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

informed action? 
Facilitate m ore efficient  use of 

educat ional resources by 
 
– Allowing the lowest  cost  alternat ive to 

be chosen to achieve a target  object ive 
  
– Allowing the m ost  effect ive alternat ive 

to be chosen given a fixed budget  or 
resource allocat ion 
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There are two parts to the 
question… 

Com pared with t radit ional face- to-
face ( f2f)  classroom teaching:   

 
 1)  Does online learning cost  less, the 

sam e or m ore? 
This is what  m ost  adm inist rators and 

policym akers focus on 
Exist ing published studies are usually based 

on self- reported data and do not  t ie into 
effect iveness or benefits 
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Part 2 of the cost-effectiveness 
question 

2)  I s online learning m ore, less or just  
as effect ive in prom ot ing posit ive 
academ ic outcom es?  

This is what  m ost  people forget  to consider 
thoroughly (or just  assum e parity of 
effect iveness)  but  what  teachers and 
parents want  to know 

Most  published studies of effect iveness are 
at  the higher ed. level 
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Online learning is not monolithic  -  the 
answers will depend on the model  

Use and delivery of online learning varies dramat ically:  
 

– i)  at  one ext reme some students learn full t ime online 
from home:  virtual schooling 
 

– ii)  more commonly many students who at tend school 
daily opt  to take one or two pure online courses 
 

–  iii)  a growing number of models incorporate aspects of 
both face- to- face and online learning in the same 
classroom:  blended learning 
 

– iv)  at  the other ext reme students learn full t ime in face-
to- face situat ions with lim ited online aspects to enhance 
the experience  

 
Generalizing, the apparent  costs per student  increase from i)  

thru iv)  
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What are the cost numbers currently 
estimated for online learning? 

 Cavanaugh surveyed 20 directors of vir tual 
schools in 14 states – ave. cost  of full t im e online 
students in 2008 was est im ated at  $4,310 

 This is 42%  of the ave. per pupil expenditure in 
2007-08 of $10,297 (NCES)  

 Com pare this 42%  with the general finding that  
the inst ruct ional program  counts for about  60-
65%  of total educat ion expenditures (Levin) . 

 The virtual school est im ates exclude services 
such as  
– t ransportat ion, nut r it ion, counseling, nursing, college 

guidance, libraries, media specialists and resources, 
clubs, act ivit ies and professional development  services.  
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To make a fair comparison between virtual 
and “brick and mortar” schools: 

 We m ust  consider 
– “costs”  of losing these services or 
–  costs of providing alternate access to them  in 

the com m unity 

 Anderson et  al (2006)  est im ated costs of 
vir tual schooling to be about  the sam e as 
regular br ick and m ortar schools when 
sim ilar services are being provided, 
excluding t ransportat ion and capital costs 
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Some costs of online learning that 
are often not accounted for: 

 
 Developm ent  costs of the delivery 

m echanism . Can be am ort ized over the 
expected lifet im e use. 

 Ongoing m aintenance and adjustm ent  of 
course content  

 Professional developm ent  costs for f2f 
teachers incorporat ing online aspects or 
for pure online teachers/ tutors 

 Content  costs – select ion and purchase 
from  outside vendor or developm ent  in-
house;  integrat ion with current  curr iculum  
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How should we measure the 
effectiveness of online learning?  

Effect iveness can m ean different  
things:  
– Higher standardized test  scores 
– More content  learned in a fixed t im e 

fram e 
– Sam e am ount  of content  learned faster 

( in som e cases, speedier graduat ion)  
– Higher course com plet ion/ graduat ion 

rate than f2f (e.g. in credit  recovery 
program s)  
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A few credible effectiveness 
studies exist – mostly for higher ed. 
 U.S. DoE m eta-analysis of online learning (2009)  

found 99 studies, com paring learning outcom es 
in online/ blended learning with f2f 
– only 9 involved K-12 learners 

 
 Conclusions of m eta-analysis 

– Blended inst ruct ion is more effect ive than convent ional 
f2f classes for older learners (undergrads and adults)  

– Pure online learning offers a “modest  advantage”  over 
convent ional inst ruct ion for older learners 

– Treatment  condit ions often included addit ional learning 
t ime, materials and opportunit ies for collaborat ion 

– Based on a small sample of 5 studies, posit ive effects 
not  found for K-12 
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CAI cost-effectiveness for math 
instruction 

 Barrow, Markm an & Rouse (2007)  
– Randomly assigned classrooms to computer labs vs. reg 

classrooms for algebra and pre-algebra inst ruct ion. 
– Concluded that  students in CAI  classes scored 0.17 of a 

s.d. higher on tests of algebra achievement  than 
cont rols. 

– (Very rough and lim ited)  est imate of lab cost  is $1600 
per student  per year 

 CE rat io =  1600/ .17 =  $9,411 per student  to 
raise algebra test  score 1 s.d.  

 Need to com pare with another intervent ion 
aim ing to affect  sam e outcom e 
 



12 

Is CAI cost-effective? 

Authors com pared CAI  costs and effects with 
Tennessee STAR class size reduct ion which, at  
$1850 per student  per yr., resulted in 0.22 
s.d. increase in test  scores (CE rat io =  
$1850/ .22 =  $8,409)  

 
Concluded that  CAI  m ay be a cost  effect ive way 

to increase m ath test  scores 
 
Note, however, that  the two intervent ions were 

not  judged by the sam e test  scores. Also STAR 
aim ed to affect  m ore than just  m ath 
outcom es. 
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Some specific examples of online 
learning 

Blended learning for m iddle school 
m ath 
– School of One (So1) , New York, NY 

Blended learning in the hum anit ies 
– Roslyn High School, Roslyn, New York 

Online Credit  recovery 
– Cross High School, New Haven, CT 
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School of One (So1) 
http://www.schoolofone.org/ 

 So1 is a blended learning m ath program  for 6 th, 

7 th and 8 th graders developed by the NYC DoE 
 Serves 1500 students across 3 schools in NYC 
 Students spend 70 m inutes a day learning m ath 
 Students learn in a variety of m odalit ies both 

vir tual and live 
 Learning with software  Learning with rem ote tutors 
 I ndependent    Large group inst ruct ion  
 Sm all group inst ruct ion Sm all group collaborat ion 
 Peer tutor ing   I ntegrated learning projects 

 Each student ’s daily lesson plan or “playlist ”  is 
generated by a com puter-based “Learning 
Algorithm ”  
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Applying the “Ingredients” or “Resource 
Cost” method of cost analysis to School 

of One 

Costs can be separated into  
 

– Up front  developm ent  costs  
 

– Adopt ion costs that  would be 
experienced by sites adopt ing So1 
Pre- requisites 
New costs  
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Categories of ingredients 

 Personnel (often accounts for about  75%  of any 
educat ional intervent ion)  including volunteers 
– Salaries, benefits (often approximated at  20%  of salary)  

 Facilit ies  
– rent , building costs 

 Equipm ent  and m aterials 
– Technology, books etc. 

 Other program  inputs 
– I nsurance, elect r icity etc. 

 Required client  inputs 
– t ransport  costs 
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Identifying the ingredients 

Review of program  docum ents 
 I nterviewing personnel involved in 

developm ent  and delivery of 
intervent ion 

Direct  observat ion of the intervent ion 
in a typical field situat ion 
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Assigning costs 

 Once the quant ity and quality of each 
ingredient  is ident ified, costs are assigned 
to each 
– Market  pr ices for salaries, equipm ent  
– Am ort ize facilit ies or equipm ent  
– Shadow prices for item s where no m arket  

exists 
– Why we need to assign costs to volunteers or 

“ free”  resources 
 Replicat ion elsewhere may not  be able to depend on 

these 
– Concept  of opportunity cost  e.g. for high 

school m entors 
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Sensitivity analysis 

 Costs m ay vary depending on scale and 
locat ion  

 I ntervent ions with high fixed costs (as 
opposed to variable costs)  will look 
cheaper as scale increases – up to a point  

 Many educat ional intervent ions are added 
onto the exist ing program  so that  a 
m arginal cost  effect iveness analysis is 
appropriate 
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So1 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 Algor ithm  that  t racks individual student  progress, determ ines what  skills (s)he has 

mastered and what  st ill needs work 
– presents a daily “playlist ”  of math act ivit ies for each individual student  
  

 Current ly outsourced to Wireless Generat ion 
 

    Est imated cost  $4mm over 2 years 
 

 Content :  5000 lessons purchased from  50 different  vendors and adapted for So1 
system  

     Est imated cost  $0.5mm 
 

 Panel of m ath experts to develop m ath skills m ap and review 25,000 possible lessons 
 

    Est imated cost  $150,000 
 

 Team  of 12 educat ion/ technology professionals working with vendor to develop 
system  and interfacing with schools 

    Est imated cost  $1.2mm 
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Adoption cost assumptions 

Costs est im ated based on 
– 480 m iddle school students 
– 4 fully cert ified teachers +  2 student  

teachers 
– 4 groups of 120 students each working 

with So1 for 70 m ins/ day, 5 days a 
week, 36 weeks a year 
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Pre-requisite resources at adoption 
sites: estimated costs per annum 

 Math teachers – current  m odel serves 4 m ath 
sect ions (25-33 students each)  at  once with 4 
cert ified teachers plus 2 student  teachers 
  
      Est im ated cost  $380,000 

    (expect  to be lower outside of NYC)  

 
 Wireless connect ivity 

– $50,000 for ent ire school amort ized over 5 years 
 

    Est imated cost  $10,000 
 

 E-m ail access for ent ire school 
 

     Est imated cost  $25,000 
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 New per annum costs of adoption 
 

 Const ruct ion costs of opening up suitable space in school building to 
accommodate 120 students at  once  

 
 Est imated cost  $200,000 amort ized over 5 years = $40,000 

 
 I nit ial teacher professional development  – 1 week in summer (provided by 

So1)  

 
 Est imated cost  for 4 teachers * 5 days  =  $8000 

 
 Full t ime in-house digital content  manager to interface with So1 and 

provide tech support / professional development  
 

  Est imated cost  $80,000 
 

 Approx. 100 individual PCs/ laptops in classroom , two 48”  LCD term inals 
displaying each student ’s daily playlist , 4 pr inters, 1 LCD projector 
 

 Est imated cost  $110,000 amort ized over 3 years =  $36,667 
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New per annum costs of adoption 
(cont.) 

 Licensing charge from  So1 for access to Learning Algorithm , all 
content  and provision of daily playlists 
 

 Est im ated cost  $150,000 
 

 Ongoing professional developm ent  – 2 hours weekly with So1 
professional developer (assum ing no ext ra pm t  to teachers)  

 
 Est im ated cost  of t rainer $10,000 

 
 Virtual tutors (current ly in the So1 m odel but  due to high cost , 

shown here as an opt ion)  
 

 Est im ated for 15 tutors, 4 hours/ day, 180 days/ yr 
at  $30/ hr  =  $324,000 
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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  per annum  for 
school of 480 

Cost  per 
student  

Const ruct ion*  $40,000 83 

I nit ial p.d. $8,000 17 

Digital content  
m anager/ tech support  

$80,000 167 

Hardware* *  $36,667 76 

So1 licensing $150,000 313 

Ongoing p.d.  $10,000 21 

TOTAL $300,000 $677 

Virtual tutor opt ion $324,000 $540 

TOTAL with vir tual tutors $619,000 $1,217 
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Effectiveness data available for 
So1  http://www.schoolofone.org/research.html 

 Summer ‘09 pilot  4hrs/ day, 5 days / week for 5 weeks:  
r ising 7 th graders gained ave. of 28.2%  from pre- test  to 
post - test . (EDC/ CCT evaluat ion)  

  
 I ssues to consider:  
 

– 10 adult  educators and 3 HS interns for 80 students → very 
high teacher/ student  rat io 

 
– 100 hrs of m ath is equivalent  to inst ruct ion for over 4/ 5 of an 

ent ire regular school year 
 
– Lack of com parison group prevents determ inat ion of how 

effect ive So1 is com pared with t radit ional teaching or other 
m odels  
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Afterschool and in-school pilots of 
So1(NYCDoE Research and Policy Support Group, 2010) 

 Afterschool t r ial Feb-May 2010:  600 sixth 
graders across 3 schools  
– students opted in 
– Evaluat ion posit ive in only one  of the 3 

schools  
– only about  half the students were included in 

the analysis 
 Followed by in-school im plem entat ion 

May-June 2010 with all 6 th graders in 1 of 
the schools.   
– No sig. im pact  on MAP scores vs. com parison 

group. 



28 

Another example: Roslyn High 
School iPad program 

 Roslyn High School, NY serves 1100 
students. 

 Last  June the supt . leased 275 iPads for 4 
yrs 

 Current ly being used in 11 th and 12 th 
grade hum anit ies classes in a 1-1 blended 
learning form at   

 Teacher uses class website to post  
art icles, post  assignm ents, hold online 
discussions. 

 Paperless classroom  and all hom ework 
exchanged/ graded online. 
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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 am ort ized over 5 
years=  $15,600 

$14 (spreading cost  over 
1100 students)  

I nternet  access $50,000 for 5 schools (5400 
students)  

$9 (spreading cost  over 
5400 students)  
 

Leasing 275 iPads $180,000 over 4 years =  
$45,000 

$170 (assum ing 265 
students use iPads)  

Tech support  5%  of total dist r ict  tech 
support  cost  of $400,000 =  
$20,000 

$73 

Teacher t raining (10 
teachers) *  

$48,000 teacher paym ents 
$30,000 t rainer fees =  
$78,000 

$284 

Addit ional iPad applicat ions $8800 (assum ing 4 apps at  
$8 for 275 iPads)  

$32 

TOTAL $217,400 $582  
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Effectiveness of Roslyn 1-1 iPad 
program? 

 No form al evaluat ion conducted, program  
only 3 m onths old 

 Early indicat ions from  teacher:   
– Higher hom ework com plet ion rates 
– Easier for students to m ake up work during 

absences  
– Expanded learning t im e e.g. through after-

school online review sessions before tests 
– Paperless classroom  
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Credit recovery programs e.g. 
Cross High school, New Haven CT 
 11 th and 12 th graders can “ ret r ieve”  credits 

through online courses taken at  school or hom e.  
22 current  users 

 Expenditures involved beyond exist ing costs of 
schooling:  
– Content  licenses $375 per actual user 
– Computer room proctor/ tutor 3 hrs a day est imated at  

$25,000 per annum 
 I f all students earn 2 credits a year, expenditures 

are around $755 per credit  
 This can be crudely com pared to the cost  of a 

regular credit  of approx. $2500 
 Effect iveness? 
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Benefits of online credit recovery?
  

 The student  may graduate rather than drop out  or repeat  
the year  
– Lower costs for dist r icts due to fewer repeat ing students 
– Higher tax revenues from  greater earnings of graduates (but  

these accrue to Treasury, not  schools direct ly)  
– I f m ore HS graduates go to college, this will cost  the state and 

while earnings of these college graduates will eventually be 
higher, they are deferred 2-4 years. 

 However, is it  realist ic to learn in 30 hours online what  
m ight  be learned in a semester long class (around 60 hours 
of inst ruct ion)? 

 I f remedial courses are required in college, these costs are 
just  being deferred, not  saved 
– Around ¾ of 17,500 freshm en at  CUNY com m unity colleges 

this year have needed rem edial educat ion (NYTim es 3/ 4/ 11)  
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Research on credit recovery 
effectiveness? 

 There are current ly no peer reviewed 
studies indicat ing effect iveness of credit  
recovery program s in term s of academ ic 
outcom es 
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Conclusions 

 Significant  cost  savings are possible when 
online learning is used to replace f2f 
inst ruct ion, pr im arily due to  
– increasing student / teacher rat ios 
– elim inat ion of non- inst ruct ional services   

 I n som e cases the costs are just  being 
deferred elsewhere e.g. fam ilies, colleges. 

 There is, as yet , lit t le peer- reviewed 
docum entat ion of the effect iveness of K-
12 online learning wrt  im proving academ ic 
outcom es – we need to do m ore. 
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Online access to this presentation 

 
 

ht tp: / / www.cbcse.org 
  (Publicat ions)  

http://www.cbcse.org/
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Effect size – a standardized 
measure for comparing 

interventions 

Effect  size =   
(m ean score for Treatm ent  group – 
m ean score of Cont rol group)  /  pooled 

standard deviat ion for both groups 
Convent ionally, effect  size of 0.9 is 

considered large, 0.45 m edium  and 
0.15 sm all 
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Calculating effect size (Cohen’s d) 

n =  number of children in group 
s =  standard deviat ion 
t  =  t reatment  group 
c =  cont rol group 
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