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Studying	  individuals	  in	  their	  natural	  
environment	  is	  important	  and	  needed	  
•  This	  strategy	  has	  proven	  

successful	  (inducKve	  and	  
Skinnerian	  tradi+on…)	  

•  Some	  populaKons	  are	  difficult	  to	  
reach	  (rare	  disorders	  or	  
problems)	  

•  Basic	  science	  doesn’t	  always	  
translate	  into	  real	  world	  se_ngs	  

•  Group	  studies	  are	  costly,	  tedious,	  
take	  a	  long	  Kme	  

•  CENT	  guidelines	  for	  N=1	  trials	  
(equivalent	  to	  CONSORT)	  



Mobile	  technologies:	  a	  “dream	  come	  
true”	  for	  behavioral	  scienKsts	  

•  Access	  to	  individual’s	  
environment	  was	  not	  feasible	  

•  Clinical	  behavioral	  scienKsts	  
resigned	  to	  retrospec+ve	  self-‐
reports	  and	  psychometric	  
theory	  

•  Had	  we	  had	  smartphones	  50	  
years	  ago,	  the	  history	  of	  
psychology	  would	  have	  been	  
wriden	  differently	  

•  IniKal	  excitement	  is	  already	  
translaKng	  into	  real	  change	  in	  
how	  we	  approach	  research	  
design,	  and	  measure	  outcomes	  
and	  processes	  



TheoreKcal	  advantages	  
Smartphones	  are	  already	  
present	  in	  the	  culture.	  	  
Therefore	  these	  tools	  can	  be	  
used	  to	  test	  RFT	  hypothesis:	  
•  Rela%onal	  cues	  can	  be	  
deliberately	  manipulated	  
in	  natural	  contexts	  

•  Or	  used	  to	  enhance	  
exis%ng	  contexts	  (i.e.,	  
therapy	  session,	  
classroom	  content)	  

	  



Methodological	  advantages	  
Contextual	  behavioral	  precision:	  the	  
effect	  of	  intervenKons	  can	  be	  gathered	  
together	  with	  their	  antecedents	  and	  
consequences	  

Scope:	  the	  effect	  of	  intervenKons	  can	  
be	  measured	  across	  behavioral	  
repertoires	  

Depth:	  the	  effect	  of	  intervenKons	  can	  
be	  measured	  across	  different	  levels	  of	  
analysis	  (i.e.,	  social,	  physiological)	  



AnalyKc	  advantages:	  
Three	  enhancements	  

1.  Ecological	  momentary	  
assessments	  turned	  into	  
ecological	  momentary	  
experiments	  

2.  Visual	  inspecKon	  gains	  
“resoluKon:”	  more	  
measurements	  per	  phase	  
(“pixels	  x	  area”)	  

3.  RandomizaKon	  tests	  
dramaKcally	  gain	  
sta%s%cal	  power	  



RandomizaKon	  tests:	  
A	  new(old)	  way	  of	  extrapola<ng	  internal	  validity	  
•  Group	  designs	  and	  classic	  inferen+al	  sta+s+cs	  were	  

developed	  by	  Fisher	  as	  a	  “shortcut”	  to	  avoid	  tedious	  manual	  
calculaKons	  and	  as	  a	  way	  to	  “approach”	  external	  validity	  

•  However	  group	  designs	  are	  rarely	  “properly”	  done:	  
–  Par%cipants	  are	  almost	  never	  randomly	  selected	  from	  a	  popula%on	  
–  “Normal”	  distribuKons	  are	  someKmes	  quite	  not	  normal	  

•  In	  the	  end,	  replica%on	  (and	  inducKon)	  ends	  up	  being	  the	  way	  
to	  infer	  external	  validity	  

•  Further,	  group	  designs	  are	  so	  common	  that	  when	  we	  
researchers	  hear	  “randomizaKon”	  we	  tend	  to	  automaKcally	  
think	  “individuals	  assigned	  to	  groups.”	  But	  group	  
randomiza<on	  is	  just	  a	  type	  of	  randomizaKon	  



Examples	  of	  Single	  Case	  Experimental	  
Designs	  using	  randomiza%on	  tests	  as	  
we	  increase	  measurement	  frequency	  

•  AB	  Phase	  design	  with	  8	  
measurements	  (at	  least	  2	  per	  
phase)	  

•  5	  possible	  permuta+ons	  
•  Low	  power:	  p	  =	  1/5	  =	  0.20	  

•  AB	  Phase	  design	  with	  30	  
measurements	  (least	  2	  per	  phase)	  

•  27	  possible	  permuta+ons	  
•  High	  power:	  p	  =	  1/27	  =	  0.037	  

We	  can	  add	  design	  complexity	  and	  come	  up	  even	  more	  robust	  designs:	  
•  Completely	  randomized	  design	  with	  30	  measurements	  
•  155	  MILLION	  permutaKons	  
•  High	  power:	  p	  =	  1/155117520	  =	  6.446725e-‐09	  
	  
In	  other	  words,	  randomiza%on	  allow	  us	  to	  separate	  treatment	  effects	  from	  pure	  chance	  



Example:	  Eyes	  Free	  Yoga	  Study	  
Rector,	  K.,	  Kientz,	  J.,	  …,Vilardaga,	  R.	  (in	  prep)	  

•  Challenge:	  blind	  individuals	  are	  
difficult	  to	  recruit:	  Group	  design…,	  
not	  a	  great	  idea…	  

•  Solu%on:	  sequenKal	  single	  case	  
experimental	  design	  
–  fast	  and	  simple	  to	  run	  
–  agile	  and	  adaptable	  
–  perfectly	  suited	  for	  mulKple	  design	  

iteraKons	  
•  Frequent	  automated	  measurements	  

will	  allow	  an	  ABAB	  design	  of	  4	  weeks	  
(with	  at	  least	  4	  measurements	  per	  
phase)	  with	  a	  sta+s+cal	  power	  of:	  
–  455	  permuta+ons	  
–  Minimum	  possible	  p	  value	  of	  0.0022	  



Physical	  Health	  DetecKve	  (PHD)	  
Kientz,	  J.,	  Cook,	  J.,	  …,	  Vilardaga,	  R.	  (in	  prep)	  

•  Challenge:	  helping	  individuals	  with	  
irritable	  bowel	  syndrome	  idenKfy	  
food	  that	  exacerbates	  their	  
symptoms.	  	  

•  Solu%on:	  sequenKal	  SCD	  experiments	  
(“self-‐experiments”)	  

•  Measurement	  frequency	  and	  minimal	  
carry	  over	  effects	  allow	  for	  a	  completely	  
randomized	  SCD	  (or	  alternaKng	  
treatments	  design)	  with	  a	  maximum	  of	  4	  
consecuKve	  measurements	  per	  phase	  
with	  a	  staKsKcal	  power	  of:	  
–  2940	  permuta+ons	  
–  Minimum	  possible	  p	  value	  of	  3.4014	  ×	  10-‐4	  

•  “Personalized	  behavioral	  health”	  
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Summary	  and	  conclusions	  
RCTs	  can	  become	  giants	  with	  feet	  of	  clay.	  They	  are	  
very	  valuable,	  but	  we	  need	  to	  find	  ways	  to	  harness	  
RCTs	  with	  solid	  feet	  

We	  need	  to	  use	  agile	  and	  ecologically	  valid	  methods	  
CBS	  needs	  to	  expand	  the	  diversity	  of	  methods	  to	  use	  

Arguing	  that	  our	  studies	  are	  grounded	  on	  basic	  
behavioral	  research	  is	  not	  enough	  
Robust	  principles	  of	  change	  do	  not	  always	  translate	  
into	  effecKve	  real	  world	  intervenKons	  

The	  synergy	  between	  single	  case	  designs,	  mobile	  
technology	  and	  randomiza%on	  tests	  holds	  great	  promise	  
for	  contextual	  behavioral	  scien%sts	  
	  


