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COMPARISON OP VARIOUS TIME-SAMPLING OBSERVATIONAL PROCEDURES 

UNDER VARYING BEHAVIORAL CONDITIONS 

Mary P a t r i c i a  Brockman, Ph.D.

U n iv e r s i ty  o f  Nebraska,  1984 

A dv ise r :  J .  Michael Leibowitz

B e h a v i o r a l  o b s e r v a t i o n  i s  an i n v a l u a b l e  a s s e s s m e n t  

s t r a t e g y  t h a t  i s  f r e q u e n t l y  employed in  c lass room s and o t h e r  

a p p l i e d  s e t t i n g s .  To i n s u r e  t h a t  d a t a  o b ta in e d  v ia  d i r e c t  

o b s e r v a t i o n  i s  a p p r o p r i a t e  and  u s e f u l ,  v a r i o u s  r e c o rd in g  

m ethods  must  be  c a r e f u l l y  compared and e v a lu a te d  in  terms 

o f  t h e i r  a cc u ra c y .  A g r e a t  body o f  r e s e a r c h  a l r e a d y  e x i s t s  

on i s s u e s  r e l a t e d  t o  th e  r e l i a b i l i t y  o f  b e h a v i o r a l  o b s e r v a t io n  

s t r a t e g i e s ;  however ,  r e s e a r c h e r s  in  t h i s  a re a  have focused  

on a c c u r a c y  a s  an even  more i m p o r t a n t  c o n s i d e r a t i o n  when 

e v a l u a t i n g  o b s e r v a t i o n a l  a ssessm en t  methods.  In  t h i s  s t u d y ,  

s e v e r a l  m e tho d s  o f  o b s e r v i n g  b e h a v i o r  v i a  t i m e - s a m p l i n g  

were compared t o  de te rm ine  t h e i r  r e l a t i v e  accu racy  in  measuring 

b e h a v io r .  These t im e-sam pl ing  p ro ce d u res  in c lu d ed  momentary 

t i m e - s a m p l i n g ,  p a r t i a l - i n t e r v a l  o b s e r v i n g  and r e c o r d i n g ,  

w h o l e - i n t e r v a l  ob se rv in g  and r e c o r d i n g ,  and a newly proposed  

m odif ied  i n t e r v a l  sampling p ro ced u re  (Powell ,  1982) .  Computer 

s i m u l a t i o n s  p r o d u c i n g  p r e c i s e  and v a r y i n g  c o n d i t i o n s  o f  

b e h a v i o r  were g e n e ra te d  to  s e r v e  as  an e x t e n s i v e  d a t a  base  

f o r  t h i s  s t u d y .  The r e s u l t s  o f  t h i s  s tu d y  combined i n f e r e n t i a l  

s t a t i s t i c s  w i t h  a d e s c r i p t i v e  l e v e l  o f  a n a l y s i s  to  compare
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t h e  a c c u r a c y  o f  t h e  d a t a  p r o d u c e d  by each  o f  t h e  f o u r  

o b s e r v a t i o n a l  sys tems.  These a n a ly s e s  and comparisons were 

made bo th  o v e r a l l  and w i th in  t h e  v a ry in g  dimensions of f requency  

and d u r a t i o n .  In  g e n e r a l ,  t h e  m odif ied  i n t e r v a l  p rocedure  

produced th e  most c o n s i s t e n t l y  a c c u r a t e  d a ta  both when e s t im a t i n g  

b e h a v i o r a l  f requency  and d u r a t i o n .
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Chapter  I 

I n t r o d u c t io n

Because o f  t h e  v a r i o u s  purposes  f o r  c onduc t ing  p sy ch o lo g ica l  

e v a l u a t i o n s ,  p r o f e s s i o n a l s  need  to  be a b le  to  e f f e c t i v e l y  

u t i l i z e  bo th  t r a d i t i o n a l  psychom etr ic  methods and b e hav io ra l  

assessment  s t r a t e g i e s .  B a s i c a l l y ,  th e  f u n c t i o n  o f  p sych o lo g ic a l  

e v a l u a t i o n s  i s  t o  m ea su re  d i f f e r e n c e s  between i n d iv i d u a l s  

or between th e  re sp o nses  of  t h e  same i n d i v i d u a l  on d i f f e r e n t  

o c c a s i o n s  ( A n a s t a s i ,  1982, p. 3 ) .  The te c h n iq u e s  produced 

by b e h a v i o r a l  and p s y c h o m e t r i c  e v a l u a t i o n  m e t h o d o l o g ie s  

e n a b l e  p s y c h o l o g i s t s  t o  a d d r e s s  a broad range of concerns 

and recommend u s e f u l  s o l u t i o n s .  To be a b le  t o  s e l e c t  and 

employ a p p r o p r i a t e  a s s e s s m e n t  s t r a t e g i e s ,  an i n d i v i d u a l  

must u nders tand  th e  b a s i c  assum pt ions ,  ad van tag e s ,  and 

l i m i t a t i o n s  o f  b o t h  psychom etr ic  and b e h a v io r a l  e v a lu a t io n  

in s t ru m e n ts  and p ro ce d u res .

T r a d i t i o n a l  e v a l u a t i o n  i n s t r u m e n t s  i n c l u d e  t e s t s  of  

g e n e ra l  i n t e l l i g e n c e  l e v e l ,  s p e c i a l  a p t i t u d e  and achievement  

t e s t s ,  a n d  p e r s o n a l i t y  m e a s u r e s  su c h  a s  e m o t i o n a l  and 

m o t i v a t i o n a l  t r a i t s ,  i n t e r p e r s o n a l  b e h a v i o r ,  and o t h e r  

n o n i n t e l l e c t u a l  c h a r a c t e r i s t i c s .  P s y c h o m e t r i c  t e s t s  a re  

c o n s t r u c t e d  a s  o b j e c t i v e  and s t a n d a r d i z e d  m e a s u re s  o f  a 

sample of  behav io r  f o r  th e  purposes  of  d i a g n o s i s  and p r e d i c t i o n .

The d i a g n o s t i c  and p r e d i c t i v e  v a lu e  of th e  i n s t r u m e n t  depends
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2
on " th e  degree  t o  which i t  s e rv e s  as an i n d i c a t o r  of  a r e l a t i v e l y  

b r o a d  and s i g n i f i c a n t  a r e a  o f  b e h av io r"  ( A n a s t a s t i ,  1968, 

p . 22 ) .  The t e s t  i tem s s e l e c t e d  f o r  psychom etr ic  in s t rum en ts  

may n o t  even  r e s e m b l e  t h e  b e h a v i o r  t h e  t e s t  i s  d e s i g n e d  

t o  p r e d i c t ,  bu t  a r e  u t i l i z e d  as  long as t h e r e  i s  a demonstra ted  

e m p i r i c a l  c o r r e s p o n d e n c e  b e tw e e n  t h e  two.  The p r o p e r  

a d m i n i s t r a t i o n  and i n t e r p r e t a t i o n  of th e s e  in s t r u m e n t s  g e n e r a l ly  

r e q u i r e  h i g h l y  t r a i n e d  e x a m in e r s  who u s u a l l y  perform a l l  

a s p e c t s  o f  t h e  t e s t i n g  th em se lves .  T e s t in g  c o n d i t i o n s  a re  

s t a n d a r d iz e d  to  ensu re  u n i fo rm i ty  in  a d m in i s t e r in g  and sc o r in g  

t h e  i n s t r u m e n t .  An i n d i v i d u a l ' s  s c o r e  on a s t a n d a r d i z e d  

p s y c h o m e t r i c  t e s t  i s  o n ly  m e a n in g f u l  when i n t e r p r e t e d  in  

te rm s of  th e  performance of  t h e  r e p r e s e n t a t i v e  sample u t i l i z e d  

in  t h e  development of  th e  in s t ru m e n t .

Because of  t h e  need f o r  o b j e c t i v i t y  and b i a s - f r e e  procedures  

i n  p s y c h o l o g i c a l  a s s e s s m e n t ,  p s y c h o l o g i s t s  and  o t h e r  

p r o f e s s i o n a l s  have expanded th e  base  of e v a l u a t i o n  methodologies  

t o  i n c l u d e  b e h a v i o r a l  assessm ent  s t r a t e g i e s .  S tan d ard ized  

t e s t s  m easu re  an i n d i v i d u a l ' s  s k i l l s  and a b i l i t i e s  under 

c o n d i t i o n s  t h a t  so m e t im es  b e a r  l i t t l e  r e l e v a n c e  to  tho se  

o f  e v e r y d a y  l i f e .  T r a d i t i o n a l  a s s e s s m e n t  q u e s t i o n n a i r e s  

m e a s u r e  wha t  p e o p l e  r e p o r t  t h e y  do o r  b e l i e v e ,  b u t  n o t  

n e c e s s a r i l y  t h e i r  a c t u a l  b e h a v io r .  S tan d a rd ize d  t e s t s  and /o r  

q u e s t i o n n a i r e s  a r e  sometimes inad eq ua te  f o r  answering  q u e s t io n s  

about  how peop le  behave i n  u n r e s t r i c t e d  everyday s i t u a t i o n s ,  

f o r  d e t e r m i n i n g  w h e t h e r  t h e y  a c t u a l l y  u s e  t h e i r  s k i l l s ,
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3
and f o r  measuring  how th e s e  s k i l l s  a r e  used as  th e  i n d i v i d u a l  

proceeds th rough  a t y p i c a l  day.

B e h a v i o r a l  assessm ent  s t r a t e g i e s  can broaden th e  scope 

of  e v a l u a t i o n  and a r e  an a p p r o p r i a t e  cho ice  when g a th e r in g  

d a t a  p e r t i n e n t  t o  su c h  i s s u e s .  Th is  i s  p a r t i c u l a r l y  t r u e  

when i t  i n v o l v e s  d i r e c t  o b s e r v a t i o n  and r e c o r d i n g  o f  an 

i n d i v i d u a l ' s  b e h a v i o r  i n  t h e  s e t t i n g  w here  t h e  r e f e r r a l  

problem has been n o ted .  N a t u r a l i s t i c  o b s e r v a t i o n s  a re  co n s id e re d  

n o t  o n ly  a s  a s u p p l e m e n t a l  source  o f  i n fo rm a t io n ,  bu t  a re  

o f t e n  a p r e f e r r e d  a l t e r n a t i v e  in  th e  e v a l u a t i o n  of i n d i v i d u a l  

c h i l d r e n  and g r o u p s  o f  c h i l d r e n  (Wasik & Loven,  1 9 8 0 ) .  

T h i s  d a t a  c a n  a l s o  p r o v i d e  v a l i d i t y  f o r  s u b s t a n t i a t i n g  

c o n c lu s io n s  drawn from s t a n d a r d i z e d  a ssessm en t  d a t a  (S a c k e t t ,  

1978c) .

D i r e c t  o b s e r v a t i o n  i s  an a p p ea l in g  e v a l u a t i o n  s t r a t e g y  

f o r  a number o f  r e a s o n s ,  bu t  p r i m a r i l y  because  of  t h e  v a l i d  

and c o m p e l l i n g  n a t u r e  o f  t h e  d a t a  c o l l e c t e d .  Sys tem at ic  

o b s e r v a t i o n a l  methods a r e  o f t e n  p r e f e r r e d  because  they  h e lp  

p r o f e s s i o n a l s  m ee t  t h e  c u r r e n t  demands f o r  b o th  p rogram  

a c c o u n t a b i l i t y  and a p p r o p r i a t e  p lann ing  f o r  i n d i v i d u a l  c h i l d r e n .  

These methods a l s o  p ro v id e  a b a s i s  f o r  t h e  on-going  e v a l u a t i o n  

of  c h i l d  performance over  t ime,  which can i n c r e a s e  the  l i k e l i h o o d  

t h a n  an e f f e c t i v e  i n t e r v e n t i o n  program w i l l  be developed .  

Such d a ta  p e rm i t  d i r e c t  assessm ent  of  b e h av io r  in  th e  environment 

where i t  oc cu rs  and can o b j e c t i v e l y  p ro v id e  o th e r  im p o r tan t  

in fo rm a t io n  such as  t e a c h e r - c h i l d  i n t e r a c t i o n ,  o n - t a s k  b e h a v io r ,
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s o c i a l - i n t e r a c t i o n  s k i l l s ,  and peer  comparisons.

D i r e c t  o b s e r v a t io n  i s  t h e  ha l lm ark  of  b e h a v io ra l  a ssessm ent  

(Nelson & Hayes, 1981).  Data can be c o l l e c t e d  using  s imple  

p a p e r - a n d - p e n c i l  methods o r  more s o p h i s t i c a t e d  au tom ated  

measurement t e c h n iq u e s .  Mechanical or  computerized equipment 

o f f e r  a p o t e n t i a l l y  u s e f u l  and s o p h i s t i c a t e d  t e c h n o l o g y  

t o  th e  b e h a v io r a l  o b se rv a t io n  a r e a .  However, th e  hardware 

and s o f t w a r e  f o r  o b s e r v i n g  and a n a l y z i n g  t h e  b e h a v io r ( s )  

o f  i n t e r e s t  som e t im es  do n o t  e x i s t  o r ,  i f  a v a i l a b l e ,  a re  

so  complex  o r  e x p e n s iv e  t h a t  u s ing  s imple  p a p e r - a n d - p e n c i l  

methods i s  more p r a c t i c a l  and economical .  Although computers 

a r e  becoming more a c c e s s i b l e  f o r  use as  o b s e r v a t io n a l  t o o l s  

i n  a p p l i e d  s e t t i n g s ,  the  expense  of  pu rch a s in g ,  programming, 

and m a in ta in in g  t h i s  equipment i s  g e n e r a l l y  beyond th e  r e s o u r c e s  

o f  school  d i s t r i c t s  or o t h e r s  conduc t ing  b e h a v io ra l  assessm ent  

and t r e a t m e n t  programs (A. C. Repp, p e r s o n a l  communication,  

August 28, 1984).

C o n d u c t in g  o b s e r v a t i o n a l  a sse ssm en ts  can be a t im e-  

co n su m in g ,  c o m p l i c a t e d ,  and ex pens ive  t a s k .  However, when 

t h e  p u r p o s e  o f  t h e  a s s e s s m e n t  r e q u i r e s  complex b e h a v i o r  

t o  be  s t u d i e d  under  the  f r e e  response  s i t u a t i o n s  o c c u r r in g  

i n  t h e  everyday environment o f  the  s u b j e c t ( s ) , d i r e c t  o b s e r v a t i o n  

may be t h e  on ly  method a v a i l a b l e  f o r  s y s t e m a t i c ,  q u a n t i t a t i v e  

e v a l u a t i o n .  Some p s y c h o l o g i s t s  b y p a s s  q u a n t i f i c a t i o n  and 

d e r i v e  c o n c l u s i o n s  d i r e c t l y  from p e r s o n a l  o b s e r v a t io n s  and 

i n f o r m a l  n o t e s .  While judgment and i n t u i t i o n  c l e a r l y  p lay
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5
a r o l e  i n  d e c i d i n g  which  among t h e  many b e h a v io r s  should 

be measured,  c e r t a i n  v e r i f i a b l e  f a c t s  about th e  b e h av io r ( s )  

w i l l  be de termined only when a c c u ra te  and r e l i a b l e  q u a n t i t a t i v e  

measurement has been made. B ehav io ra l  a s s e s s o r s  a re  concerned 

w i th  d e te rm in in g  th e  fo l low ing  f a c t s :  a) whether a behavior

o c cu rs ;  b) whether  i t  o ccu rs  r e p e a t e d ly ;  c) whether  i t  occurs

i n  more t h a n  one s e t t i n g ;  d) w h e th e r  i t  c an  be measured

i n  more t h a n  one way; and e) whether  i t  i s  s y s t e m a t i c a l l y

r e l a t e d  t o  t h e  o c c u r r e n c e  o f  o th e r  b e h a v io r ( s )  or e v en ts .

A b e h a v i o r a l  a s s e s s m e n t  d e v i c e  may be te rm ed  adequate  to 

t h e  e x t e n t  t h a t  i t  h a s  been  p r e v i o u s l y  shown t o  r e f l e c t  

th e s e  f i v e  im p o r tan t  c h a r a c t e r i s t i c s  (Cone, 1981).

D e s c r ip t i o n  o f  C urren t  Behav io ra l  O b s e r v a t i o n P r a c t i c e s

Continuous Recording 

When o b s e r v i n g  i n  e n v i r o n m e n t s  s u c h  a s  s c h o o l s ,  

p s y c h o l o g i s t s  f r e q u e n t l y  make a running s e q u e n t i a l  reco rd ing  

of  on-going b eh av io r  dur ing  a classroom v i s i t .  This  con tinuous  

rec o rd in g  method in v o lv e s  n o t in g  each o c cu r ren ce  and d u r a t io n  

o f  t h e  b e h a v i o r ( s )  t h r o u g h o u t  t h e  o b s e r v a t i o n  s e s s i o n .  

However, r ec o rd in g  behav io r  in  t h i s  f a s h io n  f o r  long  p e r io d s  

o f  t im e  can  p r o d u c e  c o p io u s  b e h a v i o r a l  r e c o r d s  t h a t  a r e  

b o t h  u n w ie ld y  t o  o r g a n i z e  and d i f f i c u l t  t o  a n a ly z e .  The 

a c c u ra c y  of  t h i s  c o l l e c t e d  in fo rm a t io n  i s  a l s o  q u e s t io n a b le  

when t h e  o b s e r v a t i o n a l  p e r i o d  i s  l e n g t h y  o r  when s e v e r a l  

b e h a v i o r s  o c c u r  f r e q u e n t l y  o r  s im u l ta n e o u s ly .  I t  i s  with  

c o n t i n u o u s  r e c o r d i n g  t h a t  c o m p u t e r i z e d  m ethods  o f f e r  the
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most a s s i s t a n c e .

Discont inuous Recording 

A l t e r n a t i v e  o b se rv a t io n  and rec o rd in g  systems a v a i l a b l e  

t o  p s y c h o l o g i s t s  i n c l u d e  v a r i o u s  f r e q u e n c y ,  i n t e r v a l  and 

t i m e - s a m p l i n g  m e tho d s ,  such  a s  momentary t i m e - s a m p l i n g ,  

p a r t i a l  i n t e r v a l ,  and whole i n t e r v a l  systems.  These methods 

a r e  a l l  w i d e ly  a c c e p t e d  s y s t e m a t i c  p rocedures  o f t e n  c i t e d  

i n  t h e  b e h a v i o r a l  l i t e r a t u r e .  K e l ly  (1977) surveyed  the  

J o u r n a l  of  Applied Behavior A n a ly s i s  and found t h a t  a u th o r s  

u se d  one o f  t h e  above form s o f  d i s c o n t i n u o u s  t i m e - b a s e d  

o b s e r v a t i o n  and reco rd ing  p rocedures  in  41% of th e  s t u d i e s  

p u b l i s h e d  t h e r e .

Momentary Time Sampling (MTS). This method a l s o  known 

a s  t h e  i n s t a n t a n e o u s  probe t e c h n iq u e ,  r e q u i r e s  an obse rv e r  

t o  n o t e  w h e th e r  o r  n o t  a s p e c i f i c  r e s p o n s e  i s  o c c u r r i n g  

a t  t h e  end of  each o b s e r v a t io n a l  i n t e r v a l  (H a l l ,  1971; Kazdin, 

1975) . R e p e a te d  o c c u r r e n c e s  o f  t h e  b e h a v i o r  w i t h in  each 

i n t e r v a l  a r e  n o t  recorded by th e  o b s e rv e r .  Momentary t im e-  

s a m p l in g  was used  in  21% of t h e  s t u d i e s  reviewed by Kel ly  

(1977) .  The sum of  MTS i n t e r v a l s  sco red  dur ing  an o b s e r v a t io n  

d i v i d e d  by t h e  t o t a l  number o f  i n t e r v a l s  i n  t h e  s e s s i o n  

y i e l d s  an e s t i m a t e  o f  t h e  p e r c e n t a g e  o f  s e s s io n  t ime th e  

s u b j e c t  engaged in  the  b eh av io r .

I n t e r v a l  Time Sampling.

P a r t i a l  and whole i n t e r v a l  p ro ced u res  a re  a l s o  commonly 

used in  t h e  a p p l i e d  l i t e r a t u r e .
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