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 Proceedings  

 DR. BUCKLEY:  Good morning.  I think we are  going to  go ahead 

and get  s tar ted so i f  you can take a seat .   

 Welcome to the session on “Assessing Implementat ion Fidel i ty. ”   

My name is  Jackie Buckley,  and I ‟m a research scient is t  at  IES in the 

Nat ional  Center  for  Special  Educat ion Research,  and as  you can tel l  just  from 

at tending this  conference,  at tending the sessions,  seeing the posters ,  IES is  

certain ly making progress  in  i ts  mission of  t ransforming educat ion into an 

evidence-based endeavor that  uses  resul ts  from rigorous research to  

understand what  works,  for  whom, and under what  condi t ions.  

 I bel ieve we certainly have made progress  s ince the early 1 980s 

when a certain David Cordray was involved in  an art icle that  recommended to 

Congress  and the Department  of  Educat ion that  we needed to increase the 

r igor of  educat ion research and evaluat ion in  this  country,  and you al l  are a 

tes tament  to  that ,  to  tha t  endeavor.  

 It  i s  one thing,  though,  to  employ a r igorous design in  an 

educat ion research s tudy.  It ‟s  another  thing to  t ruly understand the impacts  of  

an intervent ion and understand what  works and for  whom and under what  

condi t ion.  

 And doing that  wel l ,  i n  part ,  means understanding important  

sources  of  variat ion affect ing your outcomes and essent ial ly affect ing the 

ut i l i ty of  the research that  you do.  

 And implementat ion,  as  you are wel l  aware,  is  certainly an 

important  source of  variat ion that  we need to  understand,  that  we need to  
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measure,  that  we need to  account  for  in  the research that  we do.  

 Historical ly,  very few studies  have publ ished resul ts  of  t reatment  

f idel i ty,  not  just  in  educat ion,  but  across  various topics .  Typical ly,  what  

you‟d see is  at  mos t  a  thi rd of  publ ished intervent ion resul ts  actual ly reported 

on implementat ion f idel i ty.  

 We are making progress  in  that  area as  wel l .  IES,  as  you know, in  

the Request  for  Appl icat ions,  we force you to think about  f idel i ty and how 

you‟re going to  address  f idel i ty in  your research.  

 I also know from experience,  however,  in  my own work,  as  wel l  

as  working with many of  you on your research projects ,  that  assessing f idel i ty 

is  incredibly diff icul t .  Understanding what  to  assess ,  how to assess  i t ,  how to 

real ly t ruly take account  of  intervent ion f idel i ty in  your analyses ,  and that ‟s  

what  your speakers  today have been doing.  

 They‟ve been f iguring out  how to do that  wel l  and help you f igure 

out  how to do that  wel l .  So I am pleased to  welcome our speakers ,  actual ly  I 

should say welcome our speakers  back .  If  you were here las t  year ,  there was 

also an implementat ion f idel i ty presentat ion .  So I am pleased that  we are able 

to  cont inue the discussion and further  the discussion on implementat ion 

f idel i ty.  

 I would l ike to  welcome Dr.  David Cordray and Dr.  Chris  

Hul leman to speak with you .  I‟ l l  give you a l i t t le  bi t  of  background.  

 Dr.  David Cordray is  Professor of  Publ ic Pol icy,  Professor of  

Psychology,  Peabody Col lege at  Vanderbi l t  Universi ty,  and Program Director  

for  the  Experimental  Educat ion Research Training Program, or  the ExpERT 
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t raining program, which t rains  predoctoral  and postdoctoral  fel lows in 

conduct ing experimental  assessments  to  answer causal  quest ions in  educat ion.  

 David‟s  research is  focused on est imat ing the numerical  effects  of  

intervent ion directed at  at -r isk populat ions .  He has  conducted mult i -s i te  

evaluat ions of  intervent ion programs and has  great ly contr ibuted to  the 

development  of  methodological  ref inements  of  experimental ,  quasi -

experimental  designs ;  meta-analyses;  and,  of  course,  intervent ion f idel i ty 

assessments .  

 He is  joined by Dr.  Chris  Hul leman,  who is  a  perhaps soon to be 

or  al ready former ExpERT fel low working with David,  but  soon he ‟l l  begin as  

an Assis tant  Professor in  the Department  of  Psychology with a joint  

appointment  as  an Assessment  Special is t  in  the Center  for  Assessment  

Research Studies  at  James Madison Universi ty.  

 Chris  is  a  social  scient is t  by t raining,  interested in  motivat ion 

and performance .  He‟s  current ly involved in  several  p rojects  that  examine the 

impact  of  performance-based incent ives  on s tudent ,  teacher and adminis t rator  

motivat ion and performance .  He‟s  methodological  interests  include 

developing guidel ines  for  t ranslat ing laboratory research into the f ield and 

developing indices  of  implementat ion f idel i ty.  

 So we‟l l  have about  25,  30 minutes  for  each speaker,  and I ask 

that  you hold your quest ions unt i l  the end so that  we can get ,  they can get  

through al l  of  their  informat ion,  and we ‟l l  hopeful ly have a l ively discussion 

for  the las t  30 minutes  of  the session .   

 There are microphones .  This  is  being recorded so there are 
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microphones for  folks  to  ask quest ions,  and I just  ask when you do come to 

the microphone,  please introduce yourself  so they have the informat ion on the 

recording.  And with that ,  I wi l l  give you Dr.  David Cordray.  

 [Applause.]  

 DR. CORDRAY:  Well ,  thank you .  I forgot  that  i t  was 1980 when 

Bob Boruch and I did that  RCT recommendat ion to  Congress  and the 

department ,  and so I don ‟t  feel  so bad now that  i t  took u s  that  long to  get  to  

RCTs.  So we s tar ted in  1980 .   

 Some of  what  I‟m going to  talk about  today is  some material  

you‟ve seen before,  which is  consis tent  with the 1980 to the 2002 t ime frame .  

So just  to  be warned .  But  what  we‟ve done a good job of  making i t  bet ter .  So 

that ‟s  the consolat ion there.  

 The idea today is  to  talk about  models ,  methods,  and in  part icular  

some guidel ines  or  some guidance as  to  modes of  analysis  regarding the 

incorporat ion of  the r ich data sets  into the analysis  i tsel f .  

 I‟m going to  do the f i rs t  part  of  this  which real ly looks at  the 

defini t ions,  dis t inct ions,  and i l lust rat ions of  f idel i ty,  but  also the idea of  

Achieved Relat ive Strength,  which is  something that  we think ends up being 

cri t ical ly important  because f idel i ty cannot  be d one very easi ly in  al l  

instances  because we don ‟t  have certain condi t ions f i l led.  

 I also want  to  put  this  in  a context  for  RCTs .  Fidel i ty analysis  by 

i tsel f  can be done in  a lot  of  different  ci rcumstances,  but  when you move to 

an RCT, there‟s  a  very speci f ic  set  of  ci rcumstances and condi t ions that  

require us  to  think about  f idel i ty different ly.  
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 And then more on the achieved relat ive s t rength as  a  special  case 

in  RCTs.  I had hoped at  this  point  that  we would have a series  of  examples  

regarding modes of  analysis  where we could s imply work through what  i t  

takes  to  do each of  these kinds of  analyses  and what  you get  out  of  them, and 

the main problem there is  that  these things take a long t ime,  and we ‟re s t i l l  in  

the f ield in  two s tudies  and the l i terature tha t  we‟ve looked at  so far  has  not  

been helpful  as  part  of  our synthesis .  

 So what  I‟m going to  be able to  do is  tel l  us  about  approaches 

that  seem sensible as  wel l  as  some of  the chal lenges to  those approaches,  and 

then the las t  piece of  this  af ter  I ‟m done is—no,  not  las t  piece—middle piece 

is  Chris  Hul leman is  going to  present  a  complete analysis  that  t r ies  to  fol low 

as  closely as  possible the framework that  we ‟ve laid out ,  and some of  that  

is—that  paper actual ly,  the work was publ ished recent ly,  and i t  sh ould serve 

as ,  i f  nothing else,  an increase in  his  ci tat ion counts .  

 [Laughter . ]  

 DR. CORDRAY:  Which we hope that  happens.  And then the part  

that ‟s  most  interest ing about  this  is  the kinds of  discussion quest ions that  

come up and so we want  to  spend at  le ast  half  of  that  t ime .  So I‟m to be 

pul led off  of  here at  30 minutes .  

 Some of  the things that  end up being important .  We‟ve got  to  

dis t inguish what  we mean by f idel i ty assessment  and just  regular  old 

implementat ion s tuff .  They‟re related certainly,  but  th ey have different ,  

di fferent  not ions.  

 For the purposes  of  this  presentat ion,  I ‟m going to  talk about  
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f idel i ty,  which is  in  one sense at  the other  end of  the ex treme from just  

s imple implementat ion analysis .  The idea,  though,  is  that  at  one ex treme,  and 

this  is  what  the implementat ion world has  looked l ike for  many years ,  i s  we 

have a descript ive inquiry that  focuses  at tent ion on answering quest ions that  

are real ly not  guided by prior  expectat ions but  guided by good observat ion of  

what  t ranspired while an i ntervent ion was being put  in  place.  

 And we‟ve al l  seen these very nicely characterized s tudies  that  

tel l  us  what  happened and not  what  should have happened .  When you get  to  

the f idel i ty s ide of  the cont inuum, we ‟re real ly talking about  something that ‟s  

based on an a priori  model .  So we have in  our heads to  begin some 

expectat ion about  what  should happen.  

 And then f idel i ty for  our purposes  is  real ly the ex tent  to  which 

the t reatment  as  i t  i s  real ized,  and I ‟m going to  use these—I can‟t  get  too far  

from this—I‟m going to  use the smal l  t  wi th the superscript  Tx to talk about  

the real ized t reatment ,  and the pre -s tated intervent ion as  a  theoret ical  thing,  

and we‟l l  talk  about  that  as  T superscript  Tx.  

 Al l  r ight .  So throughout  this ,  we‟l l  make that  dis t inct ion .  The 

idea now is  that  rather  than just  describing what  happened in the smal l  t  

superscript  Tx,  we‟re actual ly going to  look at  the difference between what  

should have happened and what  did happen.  

 So infidel i ty then is  the ex tent  to  which the real ized t re atment  

differs  from the theoret ical ly specif ied one.  

 Now, you‟re al l  looking at  me,  you should be looking at  me 

going,  oh,  that ‟s  not  very real is t ic .  How many t imes do we have theories  that  
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are specif ic  enough that  would al low us to  quant i fy what  the valu e is  for  that  

t reatment?  

 And we‟l l  use a not ion of  s t rength in  a moment ,  but  I want  you to 

remember that  this  is  the ex treme,  and there are some circumstances l ike this ,  

but  mainly what  we end up with is  a  picture of  pract ice that  involves  a 

combinat ion of  some theory driven,  some model  expectat ions,  but  a  lot  of  i t  

i s  s t i l l  descript ive in  the sense of  basical ly t rying to  specify what  happened,  

what  t ranspired.  

 So,  as ide from the ex tremes,  we ‟d al l  agree that  there ‟s  a  

descript ive s ide and there ‟s  this  theoret ical  s ide ;  the sort  of  the pi l l  not ion of  

f idel i ty,  the medical  model  of  f idel i ty .  Besides  those ex tremes,  there ‟s  not  

very much consensus in  the f ield about  what  f idel i ty means.  

 It  means al l  sorts  of  things depending upon who you talk to .  One 

of  the things that  we have been doing,  and you ‟l l  see at  some of  the poster  

sessions af ter  this—I‟l l  ment ion those in  a minute—is we‟ve been looking at  

the l i terature and t rying to  cul l  from the l i terature best  pract ices  as  wel l  as  

the not ion of  what  f idel i ty me ans in  the f ield across  different  subfields .  

 And what  we end up with is  basical ly the not ion that  there are 

three main defini t ions that  are used .  True f idel i ty is  focused on adherence or  

compliance,  and that  is  the ex tent  to  which program components  are 

del ivered,  used,  received,  as  i t ‟s  been prescribed by the theory.  

 What  dis t inguishes  this  from everything else in  the world is  that  

we have a s tated cri ter ia  for  success .  Reading Firs t  was supposed to  have 90 

minute blocks of  reading every day,  and so in  t his  instance,  assessing the 
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f idel i ty with which local  LEAs met  that  cr i ter ia  is  s t raightforward.  

 Did you do i t  for  90 minutes ?  Did you have a block set  as ide for  

90 minutes  or  not?  We end up with cr i ter ia .  A lot  of  them are not  that  

specif ic .  

 And one of  the things that  we f ind from looking at  this  broader 

l i terature is  that  this  not ion of  f idel i ty is  actual ly pret ty rare .  You don‟t  f ind 

very many,  even within s tudies  that  have them, very many cri ter ia  that  are 

expl ici t  enough that  you could count  the diff erence between what  is  found and  

what  should have happened.  

 And I know you‟re grumbling,  wel l ,  why are you doing this  t ,  b ig 

T minus l i t t le  t  thing?  We‟l l  get  to  that .  I don‟t  know you‟re grumbling;  I just  

suspect  you are.  

 Second aspect  of  this  is  much m ore prevalent ,  and that  just  has  to  

do with exposure .  And we can talk about  program intent ions and not  have to  

have any kind of  cr i ter ia  for  success .  What  we real ly need to  know is  did the 

intervent ion expose people to  the kind of  components  that  are neces sary 

according to  some model?  

 And we don‟t  have the idea now of being able to  say how close 

was i t?  All  we know is  how much exposure was there :  53 hours ,  47 hours  of  

professional  development—is that  good;  is  that  bad ?  20 hours  of  professional  

development—good,  bad?  We don‟t  know. All  we know is  that ‟s  the exposure 

level .  

 Now, we have that  as  the most  prevalent  not ion in  what  counts  as  

f idel i ty assessment ,  i s  just  the sheer  s imple exposure thing .  So you ought  to  
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recognize r ight  away that  I ‟m going to  be in  t rouble here to  the ex tent  that  we 

can‟t  make a dis t inct ion between t reatment  as  theorized and t reatment  as  

real ized i f  al l  we‟ve got  is  exposure;  r ight?  

 Well ,  i t  turns  out  that  the third aspect  of  this  that  ends up being 

fundamental  to  RCTs is  the idea that  intervent ions can be different iated.  That  

is  the t reatment ,  the unique features  of  the intervent ion ,  are dis t inguishable 

from other  things that  appear in  the control  group or  even other  t reatments ,  

other  models .  

 And this  ends up having a unique appl i cat ion to  RCTs because i t  

fol lows the basic not ions of  what  const i tutes  an effect .  If  the effect  is  the 

difference on average between condi t ions,  we ought  to  be able to  look at  the 

difference in  condi t ions on average and l ink those together .  That  we end up  

with a different iated program, and we ‟l l  f ind out  i t  doesn ‟t  mat ter  whether  

you have a t rue f idel i ty index  or  whether  you have an exposure index .  This  is  

the thing that  saves the day.  

 So you guys could wri te  a  check to  me every t ime you ‟re able to  

do this ,  and I‟ l l  happi ly s ign i t  over  to  my favori te  chari ty,  which is  me.  

 [Laughter . ]  

 DR. CORDRAY:  See,  I can goof around l ike that ,  but  you can ‟t .   

 Let  me l ink this ,  then,  to  sort  of  not ions of  causal  inquiry,  and i f  

anybody hasn‟t  seen Rubin‟s  causal  model ,  you ought  to .  I mean i t  real ly is ,  

i t ‟s  real ly qui te elegant  and creates  a  foundat ion for  a  lot  of  interest ing 

things .  True effect  under Rubin is  basical ly the difference between condi t ions 

for  the same person.  
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 So i f  we real ly wanted to  know what  the causal  effect  of  

something was,  we‟d subject  the same person to  both condi t ions and just  

di fference that .  

 That‟s  a  swel l  idea except  i t  doesn ‟t  work.  You can‟t  be in  two 

condi t ions at  the same t ime,  and so what  happens is  we end up with RCT 

methodology that  just  ex tends this  to  a group average difference between 

condi t ions rather  than individuals .  So now we have an intent - to-t reat  type 

model  as  an approximat ion for  the t rue cause,  causal  model  that  we l ike,  and 

that  helps  us  great ly.  

 So now we‟ve got  as  our effect ,  we‟ve got  basical ly the difference 

on average between condi t ions .  I al ready gave this  away,  but  i t ‟s  not  

surpris ing that  f idel i ty assessment ,  and I ‟m going to  use f idel i ty broadly 

again,  whether  i t ‟s  f idel i ty t rue or  exposure,  is  basical ly,  in  R CTs the 

examinat ion of  the difference between causal  components  in  the intervent ion 

and control  condi t ions.  

 Okay.  Now we‟ve got  those l ined up .  We‟ve got  the difference on 

average and now we‟ve got  the difference between condi t ions,  and this  is  

going to  end up being more important  when we s tar t  talking about ,  wel l ,  what  

is  the cause of  the average difference that  we see in  outcomes ?  It  ends up 

wrapping i tsel f  around the idea that  i t ‟s  a  difference in  the condi t ions i tsel f .  

 And what  Chris  and I have been d oing is  basical ly coming up with 

examples ,  as  best  we can,  and some frameworks for—and some of  the 

s tat is t ical  propert ies  of  something that  we ‟l l  cal l  an Achieved Relat ive 

Strength .  That‟s  the index  that  tel ls  us  the dispers ion between groups on 
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average and provides  us  with a way of  indexing something that  is  analogous 

to  an effect  s ize for  outcomes.  

 Chris  is  going to  tel l  us  more about  those indices  short ly,  but  the 

Achieved Relat ive Index  is  basical ly—Achieved Relat ive Strength Index  is  

basical ly the t reatment  as  real ized minus the control  as  real ized .  Whatever 

that  di fference is ,  i s  the Achieved Relat ive Strength.  

 And the nice thing here again—that‟s  the reason why you‟re going 

to  send your checks—is that  this  is  a  defaul t  regardless  of  what  kind of  

measurement  you‟re using,  whether  i t ‟s  an exposure index  or  a  real  f idel i ty 

index .  

 I just  want  to  put  this  back into perspect ive of  how to l ink these 

pieces  together  so we‟re clear .  Let‟s  suppose that  we have an intervent ion 

that  we‟re thinking about .  We bel ieve that  the intervent ion is  going,  the t ,  the 

Y bar  sub t ,  i s  going to  push the outcome to about  90 points ,  whereas ,  what  

would have happened otherwise,  the control  condi t ion,  i t ‟s  going to  s tay at  

65.  Okay.  A 25 point  di fference .  Al l  r ight .  

 When we think about  power,  this  is  the f i rs t  thing we ‟re thinking 

about .  We don‟t  know i t ,  but  this  is  what  we ‟re thinking about .  Or,  I guess  we 

do know i t ,  but  we‟ve got  into a noncentral i ty parameter ,  and that  makes i t  a  

l i t t le  less  interest ing,  a  l i t t le  less  vis ib le.  

 Here our es t imate for  power would be an effect  s ize and assuming 

ful l  f idel i ty of  .83 i f  that  di fference is  25 and a s tandard deviat ion pooled is  

30.  So our expectat ion is  an effect  s ize of  .83 with this  model .  And we 

powered up for  that .  
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 What  we haven‟t  been as  clear  about  is  the s imple not ion that  

behind each of  those averages is  a  not ion of  the t reatment  and,  in  part icular ,  

the s t rength of  the t reatment .  Some t reatments  are big s t rong babies .  Others  

are weak and don‟t  have much of  a  difference betw een the earl ier  condi t ion.  

 Some of  those can be turbocharged with mechanisms .  Others  

basical ly show no effect .  But  i f  we just  for  the moment  take the idea that  

s t rength is  a  useful  concept ,  even though we can ‟t  measure i t  at  this  point ,  we 

see that  there‟s  a  connect ion between these two;  r ight .  In  theory,  our power 

analyses  basical ly suggest  to  us  that  the difference between c and t  i s  

suff icient  in  s t rength to  produce a difference in  the outcome .  That ‟s  what ‟s  

behind the noncentral i ty parameter .  

 So what  we expect  in  relat ive s t rength is  25 uni ts .  That ‟s  the 

difference between the s t rength of  T superscript  Tx and t  superscript  c .  

 In  real i ty,  we end up with a smal l  t ,  superscript  tx ,  and a smal l  t  

for  the control ,  and that ‟s  basical ly arguing that  there ‟s  at  least  two models  

going on;  a  model  for  the control  group and a model  for  the t reatment  group .  

There‟s  some reason to bel ieve that  educat ional  pract ices  yield 65 points  on 

the scale under old ci rcumstances .  There‟s  a  model  behind that .  It ‟s  not  just  

random. 

 And our new model  is  that  i t  produces a 90 point  value under this  

new theory,  recogniz ing that  the theory in  pract ice is  not  the same as  the 

theory in  theory.  

 [Laughter . ]  

 DR. CORDRAY:  You knew that  was going to  happen .  We end up 
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having to  account  for  that ,  and that  ends up being two sources  of  infidel i ty .  

There‟s  an infidel i ty that ‟s  associated with the departure from the t rue 

t reatment ,  and there ‟s  an infidel i ty that  is  associated with departures  from 

what  the control  condi t ions should have been,  b ut  things happen.  

 Whoops .  Wrong way.  The Achieved Relat ive Strength then is ,  in  

this  case,  i t ‟s  15 uni ts ,  not  25,  because we ‟ve come up on the control  and 

come down on the intervent ion,  which then means that  our achieved effect  

would be a half  a  s tandard deviat ion uni t  down here,  .5 ,  rather  than the 

expectat ion of  .83,  as  a  funct ion of  that  reduct ion in  the relat ive s t rength .  

Relat ive s t rength was big to  begin with .  It  gets  smal ler  as  a  funct ion of  

infidel i ty,  infidel i ty coming from two sources:  reduct ion from treatment  and 

an enhancement  of  the control .  

 So far  so good?  Why is  this  important ?  Good quest ion .  Thanks,  

Dave.  Things don‟t  get—well ,  we can put  this  back in  the context  of  the 

Shadish,  Cook and Campbel l  threats  to  val idi ty,  and i t  turns  out  that  o ur big 

one,  the one that  is  probably the thing that  gets  the rest  of  analysis  s tar ted is  

being able to  pass  s tat is t ical  conclusion val idi ty .  If  we can‟t  detect  

covariat ion,  i t ‟s  a  l i t t le  hard to  make any claims about  our causal  inference i f  

they don‟t  co-vary.  So we‟ve got  to  make sure this  one gets  r ight .  

 Variat ions in  part icipants ‟  del ivery,  receipt  of  the causal  

variable,  the t reatment ,  increases  error  and also reduces the s ize of  the effect ,  

dropping our chances of  detect ing covariat ion,  which we al l  w i l l  recognize 

minimizes  power—reduces power,  not  minimizes  i t—reduces i t ;  r ight?  

 If  you don‟t  think that  is  t rue,  I ‟ve modeled this  af ter  one of  the 
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projects  that  you should have data on,  but  i t ‟s  not  being cooperat ive .  We 

expected the effect  s ize in  this  to  be about  .3 ,  and powered i t  appropriately 

with 30 uni ts .  For randomizat ion,  j  equals  30 .  Intraclass  correlat ion of  modest  

means,  .13,  and with 30,  wi th 30 cases ,  effect  s ize of  .3 ,  our  power is  very 

good i f  we --- .  

 If  we drop in  f idel i ty to  .8 ,  the po wer drops to  about  .57,  and i f  

we drop to  60 percent  of  the original  intervent ion,  the power drops to  .4 .  

Bet ter  off  f l ipping a coin at  that  point .  

 Now, you might  say,  wel l ,  that  doesn ‟t  bother  me.  Let  me just  

make the s tudy bigger .  Right .  What‟s  the cost  then of  making that  s tudy 

bigger?  Again,  i f  we basical ly respecify,  in  this  instance,  I respecif ied the 

s ize of  the effect  that  we ‟re t rying to  detect  basical ly as  a  funct ion of  the 

noncentral i ty being reduced by the proport ion or  fract ion of  implementat i on 

accuracy,  what  we end up with here—this  is  a  l i t t le  off  because the pictures  

got  a  l i t t le  bal led up t rying to  put  them on the s l ide—but  at  ful l  

implementat ion,  we‟re back at  power equals  .8 .  That  23 real ly should be 

closer  to  30,  and I apologize,  i t  got  goofed up.  

 If  we then go to  60 percent  or  40 percent—I‟m sorry—80 percent ,  

we‟d need about  40 cases ,  not  qui te ,  not—that  sounded  [ l ike]  an awful  

increase .  But  i f  we go to  60 percent  f idel i ty,  that  is ,  i t ‟s  60 percent  of  what  

should have been there,  we en d up with about  70 cases ,  s tudies ,  in  order  to  

come up with the same power.  

 So the f idel i ty does end up creat ing some grave diff icul t ies  for  

us .  We can bui ld our way out  of  i t ,  design our way out  of  i t ,  but  in  fact ,  i t  
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does cost  us .  It  costs  us  in  terms o f  research dol lars  as  wel l  as  t remendous 

amount  of  effort .  

 Okay.  If  that ‟s  not  enough,  we go back to  Shadish,  Cook and 

Campbel l ‟s  threats  to  val idi ty,  the idea that  what  we put  in  place and what  we 

tes t  is  not  the same thing that  we thought  we were tes t in g—we thought  we 

were tes t ing big T;  now we‟re tes t ing l i t t le  t—leaves us  with the quest ion of  

what‟s  the cause?   

 The cause is  no longer the same thing as  i t  was before .  Even i f  we 

think of  i t  as  a  difference in  condi t ions,  i t ‟s  not  the same thing because i f  i t  

comes out  as  l i t t le  t ,  how much of  l i t t le  t  i s  there relat ive to  big T ?  So the 

cause has  now changed .  That‟s  a  construct  issue,  construct  val idi ty of  cause.  

 Poor implementat ion takes  the essent ial  elements ,  and they ‟re 

incompletely implemented,  driv ing the effect  down .  This  can also happen—

that‟s  just  the top piece .  We can also contaminate the control  by al lowing the 

intervent ion to  be a part  of  the control  condi t ion.  

 We avoid that  wi th cluster  randomizat ion.  We t ry to  avoid i t  wi th 

cluster  randomizat ion .  So the contaminat ion due to  proximity or  propinqui ty 

is  not  real ly a big problem.  

 And the las t  part  of  this  has  to  do with unexpected preexis t ing 

s imilari t ies  between condi t ions .  So we thought  that  the control  real ly was sort  

of  not  so good,  but  i n  fact ,  when we get  out  there,  we f ind that  elements  of  

the t reatment  are actual ly in  the control  condi t ion.  

 Al l  r ight .  Each one of  those things changes that  di fference 

between t  superscript  Tx and tc .  So we don‟t  know what  the cause is  unless  
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we measure this  s tuff .  Again,  Shadish,  Cook and Campbel l ‟s  threat  to  val idi ty 

about  ex ternal  val idi ty.  We need to  remember that  our causal  general izat ion is  

not  about  our theory;  i t ‟s  about  what  we achieved,  and the difference needs to  

be known.  

 If  we‟re going to  s t ar t  talking about  pract ice,  we ‟re going to  talk 

about  giving people an understanding of  what  needs to  be put  in  the f ield,  we 

need to  be able to  specify the condi t ions under which we achieve the resul ts ,  

and they may be much less  than what  we found and wha t  we have in  theory.  

So,  for  general izat ion,  we have to  have a proper specif icat ion of  what  the 

cause is .  

 This  gets  kind of  complicated when you end up with mult iple 

components ,  and here ‟s  an example.  This  is  again based on an example that  

would have been  a real  example had the data been avai lable to  us ,  and I 

apologize .  So we‟l l  use i t  as  a  hypothet ical .  

 But  let ‟s  suppose we have a three -component  program that  has  

professional  development ,  i t  emphasizes  assessment ,  and for  the purpose of  

different iated inst ruct ion .  Okay.  Those are the three components .  And what  

we f ind in  the theory [ is]  that  we need s ix  uni ts  of  professional  development ,  

eight  uni ts  of  format ive assessment ,  and ten uni ts  of  different iated inst ruct ion 

for  i t  to  be complete.  

 But ,  in  pract ice,  we end up with three uni ts  of  professional  

development ,  s ix  of  assessment ,  and i t ‟s  seven of  different iated inst ruct ion .  

Those are the—that‟s  the source of  infidel i ty for  that  t reatment .  Are you 

serious?  Real ly?   
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 [Laughter . ]  

 DR. CORDRAY:  Okay.  I wi l l  have to  talk fas ter .  We told you 

this  is  going to  take longer;  r ight ?  Okay.  Can I negot iate with you?  

 [Laughter . ]  

 DR. CORDRAY:  We got  the other  s ide of  this ,  which is  the 

bot tom half  of  the picture,  which is  the control ,  and we had 2,  2 .5,  and 3 

uni ts  for  each of  those components  respect ively in  theory .  With the 

augmentat ions,  i t  comes back at  2 .5,  3 .5 and 4.  

 So now we‟ve got  al l  these components  not  being what  they were 

supposed to  be .  That‟s  one way to do this .   

 [Laughter . ]  

 DR. CORDRAY:  If  we were to  go through and at  the end of  this  

basical ly difference those condi t ions,  what  we f ind from our f idel i ty analysis ,  

we end up with about  a  half  a  uni t  of  professional  development ,  about—

instead of  four,  which is  what  the theory said,  we end up with 2.5  uni ts  on 

assessment—something missing there—instead of  5 .5,  and we end up with 3 

instead of  7  for  different iated inst ruct ion.  

 So that ‟s  now our new cause .  Suppose these l i t t le  puny 

differences actual ly made a difference ?  The cause is  being created not  by  

these whopping big changes that  are expected ,  but  these l i t t le  ones,  and that ‟s  

actual ly good to know as  wel l .  

 Chances of  that  happening are about  as  good as  me get t ing 

through this  in  the next  three minutes .  Let  me do this  real  quick .  I have to  do 

this  real  quick .   
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 So use this  as  l i t t le  review .  True f idel i ty,  we‟re up at  the top up 

here.  That‟s  the only place where we see t rue f idel i ty .  Anything beyond that  

is  a  difference between the condi t ions.  

 Exposure is  also important ,  but  doesn ‟t  say anything about  

f idel i ty.  Okay.  It ‟s  just  this  t  superscript  tx .   

 Contaminat ion,  augmentat ion of  C or  intervent ion exposure ends 

up get t ing us  up above what  we would have expected in  theory by the control .  

Our saving grace on both of  these is  that  we can think about  t his  as  t reatment  

different iat ion,  intervent ion different iat ion,  and the one I l ike the best  is  the 

possibi l i ty of  posi t ive infidel i ty.  

 [Laughter . ]  

 DR. CORDRAY:  Okay.   

 AUDIENCE PARTICIPANT:  Yeah.  

 DR. CORDRAY:  Yeah.  My wife looks at  me every t ime I sa y 

that ,  and she says that  can ‟t  be a good thing.  

 [Laughter . ]  

 DR. CORDRAY:  But  in  this  instance,  this  context ,  this  context  

only— 

 [Laughter . ]  

 DR. CORDRAY:  —posi t ive infidel i ty is  possible when people in  

the ground,  the pract i t ioners—this  is  going to  be—never mind—the 

pract i t ioners  and people who actual ly know what  they ‟re doing are working 

beyond the constraints  of  the theory.  

 Now, we have,  we have a project  that  involves  tutoring ,  that  i t ‟s  
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possible for  the tutors  to  actual ly do bet ter  than the model  said .  They‟d be 

infidels  by our method .  I hope that  doesn‟t  get  me in t rouble .  But ,  in  fact ,  

they‟re doing a bet ter  job .  They‟re doing more than what  would have 

happened otherwise .  So let ‟s  give credi t .  

 Last  t ime I said,  oh,  infidel i ty is  bad .  No,  no,  infidel i ty is  good .  

As long as  i t ‟s  posi t ive infidel i ty.  So we can do that .  So anyway,  that  was the 

reason why—one minute—not  possible.  

 DR. HULLEMAN:  Take f ive or  ten more.  

 DR. CORDRAY:  Real ly?  

 DR. HULLEMAN:  Yeah,  go ahead.  

 DR. CORDRAY:  Okay.  You‟re a blessed soul .  That  means you 

have to  talk fas t .  

 Al l  r ight .  Now, we get  done with that  part .  Now we got  to  turn i t  

into something that  basical ly tel ls  us  about  f idel i ty .  How do you index  that?  

 One way that ‟s  very popular  in ,  not  in  educat ion so much,  bu t  in  

other  areas ,  i s  to  essent ial ly col lapse everything into received or  didn ‟t  

receive,  yes/no,  dichotomize i t ,  and then look at  compliers ,  look at  no -shows,  

and we can essent ial ly take account  of  infidels ,  no -shows and the cross -overs ,  

in  the analysis .  That‟s  done a lot ,  and there  are  analyses  for  that .  We‟l l  come 

back to  that .  

 Oh,  wai t  a  second .  Stop.  Structural  f laws,  and this  is  di fferent .  

We star ted worrying about  what  happens,  not  just  what  happens in  the 

pedagogy,  but  what  happens in  set t ing up the  surroundings for  the pedagogy.  

Incomplete resources  and processes .  Huge issue .  External  constraints .  We‟ve 
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seen things happen l ike snow days;  you just  can ‟t  get  to  class .  It  takes  away 

from the amount  of  t ime and reduces the intervent ion .  Strength for  reasons we 

have no control  over.  

 The more l ikely thing we think about  is  incomplete del ivery on 

the part  of  individuals  for  core components .  They just  don‟t  get  i t  al l  done.  

 Now, here‟s  a  generic tutoring program . I won‟t  tel l  you what  i t  

i s  for  fear  that  t hey‟l l  beat  me up afterwards,  but  what  we f ind in  looking at  

one of  the projects  that  we know about  is  that  for  this  kind of  tutoring,  i t ‟s  

four to  f ive sessions a week,  25 minutes  per  each session,  11 weeks,  so our 

expectat ion of  exposure is  going to  be b etween 44 and 55 sessions;  r ight?  

 Now, the quest ion is  how are they doing ?  And so our f i rs t  

s t ructural  f idel i ty assessment  is  to  basical ly look at  what  happens in  this  

part icular  design which involves  three cohorts ,  three cycles  of  kids .  Kids get  

randomly assigned to the cycle,  and the tutoring is  del ivered .  The average 

number of  sessions in  cycle one is  48 sessions .  Cycle two is  33 and cycle 

three is  32.  

 So r ight  there,  just  s t ructural ly,  before we ever get  into the 

pedagogy,  we end up with a s t ructural  infidel i ty that  has  to  be accounted for .  

 And i t ‟s  not  just  s t ructural .  Another  aspect  of  this  has  to  do with 

tutors ,  and this  instance,  this  part icular  project ,  there are 18 tutors .  And what  

we have in  this  s l ide is  basical ly the average number of  tutorin g sessions per  

tutor ,  and just  to  be quick about  i t ,  i f  you look at  tutor  number two over here,  

about  25 hours  on average and contrast  to  tutor  14,  which is  about  47 hours ,  

kids  in  those two tutoring condi t ions wil l  get  qui te  different  exposures  to  
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tutoring,  another  issue of  infidel i ty .  Not  just  pedagogy but  s t ructural .  But  this  

actual ly had something to  do with pedagogy I suppose.   

 The second part  of  this  s tudy is  not  to  just  look at  these kinds of  

s t ructural  characteris t ics ,  these kinds of  issues  of  indi viduals  and their  

performance,  but  rather  to  look at  the ex tent  to  which the tutor  is  consis tent  

with the model ,  and we‟re current ly working on an analysis  or  guys are 

working on an analysis  of  how fai thful  the individual  tutor  is  to  the model  

i tsel f ,  which you think about  that .  It ‟s  actual ly sort  of  interest ing because 

how do you get  something that  is  completely individuated and come up with a 

f idel i ty score?  Chuck Munter  and Annie wil l  tel l  you .  It ‟s  fabulous s tuff .  

 In  pract ice,  here ‟s  what  we got  to  do .  We‟ve got  to  ident i fy core 

components  of  these things .  If  we go off  and just  look at  anything that  comes 

up,  anything that  we can look at ,  we are going to  be swamped .   

 Change models  are terr i f ic  for  this  purpose .  I am going to  tel l  you 

about  four sessions.  Cat  Darrow is  number 31—after  this— talks  about  some 

of  these f idel i ty issues .  Chris  and his  gang,  38,  are talking about  what  we ‟ve 

done with these models  of  change .  Michael  Nelson is  44.  He‟s  talking more 

about  models  of  change and logic models .  And Kel ly Puzio and Evan Summer,  

around here somewhere,  45,  are talking about  actual ly looking at  t raining and 

the ex tent  to  which the t raining in  this  part icular  program was done as  

intended.  Actual ly a very diff icul t  thing to  do .  Al l  splendid proposals .  

 „Establ ish benchmarks ‟  is  the second part ,  i f  possible .  Measure 

those components ,  and using the logic models ,  and these guys are going to  

tel l  you about  that  as  wel l ,  ends up being very helpful  in  tel l ing us  what  to  
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measure,  focusing us  in  on core components ,  a nd then what  indices  are 

actual ly driving the measurement  indicators ,  and then convert ing them into 

some kind of  a  scale or  an Achieved Relat ive Strength,  and then incorporat ing 

them into the analysis .  

 Okay.  Now, I‟m about  halfway through the presentat ion .  

 [Laughter . ]  

 DR. CORDRAY:  Do the essent ial  s tuff .  But  you also got  to  get  

s tuff  that ‟s  necessary to  support  the essent ial  s tuff  and leave everything else 

alone.  You need a model .  It  al l  s tar ts  wi th the model ,  and in  this  instance,  

this  is  Reading Firs t  out  of  the regressionis t  cont inui ty s tudy,  and this  is  the 

ex tent  to  which they characterize al l  of  Reading Firs t  s tar t ing from 

legis lature;  how the funding works.   

 The core components  that  are real ly cr i t ical  in  this  one end up 

being the things that  hav e to  do with reading,  have to  do with using 

inst ruct ional  materials  that  are research -based,  get t ing professional  

development ,  using the s tuff  in  class ,  assessing and diagnosing kids ,  and then 

having a classroom organizat ion that  supports  that .  

 Each one of  those very complicated things as  part  of  that  model  

end up requir ing measurement ,  and in  this  instance,  what  we ‟ve done here is  

just  basical ly took the s implest  one possible,  and said that  i f  we go from 

constructs  before that  end up being important  for  R eading Firs t  are reading 

inst ruct ion,  support  for  s t ruggl ing readers ,  assessment ,  and professional  

development .   

 Each of  those things by themselves  are very complicated and have 
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sub-components ,  and you can see just  in  the reading inst ruct ion,  there ‟s  three,  

and each of  those has  a facet .  There‟s  a  piece of  i t  that  can be different iated.  

 And in this  case,  we‟ve got  just  two for  inst ruct ional  t ime,  and 

each of  those then needs an indicator .   

 So in  terms of  actual ly get t ing to  the measurement  s tuff ,  we got  

to  s tar t  wi th the model ,  ar t iculate the components  of  each of  the models  in  

exquis i te  detai l ,  as  was done in  Reading Firs t ,  and in  this  instance,  what  they 

end up with is  across  the components  a  series  of  sub -components  that  each 

have a number of  facets  th emselves .  There‟s—you can spl i t  i t  one more t ime,  

in  other  words,  and they end up with indicators  for  each of  those to  the point  

where,  in  essence,  over ,  over  al l  of  the four components ,  the ten sub -

components ,  the 41 facets ,  they end up with 170 bi ts  of  i nformat ion about  the 

implementat ion of  Reading Firs t .  

 Some resul ts  that  you can get  from that  end up being presented 

here.  This  is  not  complete because I had to  use data that  was ex is t ing and not  

actual ly reanalyze things .  But  what  we f ind is  that  the ins t ruct ional  t ime for  

Reading Firs t  i s  101 minutes  reported by teachers;  78 for  non-Reading Firs t .  

 Our Achieved Relat ive Strength index  is  .33 .  So there‟s  some 

dispari ty between them . Support  for  reading inst ruct ion,  79 percent  of  the 

schools  reported that—teachers  report  that  versus  58 percent ,  and i t  goes  on 

l ike that .  

 83 percent  for  support  for  s t ruggl ing readers;  74 percent  in  the 

non-Reading Firs t .  And we have Achieved Relat ive Strength indices  on each 

of  those,  and I wi l l  skip the U -3 [ph]  thing for  t he moment  because that  has  to  
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do with an index  of  how you characterize the dispers ion based in  s tandard 

deviat ion uni ts .  

 Got  to  do a lot  of  scale construct ion .  You got  170 .  You got  very 

smal l  number of  cases ,  especial ly at  level  two .  The analyses  can be u sed 

descript ively.  For explanatory analyses ,  also known as  exploratory analyses  

by some parts  of  that—yes—lots  of  opt ions.  

 Let  me just  get  to  the hierarchy here,  and I ‟m going to  turn i t  

over  to  my fr iend .  So you got  al l  this  data .  What  are you going to  d o with i t?  

Firs t  things f i rs t .  The intent - to-t reat  es t imate that  comes out  of  the 

experiment  is—that‟s  the thing that  we want .  That‟s  the thing we prize .  

That‟s  the one that  we can t rust .  That‟s  the causal  es t imate of  the average 

effect .  

 If  you add a t rue  f idel i ty index  to  that— this  is  s imply 

descript ively added—you might  f ind that  the effect  s ize in  the resul ts  is  .5  

and the f idel i ty es t imate is  96 percent .  You‟re done.  That‟s  i t .  There‟s  

nothing else to  add .  There‟s  no variabi l i ty in  f idel i ty .  Therefore ,  the effect  

that  we have can be at t r ibuted to  the difference,  the implementat ion of  the 

intervent ion.  

 If  you have something that  is  not  qui te  that  specif ic ,  l ike these 

indices  that  don‟t  involve a f idel i ty target ,  you just  add the Achieved Relat ive 

Strength Index  to that ,  and so Chris  has  got  the s tudy where the ini t ial  

analysis  shows that  the effect  s ize,  intent - to-t reat  effect  s ize is  .45,  and the 

Achieved Relat ive Strength is  .92.  

 Again,  we could argue a l i t t le  bi t  and talk about  how to s t ructure 
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that ,  but  the f i rs t  things f i rs t  i s  intent - to-t reat  and f idel i ty.  They go hand  in  

hand.  They always ought  to  be there .  You don‟t  do an intent - to-t reat  wi thout  a  

f idel i ty analysis .  

 Next  down the hierarchy that  i t  i s  close to  an experimental  causal  

kind of  claim is  the Local  Average Treatment  Effect ,  which basical ly takes  

account  of  the fact  that  individuals  are forced to  be randomized,  forced into 

t reatment  or  not ,  and you could capi tal ize on that  as  a  prel iminary to  an 

inst rumental  variables  model  where you s i mply adjust  the ITT est imate by the 

receipt  levels  for  t reatment  and control .  

 So LATE is  our next  one down .  ITT plus  f idel i ty maintains  the 

causal  analysis  that  we wanted .  It  maintains  the period of  the causal  analysis .  

LATE approximates  that .  

 And the th ings that  we go from there,  l ike t reatment -on-t reated 

end up being less  understandable in  terms of  the causal  effect  of  intervent ion.  

 The s implest  one is  an ITT est imate adjusted for  no shows,  

compliance .  A second one is  to  essent ial ly use a two -level  model ,  but  

basical ly come up with a model ing funct ion for  two,  the second level  where 

you have essent ial ly an equat ion for  control  and an equat ion for  t reatment ,  

and that  provides  us  with a way of  understanding the effects  of  

implementat ion in  the t reatment  c ondi t ion,  spectacular  kind of  analysis  

product ion funct ion coming out  of  economics.  

 And then regression -based models  that  are more generic that  

exchange the implementat ion measure for  the t reatment  exposure variables .  

We don‟t  have zeros  and ones anymore .  We use the exposure variable.  
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 Final ly,  we just  do descript ive s tuff .  That‟s  our lowest  level  in  

the hierarchy where we basical ly look at  dose response .  Good s tuff .  Why not  

do i t  i f  you can?  Or part i t ion into highs versus  lows .  I have a review that  I 

did a couple years  ago where we looked at  ATOD prevent ion s tudies .  If  you 

look at  the highs,  the effects  on average are about  .13 to  .18 .  When you look 

at  lows,  they‟re almost  zero .  So that ‟s  a  nice demonstrat ion that  

implementat ion f idel i ty mat ters .  

 Intervent ions are rarely very clear .  These are the chal lenges .  So 

i t ‟s  hard to  get  this  s tuff .  This  is  one of  those things that  I had hair  l ike him 

when I s tar ted this  2  years  ago.  

 [Laughter . ]  

 DR. CORDRAY:  You pul l  i t  out .  So in  2  years ,  we‟re going to  

see what  Chris  looks l ike.  

 [Laughter . ]  

 DR. CORDRAY:  They are rarely very clear .  So the models  are 

very diff icul t .  The measurements  involve novel  constructs .  We don‟t  have any 

his tory on these things .  We don‟t  know how to actual ly—we don‟t  know 

whether  the model  that  we‟ve developed is  psychometrical ly sound.  

 Fidel i t ies  at  al l  levels ,  di fferent  levels .  They are mainly used at  

second and third levels  in  HLM models ,  and you don ‟t  have that  many degrees  

of  freedom at  second and third level .  So you can‟t  have 170 variables .  You‟ve 

got  to  do some fai r ly substant ial  data crunching construct ion.  

 Uncertainty about  the psychometric propert ies ,  and we have a 

smal l  number of  degrees  of  freedom at  the second and third level .  You don‟t  
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have the kind of  s tudy s ize to  go throu gh and do a good IRT or factor  analysis  

and al l  that  s tuff ,  and so you end up having to  rely on good thinking about  

these things .  Psychometrics  are diff icul t .  

 And despi te these chal lenges—oh,  funct ional  form.  Boy,  that ‟s  a  

real  biggie .  Don‟t  know whether  i t ‟s  l inear ,  nonl inear ,  asymptot ic,  and that  

can make huge differences in  any of  our es t imat ion of  the l inkage between the 

f idel i ty measure and the outcome.  

 Now, despi te  al l  those chal lenges,  the hairy guy over here,  soon 

to be looking l ike Dave,  has  a da ndy example for  us .  

 [Applause.]  

 DR. HULLEMAN:  Just  talk fas t .  It ‟s  al l  r ight .  

 DR. BUCKLEY:  I just  want  to  note for  our t imekeeper in  the 

back—timekeeper—we‟re going to  t ry and hold Chris  to  about  20 minutes  

because I completely fai led in  holding David  to  30.  So— 

 [Laughter . ]  

 DR. HULLEMAN:  That ‟s  okay.  I don‟t  know that  anyone could 

have.  But  I wi l l  t ry to  be an example of  tolerable adaptat ion and s t ick with 

the core components  and discard everything else.  

 [Laughter . ]  

 DR. HULLEMAN:  And for  people i n  the back,  there are some 

seats  scat tered around up front  i f  you wanted to  f ind a spot .  We‟re going to  

talk about  here what  I would cal l—and Dave l ikes  to  cal l—a simple 

intervent ion because i t ‟s  social /psychological  and I would say s impler .  But  

the s impler ,  not  necessari ly theoret ical ly,  but  s impler  in  the sense i t  has  one 
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core component .  

 So i t ‟s  not  a  real is t ic  analog necessari ly to  most  educat ional  

intervent ions,  as  we saw Reading Firs t ,  mul t iple components .  However,  i t  

a l lows us  to  exemplify the type o f  analyt ic  process  you could go through,  and 

then you can sort  of  ex trapolate that  out  for  mult iple components .  

 So we‟l l  give that  a  shot  here .  So I‟ l l  out l ine brief ly the theory of  

change here,  which just  says that  we ‟re looking at  s tudent  interest   and 

performance in  classrooms,  the two outcomes I think are real ly important .  I 

put  them on the same level  actual ly .  We can have that  debate later .  

 But  we designed an intervent ion that  intended to promote 

s tudent ‟s  relevancy and relevance in  their  coursework,  and that  was going to  

t ranslate into their  percept ions of  usefulness  of  what  they ‟re s tudying.   

 So in  this  case,  in  this  s tudy,  our dependent  variable is  going to  

be this  mediator ,  which is  their  perceived value and usefulness ,  and we ‟l l  

look at  that  through our s tudy here.  

 So we actual ly have two s tudies .  As Dave ment ioned,  these 

examples  are out l ined in  the paper that  was publ ished in  the Journal  of  

Research on Educat ional  Ef fect iveness  earl ier  this  year .  So for  the technical  

detai ls ,  please consul t  th at  paper,  and I wi l l  kind of  buzz  past  through s l ides  

and won‟t  even talk about  those,  but  you can get  those,  and i f  you want  to  

contact  me,  I‟ve got  the paper as  wel l .  

 We have two s tudies  here .  One was in  the laboratory and one was 

in  the classroom. And they‟re designed to sort  of  repl icate each other .  One 

was ex tending the laboratory s tudy into the high school  classroom . Tried to  
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make as  much s imilari t ies  as  we could,  but  you could certainly pick apart  the 

differences .  For example,  in  the laboratory,  we taught  s tudents  mental  math .  

In  the classroom, we‟re talking about  ninth grade,  most ly ninth grade science.  

 So s l ight ly different  subject  areas ,  but  most ly what ‟s  real ly 

important  is  the intervent ion was the same .  Students  wrote about  what  they 

were s tudying,  and they t r ied to  connect  i t  to  their  l ives .  How was math?  How 

was learning about  the Krebs Cycle relevant  to  their  l ives?  

 And differences .  We fol lowed kids  in  the classroom for  a  

semester .  The lab session is  an hour,  et  cetera .   

 So what  did we get  on the outcome?  On the lef t -hand s ide,  we 

have the laboratory s tudy.  Blue bars  are control  condi t ions;  red bars  are 

t reatment .  And what  you can see on the lef t -hand s ide here in  our 

motivat ional  outcome is  s tudents ‟  reports  of  how useful  they f ind the cour se 

material  or  the laboratory task .  What  we see is  we have an effect  s ize of  .45 .  

Reasonable .  Feel  pret ty happy about  that  in  social  psychology .  Effect  s ize of  

around .5 ,  I feel  very good about .  

 Move over to  the classroom, al l  exci ted .  We got  this  great  

intervent ion .  Going to  make a difference in  s tudents ‟  l ives .  And we have an 

effect  s ize of  .05 .  Defini tely nonsignif icant .  I could have got ten a lot  more 

s tudents  and said i t  was s ignif icant .  But  nonsignif icant .  So that  led us  to  say,  

wel l ,  what ‟s  going on here?  

 And as  you might  guess ,  we ‟re going to  talk about  f idel i ty,  and so 

because we had a s ingle component ,  that  is  what  s tudents  wrote about  how 

wel l  that  this  t reatment  helped them connect  the material  to  their  l ives ,  we ‟re 
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talking about  exposure here,  and a certain type of  exposure,  the qual i ty of  

exposure,  not  just  doing i t ,  but  how wel l  did they make connect ions?  

 So what  we did was we read al l  the s tudents ‟  essays .  And we 

coded them for  the ex tent  to  which they made connect ions .  And so that  is  our 

s ingle measure of  exposure of  f idel i ty in  this  s tudy .  And we had good 

agreement  on inter -rater  rel iabi l i ty,  et  cetera.  

 Now I want  to  just  show you quickly the frequency chart .  So the 

coders  coded s tudent  wri t ing from zero to  three,  zero being nothing,  no 

connect ions at  al l ,  and three being very s t rong connect ions.  

 On the lef t -hand s ide,  we have the laboratory;  on the r ight -hand 

s ide,  we have the classroom . And so you have your qual i ty of  responsiveness  

that  the s tudents  wrote about ,  that  exposure from zero to  three,  and you can 

see in  the control  condi t ion,  in  the laboratory,  we have no contaminat ion .  

There is  no augmentat ion .  We have al l  of  our laboratory control  part icipants  

not  making any connect ions.  

 And I should say the control  condi t ions are just  s imp ly wri t ing a 

summary of  what  they were learning about  — so summary of  learning or  

making connect ions .   

 In  the t reatment  condi t ion,  you ‟l l  see we have a few students  who 

weren‟t  able to  make any connect ions in  the laboratory—seven were at  a  

zero—but  most  of  the rest  of  the s tudents ,  89 percent  of  them, were able to  

make some type of  connect ion with over almost  60 percent  making some 

s t rong connect ions.  

 The classroom, very different  s tory .  Again,  in  the control  s ide,  no 
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contaminat ion or  very l i t t le  contamin at ion.  But  you see we real ly have a 

dampening of  the t reatment  effect  of  the qual i ty of  exposure in  the t reatment  

condi t ions here.  

 So just  looking descript ively can tel l  you qui te a  lot .  Now this  

doesn‟t  mean that ‟s  why i t  didn‟t  have an effect ,  but  certa inly we get  the 

sense that  there wasn‟t  that  qual i ty of  connect ion that  we had hoped for .  

 So when we talk about  indexing f idel i ty,  as  Dave has  talked 

about ,  there‟s  different  ways that  we can consider  quant i fying that .  So one 

way to say absolute,  that  we expect  everybody in the t reatment  condi t ion to  

get  a  three .  They should al l  get  a  three,  or  maybe i t ‟s  a  two,  but  we say,  a 

priori ,  there‟s  a  level  that  we expect  everyone to  get ,  and we can measure 

that .   

 In  this  case,  we scored people relat ive to  three .  There‟s  nothing 

to  say that  that ‟s  r ight .  I mean that ‟s  the coding scheme we came up with,  but  

i t  might  be we should have done i t  on a ten point  scale and there was more 

out  there that  we should have expected.  

 So that ‟s  something that  i t ‟s  nice to  talk about ,  but  maybe i t ‟s  

di ff icul t  to  actual ly pul l  off .  

 Average levels .  This  is  s imply the average levels  of  observed 

f idel i ty;  in  this  case,  our exposure index .  And then we can come up with 

binary indices ,  and this  is  very common .  You decide whether  people actual ly 

receive the t reatment  or  not .  So we could go back to  our frequency 

dis t r ibut ion,  and we could say,  okay,  you have to  score at  least  a  two or  

greater  to  have us  say that  you received the t reatment ,  and then we classi fy 
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people in  the t reatment  condi t ion based on that  score.  

 And you can also classi fy people in  the control  condi t ion,  too,  i f  

you have a lot  of  contaminat ion .   

 So I‟m going to  throw this  up here .  I‟m not  going to  spend much 

t ime on i t  because Dave took my t ime .   

 [Laughter . ]  

 DR. HULLEMAN:  But  also— 

 DR. CORDRAY:  Just  helping you out .  

 DR. HULLEMAN:  Thank you .  This  is  al l  in  the paper as  wel l ,  

but  what  I‟m t rying to  out l ine here is  you have three different  ways of  

conceptual iz ing f idel i ty:  absolute;  average;  and binary .  And at  this  po int ,  

there is  no reason to say one should be primary over another—the three 

different  methods that  you could use.  

 I just  want  to  show out  sort  of  conceptual ly how you might  

calculate them. If  we look at  the absolute measure,  and compare the 

laboratory to  the classroom, you‟l l  see the top l ine here,  the very top l ine of  

our chart ,  in  the laboratory,  we have the mean X bar  Tx is  the mean of  the 

t reatment  group on our f idel i ty variable,  divided by capi tal  T Tx,  what ‟s  the 

absolute highest  they could get ?  In this  case,  i t  was three.  

 So divide the mean,  1 .73,  by 3,  and you get  58 percent .  Compare 

that  to  the classroom, 25 percent .  And you can go down .  The s tory is  s imilar  

on al l  three of  these measures  that  the laboratory f idel i ty is  much higher than 

the classroom fidel i ty.  Again,  consis tent  with our degradat ion in  effect  s ize 

of  our outcome.  
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 So i f  we want  to  index  faci l i ty as  Achieved Relat ive Strength,  

then we have to  compare those two .  We have to  create an index  that ‟s  going 

to  summarize the difference betwe en our t reatment  and control  condi t ions.  

 So to  do this  in  a way that  we could quant i fy across  measures  and 

across  s tudies ,  we just  created an effect  s ize analog .  So we pool  the s tandard 

deviat ion of  our f idel i ty measure,  whatever i t  i s ,  and we create an e ffect  s ize 

index  we cal l  the ARS, or  Achieved Relat ive Strength Index ,  and in  the paper 

we describe how we take—Larry Hedges has  done some nice work with 

clustering with classrooms and how that  impacts  effect  s ize es t imates—and 

we throw that  in ,  and that ‟s  the g.  So Cohen‟s  d is  sort  of  your typical  effect  

s ize es t imate .  And Hedges‟  g accounts  for  the clustering.  

 In  the case of  the laboratory here,  there was no clustering,  so g or  

d  produces,  i f  the clustering is  zero,  then g and d are equivalent .  If  you have 

higher amounts  of  clustering,  i t ‟s  going to  impact  the est imate s l ight ly.  

 And in this ,  I guess  I should say in  this  s tudy,  the interclass  

correlat ions this  represents ,  the amount  of  clustering,  very low,  .01 to  .08,  

depending on the variable .  So we don‟t  get  a  lot  of  adjustment ,  but  we s t i l l  

did i t  anyway.  

 I‟m just  going to  show you the average ARS index  and how you 

would compute i t .  This  is  in  the paper .  Not  going to  spend a lot  of  t ime,  but  

what  I want  to  show you is  that  on the lef t -hand s ide,  we have s imply the 

group difference,  the effect  s ize es t imate .  Then in the middle we have a 

sample s ize adjustment ,  and on the outs ide we have our clustering adjustment ;  

and you‟re s imply s tar t ing with the means of  your f idel i ty variable and 
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working towards there.  

 And I‟m going to  skip this .  Okay.  So,  I have about  ten minutes  

lef t ;  r ight .  Okay.  So to  put  this  in ,  map this  on to  the chart  that  Dave showed 

earl ier ,  on the r ight -hand s ide,  we‟re going to ,  instead of  the outcome,  let ‟s  

put  f idel i ty.  Let‟s  put  our f idel i ty score here .  In  this  case,  0  to  3 .  And on the 

lef t -hand s ide,  our hypothet ical  unknown t reatment  s t rength .  We are going to  

assume that  3  in  our f idel i ty score is  100 percent  t reatment .  We don‟t  real ly 

know if  that ‟s  the case .  We‟l l  just  play along here for  fun.  

 Capi tal  T,  the theoret ical  t reatment ,  should be at  3 ,  and the 

control  condi t ion should be at  0 .  What  happened when we went  in  and 

observed was that  our mean levels  in  the classroom anyway were lower than 

this .  Actual ly this  would be the labo ratory one .  And then we had a l i t t le  bi t  of  

contaminat ion there,  not  much,  but  a  l i t t le  bi t .  And so those are both our 

infidel i ty.  So degradat ion and contaminat ion from the bot tom.  

 Our Achieved Relat ive Strength in  this  case was 1.32,  and how do 

we calculate that?  Well ,  we took our difference in  the classroom, which is  the 

means of  .74 in  the t reatment ,  minus .04 in  the control  condi t ion,  and we ‟re 

going to  use our formula,  and I didn ‟t  put  the rest  of  the g part  in  there .  But  

essent ial ly i t  works out  to  you pool  the s tandard deviat ion,  1 .32.  

 Now, at  this  point ,  we don ‟t  real ly know what  s ize Achieved 

Relat ive Strength we need on our f idel i ty indices .  Is  1 .32 big or  l i t t le?  I mean 

certainly i f  you would use sort  of  Cohen ‟s  references,  anything over one is  

large.  But  you would have to  think that  there ‟s  going to  be some degradat ion,  

that  i t ‟s  not  going to  t ranslate r ight  to  your outcome .  If  you have 1.32 on your 
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f idel i ty index ,  i t ‟s  not  necessari ly going to  t ranslate direct ly to  a 1 .32 on your 

outcome measure.  

 So at  this  point ,  this  is  descript ive,  and as  more of  us  employ this  

technique,  we can get  a  bet ter  sense of  recommendat ions for  how large you 

need to  be able to  have an effect .  

 And i f  we summarize our indices  across ,  i f  we summarize the 

Achieved Rela t ive Strength indices  across  the two s tudies ,  you ‟l l  see that  

basical ly what  happens is  we have a much larger  Achieved Relat ive Strength 

in  the laboratory than the classroom . It ‟s  around 1.0 difference.   

 So about  one s tandard deviat ion difference in  f idel i ty,  and you 

might  ask yourself  does that  mat ter ?  If  we correlate then that  di fference in  

f idel i ty with actual  outcomes,  we see that  i t  actual ly does make a difference,  

and as  Dave out l ined,  this  is  less  of  a  causal  analysis .  

 But  what  we did is  we said,  o kay,  let ‟s  take people in  the 

t reatment  condi t ion and lab are people in  the t reatment  condi t ion who receive 

the t reatment  according to  our binary t reatment  variable .  And we said anyone 

who scored two or  a  three received the t reatment ,  and so we look at  the  mean 

for  those folks ,  s tandard error  bars  around that  mean,  and contrast  that  to  the 

control  condi t ion,  and what  we see is  that  i f  you actual ly received the 

t reatment ,  yeah,  there is  a  difference there.  

 If  we look at  the classroom, i t ‟s  a  different  s tory.  The means are 

in  the r ight  direct ion,  but  the error  bars  are so much bigger .  We see that  this  

lack of  f idel i ty real ly hurt  us ,  and so on the r ight -hand s ide,  we have—and as  

a mat ter  of  fact ,  we had,  I think about  39 percent  of  the classroom students  
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were able to  have received the t reatment .  

 So 60 percent  of  our t reatment  part icipants  did not  receive the 

t reatment .  So we have obviously a problem with f idel i ty here.  

 And we want  to  ask ourselves ,  where does this  come from ? So 

this  is  [an]  example of  analys is .  Once you‟ve determined,  okay,  f idel i ty has  

made an impact ,  we have lack of  f idel i ty,  you can look at  the sources  of  that ,  

so moving forward consider  this  an eff icacy t r ial .  Moving forward then,  how 

could we buffer  that  intervent ion and make i t  s t ronger  so that  more of  the 

people receive the t reatment ?  

 And Dean Fixsen and his  col leagues have done a lot  of  work on 

implementat ion drivers ,  things that  aren ‟t  necessari ly theoret ical ly a part  of  

the intervent ion,  but  might  support  the intervent ion so that  i t  gets  received 

and actual ly gets  implemented.  

 So this  would be a way to ident i fy what  are the factors ,  and we 

considered two factors :  Could i t  be more due to  the s tudents ‟  lack of  

responsiveness  or  was i t  a  mat ter  of  the teachers  not  doing what  they were 

supposed to  do?  Because in  the classroom, the teachers  were in  charge of  

giving s tudents  the opportuni ty to  wri te  their  essays and make connect ions,  

and so there‟s  two possible sources  of  infidel i ty in  this  s tudy,  wel l ,  in  the 

classroom study.  

 In  the laboratory,  i t  wasn‟t  a  problem, and we don ‟t  have those 

mult iple levels .  So what  we have to  do here is  use a hierarchical  analysis  

where on level  one we model  the t reatment  effect  wi th the s tudents ,  and level  

two we can model  the teacher effects .  And so based  on this  HLM analysis ,  we 
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can determine is  i t  the teacher variables  or  the s tudent  variables?  

 And so the s tudent  variable we used was response frequency,  how 

many t imes they actual ly wrote an essay,  ranged from two to eight  during the 

semester .  Students  might  not  wri te  essay because they didn ‟t  want  to  wri te  an 

essay.  I was shocked to f ind out  that  some high school  s tudents  go to  class  

and they don‟t  do any work.   

 [Laughter . ]  

 DR. HULLEMAN:  When I was in  the classroom, i t  was much 

different  than my high school  experience .  I thought ,  yeah,  most  of  these 

people probably aren ‟t  going to  go to  graduate school .  So i t  was a very 

interest ing experience,  but  also s tudents  don ‟t  show up to class  or  they‟re not  

on t ime,  they‟re unorganized .  All  those things could l ead s tudents  to  not  

respond.  

 But  also they might  not  respond because the teacher forgot  to  

give them the essay that  week,  forgot  to  have them do the intervent ions .  So 

i t ‟s  possible that  teacher effects ,  and so you have the s tudent  response 

frequency and you have teacher dosage .  How many opportuni t ies  did they give 

their  classrooms to make connect ions?  

 And what  we did,  wi thout  talking in  depth about  the core 

component  here,  i s  what  we found—and go to  the paper or  talk to  me later  

about  how we did the HLM analyses—but  basical ly that  basel ine,  you can 

look at  the amount  of  variabi l i ty at  the s tudent  level  and the teacher level ,  

and then when you input  your s tudent  response frequency and teacher dosage,  

does that  reduce the amount  of  unexplained variance ?  And i f  ei ther  of  those 
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variables  do,  you know, they‟re account ing for  some of  the infidel i ty,  some of  

the lack of  f idel i ty.  

 And what  we found is  that  the s tudent  variable didn ‟t  account ,  

didn‟t  reduce.  Less  than one percent  i t  reduced the amount  of  explained 

variabi l i ty at  the s tudent  level ,  but  the teacher variable did .  And so from this ,  

we could say i f  we‟re going to  move forward,  we ‟re going to  say,  okay,  let ‟s  

look at  what  we can do to  support  teachers  in  making sure they ‟re more 

consis tent  across  classroo ms in providing opportuni t ies  to  make connect ions,  

and that  looks l ike i t  might  make a difference in  terms of  the level  of  f idel i ty 

that  we saw in the essays.  

 So to  summarize,  what  do we f ind and why is  this  important  for  

us?  We found this  degradat ion of  effect  s ize outcomes going from the 

laboratory to  the classroom, and what  we did is  we took a look at  three 

different  ways to  index  f idel i ty:  absolute ,  average,  and binary.  

 And what  we found is  across  al l  three ways,  i t  was about  one 

s tandard deviat ion di fference in  the amount  of  f idel i ty,  higher in  the 

laboratory than the classroom . And that  these differences in  Achieved 

Relat ive Strength did t ranslate into differences in  the outcome as  we showed 

through that  s l ide I showed with the binary t reatment  recei ved.  

 And that  the sources  of  infidel i ty were due primary to  s tudent  or  

to  teacher and not  s tudent  factors ,  and so leading us  to  move forward in  how 

we might  support  that  and have more effect ive intervent ion in  the future.  

 So having gone through that  exam ple,  I want  to  point  out  just  a  

couple key points  and issues  to  summarize kind of  what  Dave and I have said 
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and what  we‟re driving at  here.  

 So,  f i rs t ,  a t  a  minimum, we have to  ident i fy our core components  

of  the intervent ion,  and in  the case of  the exampl e,  I just  said i t  was pret ty 

easy.  However,  i f  you talk to  developers  or  pract i t ioners ,  and you ask them 

what  are the most  important  things you ‟re doing to  teach reading,  you ‟re more 

l ikely to  get  this  long laundry l is t  of  things that  they al l  feel  [are]  important  

in  the classroom.  

 And i t ‟s  hard work to  go from there to ,  as  Dave did,  let ‟s  narrow 

i t  down to these f ive components  or  four components ,  but  that ‟s  real ly key 

because you saw what  happened .  He had f ive components  for  Reading Firs t ,  

and i t  blew up  to 170 indicators .  So i f  you s tar t  out  with 20 components ,  you 

know, mult iply that  out ,  you have way more indicators  than maybe you want .  

Not  to  say that  you can ‟t  have a 20-component  indicator ,  but  there ‟s  that  

process ,  that  winnowing and narrowing proce ss ,  that ‟s  real ly key,  and that  

requires  researchers  and pract i t ioners  and developers  working together ,  which 

is  my next  point .  

 And as  out l ined by Dr.  Easton in  his  talk on yesterday morning,  

that  we do need to  involve the pract i t ioners  in  this  process ,  a nd the people 

who are close to  the ground,  and the people who have developed these 

intervent ions .  We just  can‟t  s imply come in as  researchers  and feel  l ike,  oh,  I 

can determine what  the core components  of  this  reading intervent ion are .   

 We need to  l is ten to  what  people are saying because i t ‟s  not  

exact ly clear .  And oftent imes i t ‟s  not  specif ied,  a priori ,  30 minutes  is  good;  

40 minutes  is  bet ter ;  ten minutes  I ‟m not  real  happy,  but  I ‟m glad you did 
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something.  Doesn‟t  real ly help us  say,  wel l ,  what ‟s  our benchmark .  And those 

are conversat ions that  happen over t ime.  

 So we need to  develop the intervent ion models  and the core 

components ,  and important ly,  benchmarks,  and sometimes this  is  an i terat ive 

process  with eff icacy t r ials  going back and forth.  

 And as  I‟ve t r ied to  demonstrate today,  you can have tolerable 

adaptat ion,  reduce some of  the essent ial  but  not  unique components  to  your 

presentat ion or  to  the intervent ion .  So you‟re focusing on what  is  real ly 

crucial .  

 And I‟ve got  f ive minutes  lef t ,  and I have  one s l ide,  so we‟re 

doing good.  The other  thing that ‟s  real ly important  about  the work that  Dave 

s tar ted a long t ime ago,  and I ‟ve just  sort  of  piggybacked on here recent ly,  i s  

this  idea that  the causal ,  the cause and what  is  producing the change,  once 

you implement  i t  in  the f ield,  i t ‟s  most  l ikely different  from what  you thought  

theoret ical ly.   

 And this  isn ‟t  just  important  from an academic perspect ive 

because you might ,  i t ‟s  easy to  think,  wel l ,  the theory is  important ,  you know, 

whether  Professor X is  more r ight  than Professor Y,  and whether  or  not  you 

get  tenure because you ‟re publ ished.  

 Sure,  that ‟s  one way to look at  i t ,  but  more important ly,  I think,  

broadly,  not  that  i t ‟s  not  important  for  those researchers  to  get  tenure,  as  

someone who is  going to  s tar t  this  process ,  but  more important ,  broadly,  is  

this  idea that  we need to  know what  i t  was that  made the difference so that ,  

one,  we can import  that  to  new contacts ,  and we know what ‟s  tolerable to  
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adapt  in  s i tuat ions and what  we want  to  be r igid on  and say you need to  do 

this .  

 It ‟s  the benchmark real ly is  45 minutes  of  reading,  and i f  you 

don‟t  have that ,  i t ‟s  just  not  going to  work .  So to  know what  the causal  

elements  are help us  communicate to  pract i t ioners  what  are the things that  

just  don‟t  mess  with this ,  and other  things that  maybe are less  crucial ,  as  wel l  

as  improving the intervent ion in  the future so we can move forward.  

 And,  of  course,  once you have ident i f ied those essent ial  causal  

pieces ,  then you can see what  varies  with your outcome,  and you‟re in  a 

posi t ion,  not  a  causal  posi t ion necessari ly,  but  from a correlat ional  aspect ,  to  

real ly f igure out  what ‟s  associated with the outcome.  

 And f inal ly,  I guess  the summary point  is  this  is  sort  of  a  post  

experimental  respecif icat ion .  So i f  you consider ,  you know, theories  are not  

s tat ic  and they‟re changing,  intervent ions may not  be s tat ic  and may be 

changing,  and so from a cont inuous qual i ty improvement  perspect ive,  but  also 

from the idea of  what ‟s  making the difference and what ‟s  driving what ‟s  

happening.  

 So thank you,  and I guess  we ‟d l ike to  open up for  general  

quest ions now.  

 [Applause.]  

 DR. BUCKLEY:  And just  a  reminder,  i f  you do have quest ions,  

please use the microphone and introduce yourself  before you ask your 

quest ion.  

 DR. MAY:  Hi .  I‟m Henry May,  Universi ty of  Pennsylvania.  
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 Given that  there ‟s  been a lot  of  work by Rubin,  Bloom, others ,  in  

es t imat ing causal  effects  under less  than perfect  condi t ions in  experiments ,  in  

the case of  where there are no -shows or  cross -overs ,  we often take intend-to-

t reat  effects  and adjust  them to produce effects  of  t reatment  on the t reated.  

 I could see how you could actual ly do the same sort  of  thing with 

the f idel i ty measure .  You could actual ly adjust  your intent - to-t reat  effect  to  

produce an est imate  that  showed what  might  the t reatment  effect  have looked 

l ike i f  i t  had been implemented fai thful ly.  

 What  are your thoughts  on that?  

 DR. CORDRAY:  Well ,  let  me just  do this  real  quick.  

 DR. HULLEMAN:  Go ahead.  

 DR. CORDRAY:  Part  of  the issue is  the spe cif ic  form of that  

model  you‟re talking about ,  which is  a  LATE, Local  Average Treatment  

Effect .  If  we t ry to  think of  i t  as  a  dichotomy for  very complicated programs,  

i t ‟s  not  very wel l  sui ted to  that  or  you end up having to  specify a level  at  

which you th ink they get  some,  but  that ‟s  not  enough .  We don‟t  think that ‟s  

enough.  So the idea of  fulf i l l ing that  part icular  binary model  I think is  

di ff icul t .   

 On the other  hand,  the expansion of  the binary vers ion of  LATE 

to an inst rumental  variables  model  holds  a  lot  more promise,  I think .  You 

s t i l l  have issues  of  how much i t ‟s  going to  be enough to qual i fy as  a  complier  

or  a  defier ,  but—not  a defier—as a complier  or  cross -over,  but  i t  can work in  

our favor in  mult i -component  kinds of  intervent ions .  But  I mean i t ‟s  

inherent ly l imited to  the idea that  i t ‟s  a  s imple kind of  intervent ion that  
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people do or  don‟t  take .  These things are not  s imple.  

 DR. WOLF:  Patr ick Wolf ,  Universi ty of  Arkansas .  

 I wonder i f  there ‟s  any place in  your conceptual izat ion for  

natural ly occurring exposure of  the control  group to the causal  elements  of  

the t reatment?  And let  me give you an example from a s tudy near  and dear  to  

my own heart ,  the evaluat ion of  the DC Opportuni ty Scholarship Voucher 

Program.  

 So there‟s  random assignment .  Treatment  group gets  a  voucher 

that  they can use to  enrol l  in  a  private school  of  their  parents ‟  choosing.  

Control  group does not  get  the voucher .  A year  later ,  14 percent  of  the 

control  group is  in  private schools .  They were al l  in  publ ic schools  at  the 

s tar t .  

 We‟re able to  determine that  two percent  of  them were enrol led in  

private schools ,  were accepted in  private schools  because they had a s ibl ing 

who had a voucher,  and so the school  said,  wel l ,  we ‟l l  take them both for  one 

voucher .  So we defined that  as  pro gram-induced cross -over or  contaminat ion 

and adjust  for  i t .  

 The other  12 percent  gained access  to  private school ing outs ide of  

the voucher program. We considered that  to  be a natural ly occurring part  of  

the counterfactual  and do not  adjust  for  i t  in  our s tandard impact  es t imate .  So 

would you say that  we‟re missing the boat  on that  or  is  there some place in  

your conceptual izat ion for  sort  of  that  natural ly occurring exposure?  

 DR. HULLEMAN:  Well ,  I guess  I would say in  our model ,  then,  

you would include that  as  part  of  your assessment ,  incorporat ion of  your 
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defini t ion of  f idel i ty,  and so i f  you ‟re capturing that ,  then somehow you could 

model  that  in  one of  the later ,  the lower,  I guess  lower on the hierarchic 

analyses .  Wouldn‟t  see— 

 DR. CORDRAY:  In the middle.  

 DR. HULLEMAN:  Yeah.   

 DR. CORDRAY:  Let  me just  do this  real  quick .  The point  you‟re 

talking about  is  basical ly something that ‟s  ubiqui tous in  control  condi t ions,  is  

that  what  we thought  was unique to  the intervent ion actual ly ends up being a 

part  of  the control  condi t ion,  and i t ‟s  hard to  cal l  those cross -overs .  

 So the idea then is ,  I think,  to  spl i t  i t  up the way you have,  which 

is  you‟ve got  some legi t imate cross -overs .  What  value that  es t imate has  I ‟m 

not  sure i f  you think of  i t  i s  a  LATE.  

 But  i f  you think of  i t  as  intent - to-t reatment  on t reated,  where you 

model  that  expl ici t ly,  where you model ,  now you ‟re not  talking about  the 

difference between zero and one,  you ‟re talking about  on cri t ical  components ,  

what  level  of  achieved difference is  the re or ,  put  i t  another  way,  for  a  more 

generic case :  what  difference does level ,  regardless  of  condi t ion,  make on 

each of  the variables ,  make towards the outcome i tsel f .  

 That ‟s  modelable,  and i t ‟s  tel l ing us  about—it‟s  not  a  LATE; i t ‟s  

not  a  causal  analysi s .  It ‟s  somewhere in  between,  but  i t ‟s  tel l ing us  something 

about  exposure to  causal  variables  but  not  necessari ly to  the t reatment  i tsel f .  

So you‟re on the r ight  t rack .  Yeah.  

 MS.  EDMUNDS:  Hi .  My name is  Jul ie  Edmunds and I ‟m from 

SERVE Center  at  the Uni versi ty of  North Carol ina at  Greensboro,  and we 
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have an experimental  s tudy looking at  an ent i re school .  So needless  to  say i t ‟s  

a  l i t t le  bi t  complicated of  an intervent ion .  We‟ve got—we‟ve ident i f ied the 

core models  and the indicators  and we ‟re col lect ing data on those indicators .  

So now we‟re at  a  point  of ,  okay,  now what  the hel l  do we do with al l  this  

s tuff?  

 And so what  I‟m wondering is  i f  you have any guidance around i f  

you‟re col lect ing mult iple sources  of  data,  so we have data on the same sets  

of  indicators  from teachers ,  from students ,  and then from observat ion,  school  

s i te  vis i t  kind of  things .  So i f  you have suggest ions around synthesiz ing that ,  

and then what  to  do i f  they don ‟t  agree?   

 So i f  the teachers  are saying sort  of  one thing or  have one l evel ,  

one percept ion of  the level  of  implementat ion and s tudents  have a different  

percept ion,  for  example?  

 DR. CORDRAY:  How many schools  do you have?  

 MS. EDMUNDS:  We‟l l  probably end up with a total  of  20 with 

good enough data to  do something with.  

 DR.  CORDRAY:  Okay.  So psychometrics ,  IRT,  things of  that  

sort ,  factor  analysis ,  are probably out .  So you‟re real ly,  I mean one of  the 

things that  comes to  mind is  a  rubric of  some sort  that  you use to  put  those 

three sources  together ,  and then i f  they don ‟t  weight ,  i f  they don‟t  say the 

same thing,  i f  they‟re not  convergent ,  you might  end up with three rubices ,  i f  

that ‟s  such a word.  

 [Laughter . ]  

 MS.  EDMUNDS:  So t reat ing them ent i rely separately?  



 
 

VSM   48 

 DR. CORDRAY:  Yeah.  And you— 

 MS. EDMUNDS:  Oh,  okay.  

 DR. CORDRAY:  I mean that ‟s  the only way I could think of .  

Right  now you‟re real ly sort  of ,  you ‟re back to  a characterizat ion of  the uni ts ,  

and you‟ve only got  20 of  them.  

 MS. EDMUNDS:  Right .  And the random assignment  occurred at  

the s tudent  level .  So we have  suff icient  power from there,  and we have some 

s tudent  level  measures  also .  So— 

 DR. CORDRAY:  So some of  the—well ,  then you‟re back to  being 

able to  at  least  do a good job,  a  bet ter  job,  and al low correlat ion matrices  to  

help you refine the measures  thems elves  ei ther  through IRT or factor  analysis  

or  some such thing for  the s tudent  level ,  but  at  the level  where 

implementat ion is  probably cri t ical ,  school  level ,  you real ly,  you got  20 

quant i tat ive case s tudies .  

 MS.  EDMUNDS:  Right .  

 DR. CORDRAY:  And Rober t  Yin has  a very,  very clever  scheme 

on use of  quant i tat ive case s tudies  of  that  sort ,  and i t ‟s  perfect ly appl icable 

to  this  s i tuat ion.  

 Go ahead.  

 DR. HULLEMAN:  Oh,  no .  I was just  going to  add i t  seems l ike 

there‟s  two issues .  One is  i f  i t ‟s  real ly impor tant  to  you to determine exact ly 

what  happened,  who‟s  r ight  or  wrong,  and that ‟s  sort  of ,  you know, a separate 

issue.  

 And there is  some,  there ‟s  becoming more work on that .  There are 
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also in  personal i ty psychology,  there ‟s  a  lot  of  work on inter ,  di fferen t  

sources  of  observat ion and accuracy,  and I could talk to  you about  some of  

those references af ter .  

 But  the other  quest ion then,  as  Dave was saying,  I think the other  

issue is  you‟re using those as  indicators  of  f idel i ty .  So whether  or  not  their  

mean levels  are exact ly correct  is  maybe less  important  as  the variabi l i ty .  So 

that  you can ut i l ize that  variabi l i ty in  your assessment  in  your analyses .  So— 

 DR. CORDRAY:  But  with 20 cases ,  the analysis  is  going to  be 

fai r ly l imited.  

 MS.  EDMUNDS:  Thank you.  

 MS. DOLFIN:  Sarah Dolfin from Mathematica Pol icy Research.  

 I had a comment  and a quest ion about  f idel i ty analysis  in  an RCT 

context .  So,  f i rs t ,  to  the ex tent  that  infidel i ty is  due to  the resul t  of  

part icipant  choice,  we may have a select ion problem in ad di t ion to  a f idel i ty 

problem. So i f  a  teacher offers  more tutoring to  a s tudent  who ‟s  s t ruggl ing,  

then i t ‟s  not  just  the f idel i ty issue;  i t ‟s  also there‟s  a  select ion issue.  

 In  some cases ,  we might  consider  this  to  be an outcome in the 

sense that ,  you know, suppose the t reatment  is  the offer  of  a  program with 

certain components  to  teachers .  The extent  to  which they part icipate and take 

up these various components  might  be considered an outcome .  You know what  

happens when you offer  teachers  this  type of  pro gram. 

 So I guess  I was wondering what  your thoughts  are about  sort  of  

f idel i ty analysis  in  this  kind of  context?  

 DR. CORDRAY:  You have two,  I think,  di fferent  pieces  here .  
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The f i rs t  one is  basical ly given the opportuni ty to  be assigned or  not ,  and the 

outcomes for  teachers  is  real ly an experiment ,  a  f i rs t  order  experiment ,  and 

there is  no select ion bias  there that  is  consis tent  with the f i rs t  part  of  your 

quest ion,  which is  that  you ‟ve got  individuals  act ing on the part  of  the 

s tudents  ei ther  to  add more  or  to  take away,  and that  is  a  select ion bias .  

 That  is  post  ass ignment  select ivi ty bias  that  is  the main reason 

why my lowest  level  of ,  in  the hierarchy of  how to analyze these things,  

real ly is  descript ive .  It  real ly isn‟t  causal .  It  real ly ends up being you have to  

couch i t  very caut iously as  a  claim about  the value of  the intervent ion 

because i t  i s  a  select ion bias ,  and I ‟m not  even sure an inst rumental  variables  

analysis  would handle anything of  that  sort .  

 A mediat ion model  might  be even nicer .  As long as  you‟re into a 

correlat ional  analysis ,  why not  make i t  intervent ion,  change in  teacher 

behavior  and change in  s tudent  pract ice or  change in  s tudent  outcomes,  

because you already bought  the farm on that ,  you know, so farms,  so to  speak.  

 No,  farms are good things for  people that  are farmers  and s tuff .  

They‟re experimental .  Agricul ture and al l  that .  I get  myself  in  so much 

t rouble.  

 [Laughter . ]  

 DR. SHERIDAN:  Hi .  I‟m Sue Sheridan,  Universi ty of  Nebraska 

at  Lincoln.  

 And in many of  our intervent ion s tudi es ,  we are col lect ing data 

not  only on exposure or  adherence,  but  also qui te a  bi t  of  qual i ty data,  so a 

lot  of  coding on the qual i ty with which teachers  are implement ing 
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intervent ions or  coaches are coaching their  t rainees .  

 And I wondered i f  you had any comments  or  thoughts  on how we 

might  begin to  combine some of  these different  dimensions of  f idel i ty into 

some kind of  a  metr ic  or ,  you know, the best  way to real ly handle the 

complexi ty of  the construct  of  f idel i ty as  we ‟re t rying to  understand i ts  

effects  on the intervent ion outcomes?  

 DR. CORDRAY:  Do you have a benchmark that  al lows you to say 

enough is  enough?  

 DR. SHERIDAN:  Not  enough is  enough .  We have in  some of  our 

s tudies—depending on which intervent ion s tudy we ‟re talking about  now—we 

have a pre t ty good indicat ion of  what  we consider  to  be the gold s tandard 

implementat ion levels ,  but  in  some we ‟re s t i l l  sort  of  exploring because 

they‟re developed,  newly developed intervent ions.  

 DR. CORDRAY:  Sure .  So at  the root  then,  you ‟re basical ly in  the 

exposure camp on f idel i ty,  and I can ‟t  imagine why you wouldn ‟t  be able to  

take an exposure measure and a qual i ty measure and basical ly create whatever 

index  is  necessary to  capture the two aspects .  High qual i ty and high exposure 

has  got  to  be bet ter  than low  qual i ty and high exposure .  So— 

 DR. SHERIDAN:  We might  have some kind of  a  four cel l  kind of  

thing?  

 DR. CORDRAY:  Yeah.  

 DR. SHERIDAN:  We‟re looking at  just  a  product  of  sorts .  

 DR. CORDRAY:  That ‟s  what  I would imagine,  yeah .  I mean i t  

would imagine that  qual i ty is  related—in qual i ty,  high volume of  inst ruct ion 
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that ‟s  good— 

 DR. SHERIDAN:  Yes.  

 DR. CORDRAY:  —in my experience has  been bet ter  than high 

volume that ‟s  poor.  

 DR. SHERIDAN:  That ‟s  very bad.  

 DR. CORDRAY:  Right .  It ‟s  l ike when you take a long t ime to do 

a presentat ion and run your col leagues off  the clock,  that ‟s  l ike a zero on 

qual i ty,  you know, but  lots  on exposure.  

 [Laughter . ]  

 DR. SHERIDAN:  So taking both into account .  Thank you.  

 DR. HULLEMAN:  I was just  going to  add that  one of  th e things 

that  I t ry to  help orientate people to  thinking about ,  when we ‟re talking about  

f idel i ty measures ,  we‟re talking about ,  these are psychometric scales ,  so you 

think about  how you approach your outcomes is  not  necessari ly so different .  

 So you have theoret ical  ideas  about ,  you know, which of  these 

scales  should represent  which constructs ,  and you can also take the empirical  

approach which things group together ,  and not  necessari ly that  ei ther  of  those 

is  the r ight  way.  I think that ‟s  where this  is  a  developing f ield and we‟re 

developing our understanding.  

 So you can think about  those two approaches,  but  remember that  

nei ther  one is  r ight ,  but  that  these are psychometric scales  just  l ike your 

outcome variables .  

 DR. BUCKLEY:  I think we have t ime for  two more quest ions,  

and then we‟re about  out  of  t ime.  
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 DR. GREENWOOD:  Thank you .  Charl ie  Greenwood,  Universi ty 

of  Kansas .  

 I‟m interested in  your thoughts  about  the s i tuat ion where f idel i ty 

would be measured repeatedly within a context  of  a  s tudy .  For one reason,  i t  

may be of  interest  to  see what  is  the t ime to ful l  implementat ion;  when do we 

go from very low st rength to  a high s t rength s i tuat ion?  

 So i f  we were mult iply measuring within a school  year ,  for  

example,  how would we model  that  wi thin your model ?  Any thoughts  would 

be appreciated.  

 DR. CORDRAY:  Is  the intent ion to  use that  index ,  that  t ime 

ordered index  in a level  two model  to  predict  changes in  the— 

 DR. GREENWOOD:  It  could be a t ime-varying variable in  that  

sense.  

 DR. CORDRAY:  Because creat ing just  a  s lope on each,  for  each 

case,  would be a useful  index ,  I would imagine,  so that  people that—it  

doesn‟t  tel l  you whether  they get  to  the level ,  but  you could actual ly probably 

dummy code that  as ,  you know, exceeds the cr i ter ia  or  not ,  but  then al so how 

fast  they get  to  that  level ,  and where they s tar ted from . I imagine you could 

col lapse that  mult iple measurement  into a s lope of  some sort .  

 DR. GREENWOOD:  Okay.  

 DR. CORDRAY:  An intercept .  

 DR. GREENWOOD:  Thanks.  

 DR. CORDRAY:  Yeah.  

 MR. GLOVER:  Hi .  Todd Glover,  Universi ty of  Nebraska.  
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 I was curious,  you talked about  taking kind of  components  and 

breaking them down into indicators .  In  some cases ,  some of  those indicators  

seem l ike they may be more important  than others .  Just  curious about  your  

thoughts  on weight ing various indicators  and where we are with respect  to  

doing that  in  the f ield?  

 DR. CORDRAY:  Yeah.   

 [Laughter . ]  

 DR. CORDRAY:  It  i s  the case that  there ‟s  going to  be some 

important  weight ing funct ion .  Not  everything is  equal ,  and I think that  real ly 

is  where you end up having to  col laborate with the pract i t ioners  and ask 

Easton to  give us  some money to do that .  Col laborate with the pract i t ioners  

and the weight ing funct ion on those things is  very diff icul t  because you ‟re 

real ly not—I don‟t ,  I could do i t ,  you know, but  i t  would be wrong.  

 So,  but  I think i t  real ly is  a  mat ter  of  us  working together  on 

those things and Easton is  probably one of  the col laborators  we ‟d l ike to  have 

on that .  He‟s  not  in  the audience here;  is  he?  

 DR. HULLEMAN:  And that  was the part  of  the presentat ion I 

managed to get  Dave to  take out .  So— 

 DR. CORDRAY:  That ‟s  r ight .  

 [Laughter . ]  

 DR. CORDRAY:  What  else we got?  You‟ve been very pat ient .  

 DR. BUCKLEY:  Yeah.  I think we‟re about  out  of  t ime so I want  

to  thank one more t ime,  David and Chris .  

 [Applause.]  
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 DR. CORDRAY:  Thank you so much.  

 DR. HULLEMAN:  Thanks.  

 DR. CORDRAY:  Don‟t  forget  to  cal l .  Cal l  home.  And those 

checks .  Keep those checks coming in .  Thank you very much.  

 [Whereupon,  at  10:35 a.m. ,  the p anel  session concluded.]  
 


