards 20022003 Follswing Mastery
of Bagy Pacls -

§
4 Cnade Sz@em
wisd peobs of eddivion and mm with and withoun wgmxgy ng
. dingle dight rudeiphind by dinbile dighe with snd without vegrouping
- double disit mulnplied by dinabile zi:gz; with snd without regrouding

. watisasion s

P e e

(.szad@ Sequense

1 stagle digit mudtiplied by doulle &5@,{ mth atd ‘»‘z&%t mpuping
2. double digie multiphied by duadble &zgzﬁ with and withiout regrouping
3. atngleedige divisce trae double digie with and whthowr remeinders
4. adding wod nibrracting freoxiony with iike derminators
5. estirmetion

5% Cuude Sequence
. enisd pnteiphiceshin vith and wz&m& segrovping
. single-digit divisor tnus deable digie with remaisdders
. review of ol Qgit sombinations with smaindens
. wined convamsion of winad Brions o pseper and impropar @ mim&

mkﬁ\g}-ilﬁ&\éw

1.

8.

mdm:ﬁg Frantions 0 gnphae R
. fncding leset commen denomdseer
sdding and sktvesting factions with iﬁw dummmmr

ssxianation

By the e the scvening was sondoored
{Novernber), the insrmuctions! calender end
cursiculs had progeaed 1o higherdeve! ghills
thay sequired mastery of the baske fuw
asseesed during the scresning, Hence, the
probdens was B defined ws & Huenzy problem
for hatie math skills. Teachers were instnaed
o oiswe with thelr ussuctional plan,
covering all the required oldecrives m the
srare veandseds, and to consider the intervene
tion plvr o be 2 wupplemensl tivity, The
gensord sducation intervention was disipnad
to provids concentrated practics oppostuni-
tizs for the besit computations! skills ther the
students had nor mestered as wnpeod and o
progress throagh o sequene of eommputicend
skifls that wars magquired for sech grads laved
by the soave stamlerds wnder the sssumption
thar souderns would not muered those skills
without extra prectice.

The goal of the intervention was 10 reme-
iste deficits in basie compntasionsd deille in

gmﬁxss theee through five wing o feeney
sppach. A fenepbuilding invervention
war selecved for ten ressois. Fiter, undvensl
scysening dass ieneified 2 basic faces fueney
probleny i all theee grodes. Sscond, the o
sney with which ¢ ettudeny vcan pecform s skl
divertly impucts the degree 1o which the st

. dent van zpply thet 2kill v e eolution of

moty complex problems under conditions
thay differ from che condivions used dudlng
waising (Binder, 1988}, Henes, fhuene perfor
s of basic somputinaal skills wan pre-
reguaisite Ry achioving the more comprshan-
sive goule reflecred in the smte standards snd
waughe within the schools math covriculum.

Caners! Education Interventios Plan

During & onehowr houlty mesting, Jdate
from the screzning were prosented o the fice
ulty, and e intervenion plan was described
and discussad. The basic plan wir swlined
snd veachers were given sn opportunity w ask
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sed oo the fag-
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way oorined
srruniey 1o ask

guestiors and wmake suggestioon. Specfically,
reacheos pave taput on hote aumterisls would

be provided 1o them, bow macerials would e

asgarized, lavout of the dasashess, periad of
time sach day when intervention would
oseur, seaee date, end procsdure for wirning in
dara esch week. C

For the basic facw sequancs, childisn were
drvided into tutorby peies and » formar of
intervention wes used sirilar o thet repowted
by Gresnweed angd collegpues {Le., classwide
prer tutoring Creenwood, Cwrts, & Hall,
1988} wed Fuche and voileagues (Lo, prer
assisted leorning evavepiess Fuchs, Rurhy,
Mathee, & Bimenons, 1997 Fachs, Fochs,
Phallips, Harletr, & Kamw, 1895} The key
elorments of the intwvention inchided {8}
paires] peer womastiozablevel shill practixe
with multiple massed oppmuunities w
sespond ar g brisk pace and with fmomediate
vomective feedbik, (b Independers dwed
rranvics foe g scory, (¢} dighely delayed nope
sestive feedback, and {3 mogresion w the
nexe skill lavel contingeny on mesting & mas-
wry onterion on the lowerdseel il
Teschers weie twoined 1o identify childen
with high srror sares wnd o provide & saripessd
Sanipuve lesson cumide of the 30qmiote
closswide intervention pariad, A& “soach card”
ot peotoced for the inpereencion was devei-
oped and provided w teachemw apscifylng sach
stap of the inrervenition in obssreable werms.
{The voach wardy wed for base owand the

 higherevel skills sre provided in Apperstices

A sred B} The rescher’s role was w0 tnoniior
during the ihvervepdon sod 1o ensore high
sngagrreny and avnuate inplomentation of
procadures by the childoa.

The principsl and weachers elected wi per-

fwmn the intervention on each individusl .

ehild’s toastional kil levr] 2nd 1o move
children through 8 prespecified sequsncs of
$kills and difficulty lovele based upon ndivid-
usd child performence. The seguence of skilis
began with basic Bt snd prograssed duough
% seties of compuraticnal shills requived in the
state sanderds for ewh grade level {The

sequence of shills ueed s provided tn Talde 2.3

Hence, privr w0 baginning invervention, the
deill nod Jevel ar whick earh child perforned .

sbove the metnetional stendant wes. identi-
fisd. Multiple forme of probes suepling each
#ill i the sequense were developed snd
organiesd for weachers. Teschers wese also
provided with the prowocs] for the wtervens
tion, the sequence of skills, o duta shesr for
tocording student performance, o dighal
tismer, approeimaredy 12 sews of flashcerds for
sach of the besic fects gruaps, and pest prac-
tice shoets for the higher-devel computionsd
skills. ‘

Tealniog oo thy ingervention was provided
using the following sequsnce of activities
Firar, the meps of the intervention wem
deseribed and mrovided 1o the resches n
wiiting. The wperimenter then role-played

Cgach of the seepy with the teachen and

soseward questions, On the fiost day of imple-
mentation, & wained coach was evgred 1o
such clasroom 1 ensere that sach sep of the
inervesyiive was corrsotly conducted snd w
ssaist the teacher in aindng the studens 1o
perform the intrventon and o prdes
Following meining, teschers peforned the
intervertion four dave & wiek and sdminis

“pered & mixed probe of basic facts eseh Friday

il of the intervengion seasion, Bach day of

 intacvention, vtudents serned & scovs of digits

corracy i 2 miviies on the skt leved on

“which they werr wotking The reacher

recorded thess date on 2 datasbeer, whick wes
given 1 v coveulnant every Friduy for graphs
ing. Trachers were trpined to move childeen
to the next highest skill in the ssquenve on
s following day given s mastery-level some
during the deily rimed sugemane.
Monitoring and Ersuring Integrity of the
Interverdion ‘ )

At lesst one clase was tandomly selected
each week for integrity monitoring. Dusing
this peviod, an indepeedent, tained observer

nade an urmanounced vist 1o the chasroom
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1o 0t the ooourense of nonnccurtense of
each seeipted step of the intsrvention proto.
eol. The wanher vecived lnanediate, compe
vive feedback to dmplemany ey omiroed siups,
which was then resonded on e integrity

chservarion oo, This nfonnathon was #es

provided w the principsl on 8 weekly besisso
that ahe could mﬁvﬁﬁa addisional feedback
needed. [n addivion, the observer noted sy
babavives chae enighe be innefering with prop
g1 impleeertstion o the ctfamwm of
sachs intervention somponent {2.g., classeotss
mansgement lsmes) snd provided the wacher
with idews Bt b to resclve such tsues. The
shserver alse provided s information 1o the
principal so tha the principel could provide
sddivions] feedberk and support #f deemed
appraptiste.

Bach week, tomchers eceived gaghs of
sheir suadents’ scoves soxoss dups of the inter-
venrion Indvvidust verbel feedbuck was prov
vided based wpon the dum. Al spproxi-
mately every three woeky, the consultars and
peingipsl stwended ¢ gadedevsl planning
menting to clueify procedures, wnswsy ques-
© tions, and remind teackes w0 han in dasts
This meeting served v a0 opposterdey ©
factlivee warhery shasing tdew showt how
- hesy mansge the frevention. Ar the eod of
such quersr, the consuloant attersded & fcul
vy muering snd presenced deew oo the propren
of trachers and wade levels, clavified prose
dures, el snwwered reacher guesdons and
sildrassd teacher concerme

The consultart complesed = eheckL&: of
the erivienl componenis of the interventinn
2ach week for each wmacher, end thds chacklisg
was wed by the piincipsl to give the cacher
specific verbel feedbuck along with dhe
teacher's graphs for the wesk. The checldise
nchded the following items: Were the dats
niened in! Was the sequencs covrect? Did the
inrsrvention oo svery day? Was the mixed
proby administered on Peiday? O sverspe,
5% of puroivipsting teschers comectly com-
phaend the ghove seps on & weekly bueis. The
st frequently misved step was filing wnmn

in studers data to the office. To contend with
this eryoy, the data-snoy peoon sinply zone
rgerad wachess whose data had ot basn yub-
wrted and promprad chem to senad the beduie
ratton 1o the ofice. In all cases, this comee-
tive action was effective.

Measuies

Mulriple equwaimt forsns were created for
all of the CBM mnd CBA messuess wed dur
g the study. CBA was used daily to track
wdividus! powth and ety ar each shlll
level {anud to derermine when to incresss wmak
difficuley). Two surcome mesnwes were used
oy aews machenmries skills. The weekly CBM
probes peovided dats ceguzding mathemarics
fluency, and group esc date were ohtpined
from the Stanford Achievement Test (9 ed
S4T-8) The selighility and validiey of day
from CBM ard CBA dre well documanied
ig&ﬁm Zﬁﬁ%; %ﬁamg 1989}1 sud the SAT
% i ore of the oldest and most widely used
proup messutes of student achisvememt with
suffizient relishilter w assess groups of sooves
(Haladyns, 1998). AL CBA and CBM prabes
wive sdminisomed sozonding w the proce-
durss dascribed by Shinn (1989, The S8ATS
was admindsered a¢ the beploning of May
secording 1o stundurdisad provedures.

Resalt]
Stuclars Growth Within One Schoo! Year

Irubivicheal suudenty CBM dom were ane-
Frsed by randomly selecting one probe fom
Jermary, Febranry, March, end Apsil of 2002-
2003 for each snudene. Data from those probes
ave repressnted in Table 3. Randoen selection
of orme probe wae ysed, as opprsed 1o compur
ing & sonthly mesr or wmsdian, 1o wiline an
element of randomness to allow for the var
ance 1o be analyzed dough o repsarsdomea-

sure ANCVA. Resules of sthis analysts found.

sigeifieme affects for cach geade and for the
il sample. Pusther, Cohen's d was commput-
ad 28 estimures of effecy sizes, which rarged
fromn 48 w0 87 sandard devistion units.
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Table 3 Mean Digits Corract/2 Minutes Scorse for Bandomly Selected Monthly Mathumalics

Probes .
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Thus; sconeding o Coberds {1988) interpre-
tauve approach, rodente efferts were potad
for studerts in che fifth grade and for the toral
saveple, bus sorong effecss wers found in grades
three and four

Fedividual stadent daca wers also interpeeeed
b using the mathemsrin Sueney soore to place
earh childs scote inro thee suvegories of frustre
v, insteunticenal level, and wostiery, e wggen-
ad by Devwy spd Miskin {1977}, These novpwree
meesic data ware ingeprated with 2 Wicoxon
Signed Ranks tesr. Newt, the pavosvage of sae
denss I each caedory way tomputed for
Janeary and Apridl, Frawe | goplucally disglays
the dita, sugpesting ¢ i b hrusrarives mod

wwrustondl Jevel in January (when the ineer
wervtdon hisd been underwny for sppeaimarsly
five wedke) 1o a buger perventase of mastery in
April I Javwsmey, thave weve 79 childeen {38%
whose scores fell within the fuseanion wage
while 1% (9%} scored within the mastery tate
zovy. The remaining 108 (32%) of the Jesuuey
soopes wepd cateporead W hiweractiveal
However, by April the ruombee of childeen soor-
ing i the mastery caoegory s 62 (2950} with
andy 52 {24%) studbar saores falling i the fruse
wation category Furder the nutmber of o
dents who soored i the nstructionsl catepory
during the Apnil probe had decvessed 1o {10
{47%). Tha, caegory gizmmam wiae reliably

Figure t Feaguency graph of studant CBA data for 2002-2003 by fluenty categories.
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higher (2 5 688, p < 001 in Agedl tham i
Jarwaey

Ciroup Score Data Bebween School Yeary

Mathematics standard acores from SATS
daty for children in the pardcipatiog achool
wirs eongered befors (20012002 school
yeurt and after (20022007 schood yem)
implessantation: Yarisnce for these data was
smnined with 4 & test, vacher than s repeats
ed-meanure ANOVA, borause thame duts did
mt Sontein any elemane of wndownsse
Table § displays the dagz by grade and for the
compiled samples. Az lhoermred, scores pose
implementation were significamdy higher
thar the previows yesr for all grades sred dor
dhe waal mavple, Bffecy stoe wems sl some
pupsd using Coherds o they swiged fom 28
o o435, which sgees small o moderaee
effecy. SATS dute Gom 20002001 yewalend
in msun wudand scomy of $96.28 for dird
grade, £28.10 for ourth goade, andd 648.58 L
ffh grade Although o snsivess on duse
scorsy were comshuered, they sppenred dightly
higher than average seores for 20012002 and
were lower than the 2002-2008 dass.
Caregorical scoms were alse provided for
- the SATY mathemetics data using these cate
egoting, Below pverspe, average, snd above

average. Figure 2 shows the change in catego-
2y sowes Fromn Wemr 1 {3001.2002) 1o Year 2
{2002-2003} and sogpete 8 shift toward the
ahove-average vmegory, Specifivelly, dets
from the 2001-2002 school year showsd that
71 stuslenus {24%) scorsd in e sbove-gves-

ugs cutepory, 186 students {62%) sooved in

the avetage sutegneyr, and 4% wrodens (15%)
wored in the below-average category
Howswsr, the namber of students sowming in
the SATS shove-average category dwring
20022003 increused uy 105 (30%:), widh 202
sndents [S7%) woning in the sverage yange
and 46 {13%) moving in the bedow-avengs
vanige. T hus, the number of children scoring
in the above-sversge sange increased by 6%
betwren years, and scoees within the average
sod below-gversps vrge decressed by $% and
3%, revprerively. These opdinal data were fu
ther amalveed with the Munn Whitney st
which found 2 significant offect butwsen

Yeurs 1 and 2 {2 = 337, p < .001).

Disoosion
The sthosl in which this stady was cone
ducted had 2 provasive problem with basie
mathamatics faor Buenny. Most of the chil
drery in grades 3 dheough 5 lacked dhe hasic
eomputationsl dlls o garfmm st grade leval

Figurs 2 Frequemy graph of SATS eptematios data belween years by catagories,

o
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It

gnd o hemefic fom insteuction teluted o
apphied & problens-colving meks. This finding
mivorsd & ravional sesd (Lovedess, 3008}
and sugpests 2 challengs for achools acrempr
ing v comply with che requirements of
MOLE. T this study we investigared ths offse.

svenss with which ditece mepeusey of s

desst woagh prefoomance cnld be ohuined
g wead vo build ex lververaion progiam to
knprovs performance for sll childen g sl
riple grade levels. Previous studies have found
that wing CBA dut w modify stnasion led
s inereased cutcornes fir individual students
{Burms, 200%; Gikling & RueenfBsld, 19895
Shapiro & Ager, 1992}, The duts repoveed in
theis areicle saggest ther weing CBA and CBM
to puide remedistion efforte substanvally
imevageed groweh within one vesy, and # the
samne ume led o significandy smproved
schoclwide soares on 3 seandurdived nopm-é
srenced group test uwsed for secountabdliey
reponting follawing intervertion implementa-
o,

The SATS was nos e ies! measore wouse
given the pyychomeéric concem about et
seruitivity ausociated with any nomw-refer
erced messwrs {Salvis & aseldvbe, 20041
This should be wken bun sccouny when
intespreting the sosll v moderete effect sizes.
Nanetheless, e svwve where Gy uudy was
comduered used the BATS slong with & arite-
ton-referenced  state-developed west for

IMprovenents noe

B A UOF e NIEG £D PEH P 1823 oz
LISE OF CHA AND CBM 1O CLEOT TLEMEICTARY MATH IMSTRUCTION 28

acoountubility purpeses. No rechnice! dana
were available on the eave-developed tesr

the time of this wudy. Burther, the stare wour

buaed hoen miodified sach vear thae v bad been

ek and, theredore, could best be considered

under developmant. Hence, the SATS was
salecred sz the symgew wol appropeists for
e o this study Sespite ixs Hmdwstions.
Further, proficlency oategories provided by
fhe smte when reporting o individas! dis
privs and teachers snd schodls comemaonly
used these dets o judge the effsctivenes of
rheir mstractional eiforse (e, parcencage of
childeen mwestivg ot wxceading sonndads).
“Thase categories wers set gpriort by the swe.
The dura were reporved here both s soaled
gespre and by catagory soores.

By sonduccing upivesssl scisening using
TBA and CBM, deficin were slss identified
a the first- and sesond-grads levels in math.
Tearhers reported frusoravion and log of
instructional time w the beginning of each
veny w5 they sampled bacle to reach or ne-teas

skills thar should have bewn mestered st the

toweze geade tevals, Although the effects that
were obtained with the curtent ganeral edee
cation intervension were notable, they were
aoith moderate in offecr stox oo practical vignif
icanze. Wheveas teachers sod dlsmicr admin-
istrators reporvedd sprisfaction  with the

ed?; she swudy authon
desired o chyain greater growth and uchieve-

Table § SAT.S Standsed Scores and test Renults for Pra. and Post-implementation Yeas by Grade

30002002 30022008 -
Cisaeda % M D % K1 KIw '
Thisd 85 s%06 380 L3¢ SRSH 320 s
Fowth 16 S 08 117 B2 B® LI
Fik 3 @e R 107 ERL 3T 20
Total 4 &UDd 13683 3R ENE 4193 B4

£ #R m e < B
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ment i hregre vears while secdhucing the Poowt”
of the intervention simulsaremsly. Hence, it
the futuee, the rervention would he medi-
fied o enhance efficlency w ease of gl
merastion and w use 3 fuensy-bullding coeme
pons for basi: comgpratationid skills reguized
i the stete performance sandards bur sho o
smehade scripred practice with pmbiem«wl"»
ing wing the same classwide pew tororing fors
ot The sevised jntervention pizm would
seoye within 30 arigutss 1o supplersans math
patrustion in gereral sducwtion grades 1
thrangh 5. In fasy, 8 Pollow-up soady s aur
restly underway to examine the sfectiveness
of a muore sficieny model where vearhers ae
srained 1o increase skill dificuley bused upon
& ¢hags median score in the mastery TATES O3 9
specilic skill,

Seversl pracvival mplications ave worth
noting. Fast, universal scmendng was wsed 3o
detecr and 1o define the problem. Wihout
the bensfis of wnivarss! sereening duin, the
problem was ot Hkely 1o be detected or'prope
erly defined, and children of s sehool would
. b dispeoporrionately lthely 1o be identified

- for special services if evaluneed and compured
&) saticnal cormparison groups
{VanherHeyden, 2001 VanDerHerden o1 8l
3. The soresning way dime-sfficiens,
tenirtng vnly spproxtmetely 5 mimutes of
tive i e clasronen and approximarely 20
winutes of scoring time. The sepeening wes
imeperuive 1o conduse mnd was cosectly
administered by claseonuy teackess in the
gemeral classroom serting. Hence, wing CRA
s CBM duta oo univessal wreening wongdd
ke savy for schooks and would vield date upon
which avcusate decisions could be bused
{(Marston, Midkin, & Deas, 198 Shinn,
Tindal, & Spica, 1987}, Bensase the proces s
inexpensive and vime-effichow, it could abis
be mopested soverad times during the woar w0
idurnrify rot anly those children whe are per
fﬁmzmg bedow the expected level of perfier-
manes but sl ﬁmﬁ&emmmgm a
sdower mre {(Fochs & Puchs, 10%38L
Froquently repeating the mersuresiient alfows

for ongoing progres monitering o evaluste
the effecvivenas of the attempted soluion -
(e, clasowide, pradewids, we schonlyids
nrerventinn}.

Lavitalions

A sraved earlier, vesesreh hus consisestly
aupperd raachmg students at their individ-
ushinsactional levil {Bums, 2002; Gickling
& Rounfield, 1995 Shapiro & Ager, 18921,
The cureny sudy was an stenpe ©o expand
that instneerional methodelogy 0 an sntee
whool bullding. Although the duta suppoaed
thils practics, this study was meely desoriptive
in perure. Thus, charges in pracice bused oo
shise dase chould br rade ondy sstiously.

Borthes, Henlrwtiong oeed to be nowsd.
Citven the sope of dhe intervention, it was
navsamy o buplement the intervention in
ordy one building, whish limited the exvenal
validity of the dara. Addicional zesenech i
needed 1o examire the effects sorow diffsrent
buildings in diferere stitings in owder wo
sssess gmerzh*ab& ity. Sveund, the eudy
sxarmingd devs within one vear using the same
group of students, wid betwesn two yoam
wing two dferent cohows of mudens. The
growth shown during ane school vesr could
bave been due to masumghay, rather than the
intervention, 5o & betweereyear analyss wag
somducted ax well, Bven dhough de wwen
anglysss found consistens romulns, date from
the withinoyesr comparison shookd ke inter
preted with masuration in mind. Ponws
sesearch with g control growp s needed o
anteenpt o conted for this posstble confound.

Conclusions

The intervention in this study foased an
fluency buflding, Whesas fusne pevformarcs
of besic computational skeills is pecesery 1o
estilish accurare highaolevel oe move comgples
problem sobving, #t fs probably not suffivient,
Hunce, following ssmblishmens of fluent per
fommanes dn bussic somputational seills, sudencs
shauld recoive fomeniorion iy ueing thess skilh
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o sobve waore comples and spplisd problerms. In
shis school, guided pracsive and inswuering for
solving complex. problems was provided
dhanugh the sgular serh cardoulun. bn futrs
yorzs, however, s sinuler former may ke
atternpesd to provide soutine and suctused
practics applying S keuwdedye w enhunce
cutcomes on prablemensiving tusks.

NOLB b expanded the fous of intervere
don resvzrch bevond the individus! eruden:,
pesnaps leading soms o arpue fv a shif
woward prevertion rather than z peactive
sppeouch vo tverversives with individual ste-
dersty {Shapire, 2000, Fuchs & Fuddss, 2004).
In facs, CBA and CBM bave been disoussed
35 exarogivs of ineuctional te hnology wides
by supporsed for use in aniversal yeesning and
irs monltoring individus! studen growdy, but
hucking duta addressing sygemiz inplemuancn
vion {Shapis, 2000}, Thisswudy described the
we of CBA snd UBM dus w© determine
whish nrsevention ¢hould be delivaved 1o all
childeers purticiparing in pevwrnl sducaton
inseracrion ot the butlding level snd sonstis
tuted a mtmm: surly intervention approach

a¢ called for in the Hresanre,

It i bioped thay chis siticle will be the fo
of many that desnonstrate sffective school
wide interventions while providing & modsl

e presctitiosers interssred i empivically

investigating the sfectivenssy of their own
practives. These datw zre aleo ideul for toack.
ing, repocting, and ensuring adeguate vearly
progress as roquired through NCLB, Further
becawse the daia sre wpdvemal wd caprura
both the level and tend of parformance, day
can slss be wsed effectively ro identily ohaidb
cirent who sre struggling in the generad oduey-
tion cursiedi and might seed to by constd-
ernd for special services {Puchks & Fuchs,
1988}, In the curvent context of aotmuitabile
iy, wols ther sllew distrints w sccomplish
mare than one ssestment objecive {eg.,
manitoring genenal educavion effsctivenss
and undversal sersening) are cotical to fimis
thne Jpent i assessrent and maxinder tine
dewored o instration.
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