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How can cost-effectiveness analysis help
educators and policymakers take better
Informed action?

¢ Facilitate more efficient use of
educational resources by

— Allewing the lowests cests alternative to
PE ChOSEN ter achieve: a targets epjectve

—Allewinerth e mesiyelfecliveraltermanyve
LOrhErCheSENTGIVER afixed hlidgenor,
eselreeralloeaion



There are two parts to the
guestion...

¢ Compared with traditional face-to-
face (f2f) classroom teaching:

1) Doees online learning; Cost: Iess; the
Same oy mere?

¢ NS Istwhat- moest- administrators and
POJICYIN akers ieeuS oNn

o EXISting pUbklished stidiesranerusually hasea
enrseliFrepenien dataane aern e ellnto
eliiecCVeness o henents



Part 2 of the cost-effectiveness
guestion

2) I's online learning more, less or just
as effective In promoting positive

academic outcomes?

& [hIS ISiwhat- moest: people fivrget: té: consIder;
thereughly: ((er just- assuim e’ panity: of
elfiectivVeness) bl what: teacherns anad
parentsswanits torknoew

o VoSt puUbliShed studies eff eflecliVeness ale
atsthernighereadslevel



Online learning is not monolithic - the
answers will depend on the model

Use and delivery of online learning varies dramatically:

— [) at one extreme some students learn full time online
from heme: virtual 'schooling

= [I)ymore commonly:many: students Who attend scnool
dailly’ ept: to) take ene o5 tWo pure enline courses

=) FargrowWingrnum b e oiim 00 eISHN COIPoale aspectS of
pPOLh ace-to-face and online learmingiin the same
classreems blendeadilearing

= V) ratitn eroth efgextrenm essuiic entsH earnn sl IftimeNnaces
LOETACESSIHIAOASAWIBHNIM e fonIINEFASP ECISTHOREN A Ce
BhE EXPENIENCE

Generalizing;r thefappaenisCostS pPerR stlldentsincrease from 1)
2N i) 5



What are the cost numbers currently
estimated for online learning?

Cavanaugh surveyed 20 directors of virtual
schools In 14 states — ave. cost of full time online
students in 2008 was estimated at $4,310

This 1S 42% of the ave. per pupll expenditure in
2007-08 oft $10, 297 (NCES)

Compare this 42% with the general finding that
the instrichonaliprogram counts ivn abeut- 60+
65% Ofi tetalfedlcanon  expenditures (1Levin):

Thewvirtialisechool estimates excllide senvices
such as
—ranspenrtaton, nUEEHHen ecetnSElnNg; NUESING; College

guidanece; linrares; meaiarspecialists and i eSeULCES;
ClUsHachVitesrandiphLelessionalidevelepmenisservices.



To make a fair comparison between virtual
and “brick and mortar” schools:

¢ \We must consider
— “costs™ of losing these sernVviGes or
— COStS of providing alternate access to them In

the community

¢ Anderson ets al (2006) estimated’ costs of
VikbUal sehoeling o ke abolls the same as
regularhrickeaned moentaln SCheelSTWhen
Similalg SenRvicesrare heing preVvided,
exclludingrransportatenrancdrcapii-alicosts



Some costs of online learning that
are often not accounted for:

¢ Development costs ofi the delivery.
mechanism. Can be amortized over the
expected lifetime use.

¢ Ongoeing maintenance anad adjustment: of
course content

¢ Professionalrdevelopment: CoStSHiorg 124
bEAChHErSHincopoatingronlineraspects or
P PUREonline teach ers/ oS

¢ Conbenticosts =iseleconianeiplRenase
M POULSTH ENVEN G OIFOIFUEVEIBRIN ENLAIE
neUsSe N Integaneniwithrclientscurpculium



How should we measure the
effectiveness of online learning?

¢ Effectiveness can mean different
things:
— Higher standardized test Scores

— More content learned in a fixed time
frame

—Same amoeunt o content: learhed: faster
(IRTSeM eI CaSes; Speedlelr gaauaon)

—HIghercolrsercompleton/aracuation
rAterthan 2 (Eerginreredit=recCoVver.
PIROY AN S)



A few credible effectiveness
studies exist — mostly for higher ed.

¢ U.S. DoE meta-analysis of online learning (2009)
founad 99 studies, comparing learning outcomes
in online/blended learning with f2f

— only 9 involved K-12'learners

¢ Conclusions ofi meta-analysis

— Blended instruction! IS'mere effective than conventional
i2lFclasses e elder learners (ndergrads andradults)

— Pureronlineleanning offens a i ouestradvantage over,
conventionaliinstiCionN o ola el iEar e1s

—Jreatmentreconditions eftentinciucdedraddiienalfiearming
Hme; materalstanadrepporinites o collaneraten

— Based enrarsmallsampleroli Srstiaies; pPesitVereffiects
floe foupel for (&2
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CAIl cost-effectiveness for math
InStruction

¢ Barrow, Markman & Rouse (2007)

— Randomly assigned classrooms to computer labs vs. reg
classrooms for algebra and pre-algebra instruction.

— Concluded that students in CAIl classes scored 0.17 of a
S.d. higher on tests of algebra achievement than
cCOntrols.

— (Very reughrandilimited) estimate ofilalbrcost IS $1600
PEr Sstudent: peryear,

¢ CE natior=" 1600/ = $9/4191  persstiidentto
ralse algehra test: secere 1 sid.

o Needtercomparewithraneth e internenten
alminererafiecissameroutecome
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|s CAl cost-effective?

Authors compared CAIl costs and effects with
Tennessee STAR class size reduction which, at
$1850 per student per yr., resulted in 0.22
S.d. Increase In test scores (CE ratio =
$1850/.22 = $8,409)

Concluded that- CAltmay: bhe' a cost: effiectiverway
O InCrease math test: SCores

Note; NowWeVer that-the tWwoerinterventiens were
NojUdgedr by tne sam e tests scoes: Alser STAR
alim edrteralfieciam orerthanjustam ath
OULCOMES:
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Some specific examples of online
learning

¢ Blended learning for middle school
math

— School ofi One (Sedl), New: York; NY

¢ Blended learming/ i the humanities
— Roeslyn HighrSehoeel; Reslyn, News Yok

& Online Credits ecCoVeny
— CressrHIghrSeheol; NewsiHaven, €l
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School of One (Sol)

http://www.schoolofone.orq/

¢ Sol is a blended learning math program for 6
/M and 8t graders developed by the NYC DoE

¢ Sernves 1500 students across 3 schools in NYC
¢ Students spend 70 minutes a day: learning math

& Students learn'in a varery: ofi modalities both
virtual ana live

¢ LLearning with' seftware Cearning with rem ote: tuters
¢ Independent Farge group instucHon

& Smallfgreupinstirucoen Smallfgreupreoellaberation

& PEern tluternng Integratedilearning projects

& Eachistudentsraalyslessonplant o playiistas
gENnERatearyiarcomputersnased teaming
Alejoriesisn
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Applying the “Ingredients” or “Resource
Cost” method of cost analysis to School
of One

& Costs can be separated Into

— Up ont: develepment: Costs

—Adeptien cestsithatswouldrhe
EXPEREnCEd by Sitesracopiing Seil
o Pre-reguisites
& NEWICOSHS
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Categories of Ingredients

¢ Personnel (often accounts for about: /5% of any
educational intervention) including volunteers
— Salaries, benefits (‘often approximated: at- 20% of salary)

¢ Facilities
— rent, building costs

s Egquipmentsandimatenals
— Jechnelegy, PeeKS etc.

& Obtherprogramiinputs
— |nSuance; electicity erc.

o Reguiredrelientsinputs
— W aNSPeRTCOSES
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ldentifying the ingredients

¢ Review ofi program documents

¢ lnterviewing persoennel involved in
development anad delivery: of
INtervVention

¢ Direct- ohsernvation: o the Intenvention
nra Wplrcaltieldrsittiamon
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AssIgning costs

¢ Once the guantity. and guality off each
Ingredient Is identified, costs are assigned
o each

— Market: prices fior salaries;, eguipment
— Amortize facilities or equipment

— Shadow: prices folitem stwhere no market
exiIsts

—\WhV We need torassign; costs o Velunteerns or
“firee”™ resourcees

o Replicaenielsewhereimay netheranlerteradepenadron
tnEese

— CONCEPIBIFOPRORUNIWACESIHE g el nIgh
SCHEOINM ENLOYNES
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Sensitivity analysis

¢ Costs may vary depending on scale and
location

¢ Interventions with high fixed costs (as
OppPosed o varnable costs) will leok
Cheaper as seale' increases — Up tora poelint

o Many eduecationaliinterventions  are addead
ONteItherexistiiner proegiam serthata
manginalrcostTeffechivenessranalysisis
approphate
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Sol Development costs —
estimated at $7mm over 2 years

¢ Technology development costs to build a system that
— houses 5000 math lessons that can be completed and assessed online

— Learning Algorithm that tracks individual student progress, determines what skills (s)he has
mastered and what stilllneeds work

—  presents a daily “playlist” of math activities for. each individual student

¢ Currently outsourced to Wireless Generation

EStim ated’ cost: $4mm! GVeEr 2/ years

¢ Content: 5000/ Iessons purchased firom S0 different-vendors andradapted for Sol
system

Estim ated/ cost: $0.5mm

o Panellolimathrexpertsitordevelopimathiskillstmaprandineview 25,000 pessible’lessons

Estim ated/ costs $150,000

o leamioeii2ieducation/technolegyprofessionalsiwerking with venadoriterdevelop
systemrandinternacing With 'seheo]s

EStim ated/ Costy St 2m m
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Adoption cost assumptions

¢ Costs estimated based on
— 480 middle school students

— 4 fully: certified teachers + 2 student
reachers

=4 greups off 120 students each Working
WIthESe1 e 70 mins/day, srdays a
WEEeks 36 Weeks ayearl,

21



Pre-requisite resources at adoption
Sites: estimated costs per annum

¢ Math teachers — current model serves 4 math
sections (25-33 students each) at once with 4
certified teachers plus 2 student teachers

Estim ated cost: $380,000
(expect: to be lower eutside ol NYC)

» Wireless connectivity
— $50,000 e entire schieel am enized ever 5 yearns

Estim ated/ costs 510,000

¢ E-mail access for entire school

Estim ated/ cosiy 5255000
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New per annum costs of adoption

Construction costs of opening up suitable space in school building to
accommodate 120 students at once

Estim ated cost: $200,000 amortized over. 5 years =$40,000

Initial teacher: professional  development: — 1" weekiin' summer: (provided by
Sol)

EStim ated costs o 4 teachers 5 days = $8000

Fullftimerin=heuserdigitalicontent-managern terinterfacerwith ' Sed-and
pPrevidertechisupport/ prefessionalideveleopment

Estim ated/ costy $80,000

AP PREXe 100NN dIVidUalFRPES/Iaptepsiing Classreom  tWer4 8 iCDIterminals
displayingreachistudentsrdailysplayilists 4 prnters;  1INECD P o ECLOY,

EStim ated Costs $11/0,000/am Griized \GVElF 3tV ears =1$5386,66 /
23



New per annum costs of adoption
(cont.)

¢ Licensing charge from Sol for access to Learning Algoerithm, all
content: and provision of: daily playlists

Estim ated cost: $150,000

¢ Ongoeing proefessional development— 2 hoeurs weekly with Sei
professional developer (Assuming noe extra pmt to teachers)

Estim ated/ costs ofitrainer $10,000

o Virtaltuters (Curentyinithe Sedl moedel butdue torhigh Costs,
Shewn here as an eption)

EStim ated o 15T Lers; 4 heurs/day,; 180 day s/
atn$30/hs = $324,000

24



Estimated adoption cost summary

(assuming 6 teachers, pre-existing wireless connectivity and e-mail for all

students)
* cost amortized over 5 years
** cost amortized over 3 years

Cost perr annum for Cost per,
school 01480 student
Construction® $40,000 83
Initial p.d. $8,000 1/
Digital content $80,000 167
manager/tech suppoerit
Hardware** $36,667 76
Soed licensing $150,000 Bl
Onooeino prd: 33110),0)0) 0] 21
Vit al i e epHon $8245000 $540

25




Effectiveness data available for

SOl http://www.schoolofone.org/research.html
¢ Summer ‘09 pilot 4hrs/day, 5 days /week for 5 weeks:

rising 7t graders gained ave. of 28.2% from pre-test to
post-test. (EDC/CCT evaluation)

|ssues to consider:;

— 10 adult-educators and! 3rHS interns for 80 students — Very.
high teacher/student: ratio

— 100rhrs eirmathiisrequivalentterinstruclion fofrrevernr4/5 6lian
entire regularschepl year,

— [fackenifcompansen grouprpreventsrdeterminamnon eirnow
eliiecuVerSeINIsTcom pared withitradinenalfteaching e ether,
MEUEIS
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Afterschool and in-school pilots of

SOl(NYCDoE Research and Policy Support Group, 2010)

& Afterschool trial Feb-May 2010: 600 sixth
graders across 3 schools

— students opted In

— Evaluation pesitive in enly: one ofithe 3
SCNO0IS

— only;aboeut halffthe students Were ineluded in
the analysis

¢ Follewedrhyiin-scheoliimpliementaton
May=Juner 2040 withrallS 6t gradersiint 1 of
BNEelsenenIs:

— NeIsigrimpaci=on MAPSCoREsS VST compansen
greup:

2



Another example: Roslyn High

School IPad program

¢ Roslyn High School, NY serves 1100
students.

¢ LLast June the supt. leased 275 IPads for 4
VIS

¢ Curnrently: being used in 1M and 120
grade humanities classes inra 1-1 blended
learning liormat

¢ lleacher usesiclass Wehsite o PoSt
albicles; pPosSts assignments; hoeld online
diScUSSIoNG!

% PEPERESSICIASSHO M FandRalifn O eWoK
exchanged/graded onlinge:
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Marginal costs of 1-1 IPad Program (beyond
existing teacher and school costs)

* Note that in Roslyn the teachers volunteered their time and administrators provided the training

Total cost per annum

Per student cost/yr.

Wireless access

$78,000 for 1100 student
building amortized over 5
years= $15,600

$14 (spreading cost over
1100 students)

Internet: access

$50,000 for: 5 schools (5400
students)

$9/ (Sspreading cost over,
5400 students)

Leasing 275 iPads

$180,000/ overn 4 yearns =
$45;000

$17.0/(@assuming 265
students useiPads)

Jech support 5% Ofi total district-tech $73
SUPPOH:COSEOI$400;000/=
33220),0)0)0)

Jeachern training (10 $48;000 eacherpaymentss | $284

LEACHENS) R $80,000 trainerfees =
$7.85000

AdditionaliiPadiapplicationss $8800N@ssumingid appsiats (1 $32

S8 2757 1Pads)

29




Effectiveness of Roslyn 1-1 iPad
program?

¢ No formal evaluation conducted, program
only: 3 months old

& Earnly indications firom teacher:
— Higher homeworki completion rates

— Easier o students tor make up wWorkidurng
apsences

— EXpandeaiearning time erg. thiretght aers
ScChoollonline eview! SEeSSIoNS DEfoRe tests

— Paperessiclassieem

30



Credit recovery programs e.g.
Cross High school, New Haven CT

¢ 11t and 12! graders can “retrieve’ credits
through oenline courses taken at school o home.
22 current users

¢ Expendituresiimvelved beyond existing costs of
Schooling:
— Contentlicenses $37.5 per actualiuser

— Computer reoem precter/tuter 3 his a day estimated at
$25,000 per annum

¢ liFall’stidents earnn 2 credits a year, expenditires
arerareund $755 per credit

¢ [hisfcantbercriidelyscom pareditorthn e cosirofia
egularereditreirapproxs $2500

¢ Effectiveness?

31



Benefits of online credit recovery?

¢ The student may graduate rather than drop out or repeat
the year
— LLewer costs for districts due to fewer repeating students

— Higher tax revenues from greater earnings ofi graduates (but
these accrue to Treasury, not schools directly)

— llimore HS graduates go te college, this will'cest the state and
While earnings ofi these' college graduates will'eventually. be
higher, they are deferned 2-4'years.

¢ Howevery istitsrealisticitorearm ins0holrsionlineswnat
might=bellearmeainra semesterlong;classi@neunur60FNoUrS
OlfinstrucHen)?

¢ liFremedialicolrses ane requinedinicoliege; thESe costs ane
just-hbeing defened; netssaved

= Areuna el V45008 reshmenratsCUNYacommunity colleges
thiStyearshaveneedediremedialreducamon (INMINMes 37474545
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Research on credit recovery
effectiveness?

¢ [here are currently no peer reviewed
studies Iindicating effectiveness of credit
[ECOVErY programs In terms of academic
outcomes

3



Conclusions

& Significant cost savings are possible when
online learning IS used to replace f2f
Instruction, primanly due to
— Increasing; student/teacher raties
— eliminaton’ 6ff nen-Instiuctienal services

¢ |In SeM e cases the costs are just-heing
defenred; elsewhere e.g. iamilies; colleges.

¢ [heres; asiyets litkle peer=reviewea
docUumentation: off the eEffieCHVENESS ofif K&
128enlineriearingiwhisimpreVvingracademic
OULCOMES — WEThEEU O @ oM BEs
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Online access to this presentation

& 1 bbio /AW ECIH CSEL0
(Publications



http://www.cbcse.org/

Effect size — a standardized
measure for comparing
Interventions

¢ Effect size =
(mean score o reatment- greup: —

mean; scere ol Contreligrelp) // pooled
Standarcrdeviawen vr beth greups

& Convenuwoenally; effect:size 0ff 05911S
consideredianrge; 0545 meditim ana
ORISTsmall
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Calculating effect size (Cohen’s d)

n = number of children in group
S = standard deviation

t-= treatment group

C = contrel group
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