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INTRODUCTION

The c o l l e c t i o n  o f  d a ta  in  q u a s i - n a t u r a l  and n a tu r a l  s e t t i n g s  

h a s  become an  i n t e g r a l  p a r t  o f  m ost a p p l ie d  s tu d ie s  in  b e h a v io r  

a n a l y s i s .  Due t o  th e  n a tu re  and p u rp o se  o f  th e s e  s tu d ie s —m o d if i­

c a t io n  o f  complex human b eh av io r  in  th e  n a t u r a l  env ironm en t—i t  has 

o f te n  been d i f f i c u l t ,  i f  n o t im p o ss ib le ,  t o  m a in ta in  e x p e rim e n ta l 

c o n t r o l  o f  th e  d eg ree  found in  th e  la b o r a to r y  (B aer, W olf, and 

R is le y ,  1 9 63 ). Because o f  th e  i n t e r e s t  in  s o c i a l l y  s ig n i f i c a n t  

r e s p o n s e s ,  r e c o rd in g  o f  b eh av io r i s  n o t t y p i c a l l y  ach iev ed  by e l e c ­

tro m e c h a n ic a l r e l a y  c i r c u i t s  and th e  l i k e ,  b u t  r a th e r  by human ob­

s e rv e r s  u s in g  a  v e rb a l  (as opposed to  e le c tro m e c h a n ic a l)  d e f i n i t i o n  

o f  th e  b e h a v io r .

One o f  th e  m ost p o p u la r o b s e r v a t io n a l  re c o rd in g  m ethods i s  in ­

t e r v a l  r e c o rd in g .  A rev iew  o f  th e  a r t i c l e s  p e r ta in in g  to  c lassro o m  

s e t t i n g s  p u b lis h e d  in  th e  J o u rn a l  o f  A p p lie d  B ehav io r A n a ly s is  

(Volumes I  th ro u g h  V) shows t h a t  i n t e r v a l  re c o rd in g  has been  u sed  in  

a p p ro x im a te ly  kofc o f  th e s e  s tu d ie s .

The t y p i c a l  p ro ced u re  when u s in g  any  o b s e rv a t io n a l  re c o rd in g  

m ethod is  t o  f i r s t  d e f in e  th e  b e h a v io r  t o  be re c o rd e d  in  te rm s o f  

o b se rv a b le  e v e n ts ,  th e n  t r a i n  o b s e rv e rs  in  th e  u se  o f  th e  d e f i n i t i o n  

and  th e  r e c o rd in g  te c h n iq u e , and f i n a l l y  r e c o rd  d a ta  on th e  b e h a v io r  

o f  i n t e r e s t .  W ith i n t e r v a l  r e c o rd in g  th e  o b se rv e rs  commonly u se  a  

re c o rd in g  s h e e t  s im i la r  to  th e  one i l l u s t r a t e d  in  F ig u re  1 . The 

d a ta  s h e e t  i s  m arked o f f  in  sm a ll s q u a re s  r e p re s e n t in g  tim e  i n t e r -

1
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v a ls  o f  e q u a l s i z e ,  o f te n  10 seconds (se e  B ijo u , P e te r s o n ,  and 

A u lt ,  1969). The o b s e rv e r  th e n  re c o rd s  th e  o c c u rre n c e  o r non­

o ccu rren c e  o f  th e  b e h a v io r  f o r  each  su c c e s s iv e  i n t e r v a l  o f  th e  

s e s s io n  u s in g  any c o n v e n ie n t symbol to  r e p r e s e n t  th e  o c c u rre n c e  o f  

th e  b e h a v io r . A s to p  w atch  is  t y p i c a l l y  used  t o  d e te rm in e  th e  

p a s s in g  o f  i n t e r v a l s  b u t a u d ib le - s ig n a l  g e n e ra t in g  d e v ic e s  have 

a l s o  been u sed  (W orthy, 1963). U su a lly  th e  b e h a v io r  i s  re c o rd e d  as 

o c c u rr in g  i f  i t  i s  ta k in g  p la c e  d u rin g  any p o r t io n  o f  th e  i n t e r v a l ,  

no m a tte r  how s m a ll t h a t  p o r t io n .

3 i jo u ,  P e te r s o n ,  H a r r i s ,  A lle n , and Jo h n s to n  ( 1969) and M attos 

(1971) have p o in te d  o u t c e r t a i n  p re c a u tio n s  re g a rd in g  i n t e r v a l  r e ­

c o rd in g , and Hawkins and D otson (1972) have d em o n s tra te d  t h a t  th e re  

a re  s e r io u s  sh o rtco m in g s  in  th e  m ost p o p u la r  m ethod o f  c a l c u la t in g  

in te r - o b s e r v e r  ag reem en t ( r e l i a b i l i t y )  s c o re s  from i n t e r v a l  d a ta .  

However, i t  a p p e a rs  t h a t  b e h a v io r  a n a ly s ts  have n o t s y s te m a t ic a l ly  

exam ined th e  e f f e c t s  o f  u s in g  th e  i n t e r v a l  r e c o rd in g  method on th e  

v a l i d i t y  o f  th e  d a ta  o b ta in e d .

In  a  s e n s e , t h e r e  a r e  two k inds  o f  v a l i d i t y  r e q u i r in g  exam ina­

t i o n  when i n t e r v a l  r e c o rd in g  i s  u sed  f o r  d a ta  c o l l e c t i o n .  F i r s t  

i s  th e  q u e s tio n  a s  t o  w h e th e r th e  a b s o lu te  l e v e l  o f  a  b e h a v io r  is  

r e p re s e n te d  a c c u r a te ly  by t h i s  m ethod. F o r exam ple , when one uses 

th e  freq u en cy  o f  a  re sp o n se  a s  th e  c r i t e r i o n  f o r  a s s e s s in g  v a l i d i t y ,  

i n t e r v a l  r e c o rd in g  i s  v e ry  l i k e l y  to  be a t  l e a s t  somewhat in v a l id ,  

in  th e  a b s o lu te  s e n s e ,  b eca u se  e i th ; j . ' o f  two e r r o r s  can  occur* 

th e r e  may be two o r  more o c c u rre n c e s  o f  th e  re sp o n se  w ith in  a  s in g le
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Figure 1

A sam ple s e c t io n  o f  a  d a ta  s h e e t  u sed  w ith  
i n t e r v a l  r e c o rd in g .  Each column o f  3 c e l l s  
r e p r e s e n ts  one 10-seco n d  i n t e r v a l .  The 
l e t t e r s  in  each  row in d ic a te  t h a t  th e  p a r ­
t i c u l a r  re sp o n se  was o c c u rr in g  d u r in g  some 
p o r t io n  o f  t h a t  i n t e r v a l .
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5

i n t e r v a l ,  and th e  re c o rd e d  d a ta  w i l l  show on ly  one e v e n t;  o r  a  

s in g le  re sp o n se  may endu re  f o r  so  lo n g  a  d u ra tio n  a s  to  co v er 

s e v e r a l  i n t e r v a l s ,  and th e  d a ta  w i l l  show s e v e ra l  e v e n ts  where 

th e r e  was o n ly  o ne . But w here such  a b s o lu t e - le v e l  i n v a l i d i t y  i s  

p r e s e n t  th e r e  may a l s o  be s e r io u s  t h r e a t s  to  a n o th e r ,  p e rh ap s  more 

im p o rta n t ty p e  o f  v a l i d i t y ;  t h a t  w hich i s  r e f e r r e d  to b y  Cam pbell 

and  S ta n le y  ( l 966) a s  th e  i n t e r n a l  v a l i d i t y  o f  th e  e x p e r im e n ta l 

e f f e c t .  In  exam ining i n t e r n a l  v a l i d i t y  one i s  r a i s i n g  th e  q u e s tio n  

w hether th e  in d ep en d en t v a r ia b le s  em ployed t r u l y  had th e  e f f e c t  

r e p re s e n te d  by th e  d a ta .  O r, a s  C am pbell and S ta n le y  p u t i t ,  "D id 

in  f a c t  th e  e x p e r im e n ta l t r e a tm e n ts  make a  d i f f e r e n c e  in  t h i s  

s p e c i f i c  e x p e r im e n ta l in s ta n c e  (p . 5 )? ” O b v icu s ly , i f  we can n o t 

b e l ie v e  t h a t  th e  e f f e c t s  we see  in  o u r d a ta  a r e  r e a l ,  s c i e n t i f i c  

e x p e r im e n ta tio n  i s ,  a t  b e s t ,  w a s te d . To th e  e x te n t  t h a t  th e  e f f e c t s  

a re  m is re p re s e n te d  in  m ag n itu d e , and  p a r t i c u l a r l y ,  w here th e y  a re  

e x a g g e ra te d , o u r en th u siasm  ab o u t o u r  r e s u l t s  m ust a t  l e a s t  be 

c a u t io u s .

C am pbell and S ta n le y  (1966) in d ic a te  s e v e ra l  v a r ia b le s  w hich 

cou ld  i n t e r a c t  w ith  th e  dependen t v a r ia b le  so a s  t o  th r e a t e n  i n t e r ­

n a l  v a l i d i t y .  One o f  th e s e  i s  r e f e r r e d  to  a s  " in s tru m e n ta t io n "  

and in c lu d e s  such  phenomena a s  changes in  th e  m ethod o f  m easu rin g  

th e  dependen t v a r ia b le  d u r in g  th e  e x p e rim e n t, changes in  th e  c a l i ­

b r a t i o n  o f  th e  m easu rin g  in s tru m e n t,  and  changes in  th e  o b se rv e rs*  

r e c o rd in g  o f  th e  b e h a v io r .  I f  i n t e r v a l  re c o rd in g  does a f f e c t  th e  

i n t e r n a l  v a l i d i t y  o f  r e s u l t s ,  i t  w ould a p p e a r t o  be  a  problem  o f
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"instrumentation."
The purpose of the present analysis is to assess the threat to 

both of the above kinds of validity accruing from the fact that an 
experimenter elects to employ interval recording. At least four 
variables (which are not mutually exclusive) can be identified that 
are always present in experimentation and which could affect the 
accuracy of the data recorded by the interval method. The first 
two of these variables are the rate and the duration of the behav­
ior. Examples of possible validity problems associated with high 
frequency or long duration responses were given above. Although 
frequency and/or duration are the primary data for most experimental 
studies, their relationship to the accuracy of the data recorded by 
the interval method has received little attention, with the excep­
tion that Mattos (1971) has stated that interval recording is 
generally inappropriate for behaviors with very high or very low 
rates.

The third variable which might affect the accuracy of inter­
val-recorded data is the size of the interval used to record the 
behavior in question. The effect of the size of the interval on 
the accuracy of interval recording was raised as early as 1939 

(Arrington, 1939)* Using the interval method (then called time 
sampling) with 5-second intervals, Arrington collected data on the 
"speech episodes" of kindergarten girls. She ranked the girls as 
to the total frequency of speech episodes and then retabulated the 
data as though they had been recorded with 10-, 15-, 30-, and
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60-second intervals. Her results showed that for the subjects
with the highest ranks (4.25 speech episodes/minute) and the lowest
(0.46 speech episodes/minute) there was little change in rank order
with change to different size intervals. However, the subjects
ranking around the median showed considerable change of rank with
changes in the length of the recording interval. Her conclusion
regarding intervals above 15 seconds in size was that:

As the size of the interval increases further . . . the 
measures of total frequency become less discriminative 
and the ranks deviate more widely from the original 
five second ranking (p. 171)*

However, it should be noted that her results could have been ob­
tained by a simple mathematical analysis, without measuring real 
behavior, and that this approach would permit a complete parametric 
study of the relationship between interval size and the validity of 
the data at any selected response rate.

Bijou et al. (1969) also recognized the effect of interval 
size on the data obtained. They recommended the use of small in­
tervals when recording a high rate behavior. Also, Mattos (1971) 
recommended that the length of the interval should be short enough 
to prevent multiple, unrecorded occurrences of the behavior within 

an interval.
The fourth variable which could affect the accuracy of interval 

recording is the temporal patterning of the behavior, which can be 
expressed in terms of the magnitude and variability of inter­
response times (IRT). This variable appears to have been completely 
neglected in the literature, although Mattos (1971) does allude to
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sane  in t e r a c t io n  betw een IRT and  i n t e r v a l  s i z e .

The p r e s e n t  r e s e a r c h ,  th e n ,  was an  i n v e s t i g a t io n  o f  th e  e f f e c t  

o f  fo u r  v a r i a b l e s —r a t e ,  d u r a t io n ,  s i z e  o f  th e  re c o rd in g  i n t e r v a l ,  

and  IRT—on th e  a c c u ra c y  o f  d a ta  c o l l e c t e d  by th e  i n t e r v a l  m ethod. 

The re s e a rc h  em ployed a  m a th e m a tic a l a n a ly s i s  and  was o r ie n te d  

to w ard  a s s e s s in g  t h r e a t s  to  th e  i n t e r n a l  v a l i d i t y  o f  e x p e r im e n ta l 

d a ta .
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AN ANALYSIS OF THE INTERNAL VALIDITY OF DATA 
OBTAINED BY THE INTERVAL RECORDING METHOD

In  any s c i e n t i f i c  s tu d y  o f  a  n a t u r a l  phenomenon, th e  i n v e s t i ­

g a to r  a t te m p ts  to  i s o l a t e  th e  e f f e c t s  o f  v a r io u s  in d ep en d en t v a r i ­

a b le s  and to  a s s e s s  th e  r e l a t i o n s h i p s  w hich e x i s t  betw een th e  i n ­

dependen t and dependent v a r i a b l e s .  In  th e  p re s e n t  a n a ly s i s  th e  i n ­

dependen t v a r ia b le s  a re  th r e e  re sp o n se  d im en sio n s—r a t e ,  d u r a t io n ,  

and IRT—and one m easurem ent d im en sio n —th e  s iz e  o f  th e  r e c o rd in g  

i n t e r v a l .  The dependen t v a r ia b le  was th e  acc u racy  o f  th e  d a ta  ob­

ta in e d  by i n t e r v a l  r e c o rd in g .  A ccuracy  was d e f in e d  a s  th e  d eg ree  

t o  w hich o b ta in e d  r e s u l t s  m atched  th o s e  t h a t  would have been  ob­

ta in e d  by a  f re q u e n c y  a n d /o r  d u ra t io n  m easurem ent o f  th e  same 

b e h a v io r .

Due to  th e  n a tu re  o f  th e  in d ep en d en t v a r ia b le s ,  a t te m p ts  to  

f u l l y  a s s e s s  t h e i r  e f f e c t s  on th e  v a l i d i t y  o f  th e  re c o rd e d  d a ta  

w ould n o t be f e a s ib l e  in  th e  n a t u r a l  env ironm en t. F o r exam ple, i f  

one were c o l l e c t in g  d a ta  on th e  b e h a v io rs  o f  a  c h i ld  in  a  c la ss ro o m  

i t  w ould be d i f f i c u l t ,  i f  n o t im p o s s ib le ,  to  m a n ip u la te  th e  f re q u e n  

cy , d u r a t io n ,  and IRTs o f  th e  b e h a v io r .  In  a d d i t io n ,  any s tu d y  

co n d u cted  in  such  a  s e t t i n g  w ould r e q u i r e  o b se rv e rs  t o  r e c o rd  th e  

d a t a ,  and when o b s e rv e rs  a r e  in v o lv e d , th e r e  i s  u s u a l ly  no t r u e  

m easure o f  th e  b e h a v io r  t o  u se  a s  a  v a l i d i t y  c r i t e r i o n .  One e x ­

p e d ie n t  way o f  e v a lu a t in g  th e  a c c u ra c y  o f  i n t e r v a l  r e c o rd in g  i s  t o  

c a r r y  o u t a  m a th em a tic a l a n a ly s i s  o f  th e  e f f e c t s  o f  th e  in d e p en d en t

9
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v a r ia b le s  on th e  a c c u ra c y  o f  h y p o th e t ic a l  d a ta .  T his p ro ced u re  

a l s o  a llo w s f o r  a  p a ra m e tr ic  a n a ly s i s  t h a t  would be im p ra c t ic a l  in  

a  r e a l  l i f e  s e t t i n g .

Method

The i n i t i a l  s te p  in  th e  a n a ly s is  i s  to  d e r iv e  some sim ple  

p r o b a b i l i t i e s .  To b e g in  th e  d e r iv a t io n ,  i f  a  b eh av io r  has a  d u ra ­

t i o n  o f  5 seconds and o ccu rs  once d u r in g  a  30-m inu te  re c o rd in g  

s e s s io n ,  a c c o rd in g  to  p r o b a b i l i t y  th e o ry ,  i t  i s  e q u a l ly  l i k e l y  

t h a t  th e  b e h a v io r  w i l l  commence a t  any second  o f  th e  10 -second  i n ­

t e r v a l .  I f  i t  commences a t  any tim e betw een th e  i n i t i a t i o n  o f  th e  

i n t e r v a l  (0 seconds) and th e  m id p o in t o f  th e  i n t e r v a l  (5 seconds) 

th e  b e h a v io r  w i l l  be re c o rd e d  a s  o c c u r r in g  in  o n ly  t h a t  i n t e r v a l .  

However, i f  th e  b e h a v io r  commences a f t e r  th e  5 -seco n d  p o in t ,  i t  

w i l l  be re c o rd e d  as  o c c u r r in g  in  2 i n t e r v a l s .  F ig u re  2 i l l u s t r a t e s  

two in s ta n c e s  o f  each  o f  th e s e  e v e n ts ,  w ith  th e  arrow s r e p re s e n t in g  

a  b e h a v io r  w hich i s  5 seconds in  d u r a t io n .  T hus, th e r e  i s  a  p ro b ­

a b i l i t y  o f  0 .50  t h a t  a  5 -seco n d  b e h a v io r  w i l l  occu r a t  such  a  p o in t  

in  tim e  t h a t  i t  w i l l  be re c o rd e d  in  one i n t e r v a l  and a  p r o b a b i l i t y  

o f  0 .50  t h a t  i t  w i l l  o ccu r so  a s  t o  be re c o rd e d  in  two i n t e r v a l s .

L ik ew ise , i f  a  b e h a v io r  has a  d u ra t io n  o f  2 seconds and o ccu rs  

once d u rin g  a  30-m inu te  re c o rd in g  s e s s io n ,  th e  p r o b a b i l i t y  t h a t  i t  

w i l l  be re c o rd e d  in  o n ly  one i n t e r v a l  ap p ro ach es  0 .S 0  and th e  p ro b ­

a b i l i t y  t h a t  i t  w i l l  be re c o rd e d  a s  o c c u r r in g  in  2 in t e r v a ls  

app roaches 0 .2 0 . A b e h a v io r  w ith  a  d u r a t io n  o f  10 seconds w hich
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Figure 2

O ccu rren ces  o f  a  5 -seco n d  b e h a v io r  w ith in  a 
10 -second  re c o rd in g  i n t e r v a l .  The arrow  
r e p r e s e n ts  th e  b e h a v io r .
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o c c u rs  once d u r in g  a  30-m inu te  re c o rd in g  s e s s io n  w i l l ,  u s in g  

10 -seco n d  i n t e r v a l s ,  have a  p r o b a b i l i t y  ap p ro ac h in g  1 .0 0  o f  b e in g  

re c o rd e d  in  2 i n t e r v a l s ,  and a  p r o b a b i l i t y  ap p ro ac h in g  0 .0 0  o f  

b e in g  re c o rd e d  in  one i n t e r v a l .

Once th e  p r o b a b i l i t y  o f  each  p o s s ib le  outcome ( e . g . ,  th e  b e ­

h a v i o r 's  b e in g  re c o rd e d  in  one i n t e r v a l  o r  tw o) from  a  s in g le  

o c c u rre n c e  o f  th e  re sp o n se  i s  known, i t  i s  p o s s ib le  to  determine 

th e  m ost p ro b a b le  outcome from any s e le c te d  number o f  o c c u rre n c e s  

o f  th e  re sp o n se . F or exam ple, i f  a  5 -second  re sp o n se  has e q u a l 

p r o b a b i l i t y  o f  b e in g  re c o rd e d  in  one o r  two in t e r v a l s  (b o th  0 . 50 ) ,  

on re p e a te d  o c c u rre n c e s  th e  re sp o n se  w i l l  te n d  to  o c c u r in  two i n ­

t e r v a l s  th e  same number o f  tim es  a s  i t  o ccu rs  in  one i n t e r v a l  (p ro ­

v id e d  th e  tim e betw een th e  re s p o n s e s ,  o r  IRT, i s  n o t l e s s  th a n  th e  

le n g th  o f  th e  re c o rd in g  i n t e r v a l ) .  Then w ith  two o c c u rre n c e s  o f  

th e  re sp o n se  th e  m ost p ro b a b le  outcome i s  t h a t  i t  w i l l  be re c o rd e d  

in  a  t o t a l  o f  3 i n t e r v a l s ;  w ith  fo u r  o c c u r re n c e s ,  th e  m ost p ro b a b le  

outcome i s  t h a t  i t  w i l l  be re c o rd e d  in  a  t o t a l  o f  6 i n t e r v a l s ;  w ith  

tw en ty  o c c u r re n c e s ,  th e  m ost p ro b a b le  outcome is  t h a t  i t  w i l l  be 

re c o rd e d  in  30 i n t e r v a l s .

S im i la r ly ,  w ith  a  2 -seco n d  re sp o n se  o c c u r r in g ,  s a y ,  t e n  tim e s ,  

th e  m ost p ro b a b le  outcome i s  t h a t  on two o f  th o s e  o c c u rre n c e s  i t  

w i l l  be re c o rd e d  in  two in t e r v a l s  and  on th e  o th e r  e ig h t  o c c u rre n c e s  

i t  w i l l  be re c o rd e d  in  one i n t e r v a l ;  th u s ,  th e  te n  re sp o n se s  w i l l  

be re c o rd e d  in  12 in t e r v a l s .  W ith  f i f t e e n  o c c u rre n c e s  th e  m ost 

p ro b a b le  outcome would be th e  b e h a v io r 's  b e in g  re c o rd e d  in  18
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i n t e r v a l s .

The m a th e m a tic a l o p e ra t io n s  b e in g  em ployed h e re  a r e  i d e n t i c a l

t o  th o se  p re s e n te d  by Hays and W inkler (1970) u n d er th e  co ncep t o f

m a th e m a tic a l e x p e c ta t io n .  M athem atica l e x p e c ta t io n  i s  s im ply  a

w eig h ted  a r i th m e t ic  mean b a se d  on th e  p r o b a b i l i t i e s  o f  th e  v a r io u s

p o s s ib le  ou tcam es. Hays and W inkler e x p la in  e x p e c ta t io n  as  fo llo w s

. . . t h i s  te rm  has been  r e ta in e d  in  m a th e m a tic a l s t a t i s t i c s  
to  mean th e  lo n g -ru n  av e ra g e  v a lu e  f o r  any random v a r ia b le  
o ver an  i n d e f i n i t e  number o f  sa m p lin g s . . . . Over a  
lo n g  s e r i e s  o f  t r i a l s ,  we can " e x p e c t"  t o  o b se rv e  th e  
e x p e c te d  v a lu e  (p . 137) .

The fo rm u la  th e s e  a u th o rs  p ro v id e  i s

aE(X) = a  xT(x)

= a  x1P (x1 ) + x 2P (x 2 ) 

where E(x) i s  th e  number o f  5 n te rv a ls  in  w hich th e  b e h a v io r  i s  ex ­

p e c te d  to  o c c u r , a  i s  th e  freq u en cy  o f  th e  b e h a v io r ,  and x^ and x2 

a r e  th e  two p o s s ib le  numbers o f  in t e r v a l s  in  w hich th e  b e h a v io r 

co u ld  be re c o rd e d . G iven a  p a r t i c u l a r  i n t e r v a l  s i z e  (sa y  10 s e c ­

o n d s ) , x-j_ and  x^ depend co m p le te ly  on th e  re sp o n se  d u ra t io n .  I f  

th e  b e h a v io r  has a  d u r a t io n  o f  5 seco n d s , x^  i s  th e  o c c u rre n c e  o f  

th e  b e h a v io r  in  o n ly  one i n t e r v a l  and  x2 i s  th e  o c c u rre n c e  o f  th e  

b e h a v io r  in  two i n t e r v a l s .  I f  th e  b e h a v io r  has a  d u r a t io n  o f  20 

seco n d s , x-  ̂ i s  th e  o c c u rre n c e  o f  th e  b e h a v io r  i n  two in t e r v a l s  and 

x 2 i s  th e  o c c u rre n c e  o f  th e  b e h a v io r  in  th r e e  i n t e r v a l s .  P i s  th e  

p re v io u s ly  c a l c u la te d  p r o b a b i l i t y  o f  th e s e  e v e n ts .

A pply ing  t h i s  fo rm u la  t o  m u l t ip le  o c c u rre n c e s  o f  an  e v e n t ,  

suppose t h a t  an  o b s e rv e r  w ere re c o rd in g  a  b e h a v io r  w ith  a  d u ra t io n
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o f  5 seconds and th e  b e h a v io r  o c c u rre d  fo u r  tim es d u r in g  a  30-  

m inu te  re c o rd in g  s e s s io n .  In  t h i s  c a s e ,  th e  e x p e c te d  v a lu e  would 

b e :

SLE(X) = k 1 (0 .5 )  + 2 (0 .5 )

= k 1 .5  

=  6

T hat i s ,  o v e r a  s e r i e s  o f  s e s s io n s  t h i s  b e h a v io r w ould be ex p ec ted  

to  be re c o rd e d  in  an  av erag e  o f  6 o f  th e  10-second in t e r v a l s  per 

s e s s io n .  I f  th e  same 5 -second  b e h a v io r  o ccu rred  w ith  a  freq u en cy  

o f  20 d u rin g  a  30 -m inu te  r e c o rd in g  s e s s io n ,  th e  b e h a v io r  would be 

ex p ec ted  to  be re c o rd e d  in  30 i n t e r v a l s .  Of co u rse  th e  ex p ec ted  

v a lu e  does n o t r e p r e s e n t  th e  o n ly  v a lu e  t h a t  can r e s u l t .  I t  r e p r e ­

s e n ts  th e  mode o f  a  d i s t r i b u t i o n  o f  p o s s ib le  outcom es and o n ly  in  

th e  lo n g  ru n  w i l l  t h i s  v a lu e  be ap p ro x im ated .

Now t h a t  th e  fo u n d a tio n  has been  l a i d ,  th e  a n a ly s i s  can  be 

a p p l ie d  t o  b e h a v io r  changes a s  th e y  would be r e p o r te d  in  th e  l i t e r ­

a t u r e .  F o r th e  pu rp o se  o f  t h i s  s e c t io n  o f th e  a n a l y s i s ,  th e  i n t e r ­

v a l  s iz e  and th e  IRT w i l l  be h e ld  c o n s ta n t .  The i n t e r v a l  s i z e  w i l l  

be 10 seconds and  th e  IRTs w i l l  alw ays be e q u a l to  o r  g r e a t e r  th a n  

th e  le n g th  o f  th e  i n t e r v a l  u sed  t o  re c o rd  th e  b e h a v io r  ( 10-second  

IRT f o r  10-second i n t e r v a l s ) ,  th u s  p re v e n tin g  two re sp o n se s  from  

o c c u rr in g  in  th e  same i n t e r v a l .

The e f f e c t  o f  freq u en cy  and d u ra t io n

F ig u re  3 i s  d e s ig n e d  to  resem b le  th e  r e s u l t s  o f  an  ex p erim en t
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em ploying the  ABAB d e s ig n  o f te n  found in  b e h a v io r  a n a l y s i s .  The 

a c t u a l  d a ta  axe h y p o th e t ic a l ,  b u t a l l  th r e e  g rap h s  r e p r e s e n t  th e  

same d a ta  o b ta in e d  on a  2 -second  d u r a t io n  re sp o n se  d u r in g  a  30- 

m inute s e s s io n .  The to p  g raph  p re s e n ts  th e  freq u en cy  o f  th e  r e ­

sponse u n d er each  o f  th e  fo u r  p hases o f  th e  e x p e r im e n t. The m iddle 

g raph  d e p ic ts  th e  t o t a l  d u ra tio n  o f  th e  same b e h a v io r  r e p re s e n te d  

a s  th e  p e rc e n t o f  th e  s e s s io n  in  w hich th e  b e h a v io r  was o c c u rr in g . 

The bo ttom  g raph  w i l l  be d is c u s se d  s h o r t ly .  The f i r s t  th r e e  d a ta  

p o in ts  in  th e  to p  g rap h  show th e  b e h a v io r  o c c u r r in g  w ith  a  frequency  

o f  ICO p e r  3o-m inu te  s e s s io n .  I f  th e  d u r a t io n  had been  re c o rd e d , 

i t  would have been  found th a t  th e  re sp o n se  consumed 11% o f  each 

s e s s io n ,  as  shown in  th e  m iddle g ra p h . T hus, i f  th e  o rd in a te  o f  

th e se  two g raphs i s  ex ten d ed  to  th e  maximum p o s s ib le  v a lu e  (900 

re sp o n se s  o r  110% o f  th e  s e s s io n )  th e  r e s u l t s  w i l l  a p p e a r  th e  same 

on b o th  g ra p h s .

But what r e s u l t s  would th e  e x p e rim e n te r  o b ta in  i f  he had u sed  

i n t e r v a l  r e c o rd in g ?  In  th e  f i r s t  p hase  o f  th e  ex p erim en t th e  b e ­

h a v io r  co u ld  have been  re c o rd e d  in  a s  few a s  100 in t e r v a l s  (56% o f 

th e  in t e r v a l s )  o r  as  many as  l 80 i n t e r v a l s  (100% o f  th e  i n t e r v a l s ) ,  

depending  on w here th e  re sp o n se  happened to  f a l l  in  r e l a t i o n  to  th e  

i n t e r v a l  b o u n d a r ie s  (a s  d e s c r ib e d  e a r l i e r  and  d e p ic te d  in  F ig u re  2 ) .  

T h is  ran g e  o f  p o s s ib le  r e s u l t s  i s  r e p r e s e n te d  by th e  shaded  a r e a  in  

th e  f i r s t  s e c t io n  o f  th e  bottom  g ra p h . I f  th e  e x p e c te d  v a lu e  f o r ­

m ula i s  a p p l ie d  we f in d  t h a t  th e  m ost p ro b a b le  outcome is  t h a t  th e  

b e h a v io r  would be  re c o rd e d  in  120 i n t e r v a l s  ( 67% ), as  d e p ic te d  by
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Figure 3

H y p o th e tic a l r e s u l t s  from  an  ABAB e x p e rim e n ta l 
d e s ig n  y ie ld in g  fo u r  d i f f e r e n t  f re q u e n c ie s  o f  
a  b e h a v io r  w ith  a  d u ra t io n  o f  2 seco n d s . The 
to p  s e c t io n  shows th e  a c t u a l  freq u en cy  o f  th e  
b e h a v io r .  The m id d le  s e c t io n  shows th e  p e r ­
c e n t o f  s e s s io n  in  w hich th e  b e h a v io r  o c c u rs .  
The bo ttom  s e c t io n  shows th e  p e rc e n t o f  i n ­
t e r v a l s  (o r  number o f  in t e r v a l s  in  a  30-m iuu te  
s e s s io n )  in  w hich  th e  b e h a v io r  i s  e x p e c te d  to  
be r e c o rd e d . The shaded  a r e a  i s  th e  ran g e  
o f  p o s s ib le  v a lu e s .

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



2-SEC DURATION

900
>*

§  600a
o*
S*  300

100

o
a
§ 50
CO

100a>

o  

oT“
*

50

|  180 
>

3c 120
oo
co
•

60OT“
o
e

105
sessions

i   -  . . .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



19

by th e  d a ta  p o in ts  in  th e  f i r s t  s e c t io n  o f  th e  bottom  g ra p h .

Suppose th e  freq u en cy  o f  t h i s  re sp o n se  were th e n  changed from 

100 to  39 p e r  s e s s io n  as  i s  shown in  th e  second s e c t io n  o f  th e  to p  

g rap h  o f  F ig u re  3* The m iddle g rap h  shows t h a t  th e  re sp o n se  w ould 

th e n  o ccu r d u r in g  o n ly  1$ o f  th e  s e s s io n .  However, as  th e  second 

s e c t io n  o f  th e  bo ttom  g rap h  show s, i n t e r v a l  re c o rd in g  w ould r e s u l t  

in  th e  re s p o n s e ’ s b e in g  re c o rd e d  in  a t  l e a s t  33 in t e r v a l s  (21$) o r  

as many as  76 i n t e r v a l s  {h2$ ) ,  w ith  th e  m ost p ro b ab le  b e in g  I 5 

i n t e r v a l s  ( 25$ ) .

The t h i r d  s e c t io n  o f  th e  to p  g rap h  in  F ig u re  3 shows an in ­

c re a se  in  th e  fre q u e n c y  o f  th e  b e h a v io r  to  135 p e r  30-m inu te  

s e s s io n .  The m idd le  g raph  shows t h a t  th e  b e h a v io r  now o ccu rs  

d u r in g  15$ o f  th e  s e s s io n .  The i n t e r v a l  m ethod r e s u l t s  in  th e  

b e h a v io r ’ s b e in g  re c o rd e d  in  as  many as  130 in t e r v a l s  (100$) and 

as  few a s  135 in t e r v a l s  (75$)> w ith  th e  m ost p ro b ab le  outcome b e in g  

162 i n t e r v a l s  ( 90$ ) .

The f o u r th  s e c t io n  o f  th e  two to p  g raphs in  F ig u re  3 shows 

t h a t  i f  th e  re sp o n se  w ere th e n  red u ced  in  freq u en cy  to  75 p e r  

s e s s io n ,  i t  would consume 8$ o f  th e  t o t a l  s e s s io n .  In  t h i s  c ase  

th e  re sp o n se  w ould be re c o rd e d  by th e  i n t e r v a l  method in  a t  l e a s t  

75 in t e r v a l s  (^2$) and  a s  many a s  150 i n t e r v a l s  (8k%). The m ost 

p ro b ab le  number o f  i n t e r v a l s  would be 90 (50$ ) .

Thus, th e  a n a ly s i s  a p p e a rs  t o  in d ic a te  t h a t  n o t o n ly  does i n ­

t e r v a l  re c o rd in g  d i s t o r t  th e  a b s o lu te  l e v e l  o f  th e  b e h a v io r  (a s  i t  

m ust when IRT e q u a ls  o r  exceeds th e  i n t e r v a l  s i z e ,  due t o  th e
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" c r e d i t in g ” o f  a  f u l l  i n t e r v a l  any tim e th e  re sp o n se  o ccu p ies  some 

f r a c t io n  o f  th e  i n t e r v a l ) ,  b u t i t  can a l s o  d i s t o r t  th e  m agnitude 

o f  th e  b e h a v io r  change . In  F ig u re  3 th e  a c t u a l  b e h a v io r  change b e ­

tween c o n d it io n  1 and c o n d i t io n  2 is  62 re sp o n se s  o r  12^ seconds o f  

th e  b e h a v io r , each  o f  w hich c o n s t i tu te s  a  change o f  o n ly  7$ o f  th e  

maximum p o s s ib le  f re q u e n c y  o r  d u ra t io n .  Y e t, th e  i n t e r v a l  d a ta  

cou ld  show a  change a s  l a r g e  a s  79$ o f  th e  s e s s io n  (1^2  in t e r v a l s )  

o r  as  sm a ll as ih^, o f  th e  s e s s io n  (2k i n t e r v a l s ) .  The same 

e x a g g e ra tio n  o f  e x p e r im e n ta l e f f e c t  i s  seen  in  e v e ry  b e h a v io r  

change r e p re s e n te d  in  F ig u re  3-

F ig u re  if shows h y p o th e t ic a l  d a ta  from an e x p e rim en t in v o lv in g  

a  re sp o n se  o f  5 -seco n d  d u r a t io n .  As w ith  th e  2 -seco n d  resp o n se  

(F ig u re  3 ) ,  i n t e r v a l  r e c o rd in g  e x a g g e ra te s  b o th  th e  a b s o lu te  l e v e l  

o f  th e  re sp o n se  and th e  m agnitude o f  th e  b e h a v io r  change r e p o r te d .  

F ig u re s  5 and 6 show s im i la r  h y p o th e t ic a l  ex p erim en ts  w ith  re sp o n ses  

o f  15-second  and 30-seco n d  d u ra t io n  r e s p e c t iv e l y .1

I t  sh o u ld  be n o te d  t h a t  th e  e x a g g e ra tio n  o f  b o th  th e  a b s o lu te  

l e v e l  o f  th e  b e h a v io r  and  th e  d i s t o r t i o n  o f  th e  e x p e r im e n ta l e f f e c t  

a p p e a r  to  d im in ish  a s  th e  d u ra t io n  o f  th e  b e h a v io r  in c re a s e s .  F or 

exam ple, i f  th e  d a ta  from  th e  f i r s t  two e x p e r im e n ta l c o n d i t io n s  o f

^ n  F ig u re  6 a  ran g e  o f  p o s s ib le  outcomes i s  shown f o r  i n t e r ­
v a l  d a ta  o f  each  c o n d i t io n .  A c tu a l ly ,  th e  p r o b a b i l i t y  t h a t  th e  
30-second  re sp o n se  w i l l  be re c o rd e d  in  fo u r  i n t e r v a l s  approaches 
1 .0 0 , and th e  e x p e c te d  v a lu e  i s  v i r t u a l l y  th e  o n ly  p o s s ib le  o u t ­
come. However, f o r  F ig u re  6 i t  has been  assumed t h a t  th e r e  i s  
some f i n i t e  p r o b a b i l i t y  t h a t  a  30-second  re sp o n se  co u ld  o ccu r a t  
th e  p r e c i s e  moment a  10 -seco n d  in t e r v a l  b eg in s  and  be reco rd ed  
in  on ly  th r e e  i n t e r v a l s .
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H y p o th e tic a l r e s u l t s  x“ra c  an ABAB e x p e rim e n ta l 
d e s ig n  y ie ld in g  fo u r  d i f f e r e n t  f re q u e n c ie s  o f 
a  b e h a v io r w ith  a  d u ra t io n  o f  5 seco n d s . The 
to p  s e c t io n  shows th e  a c t u a l  freq u en cy  o f  
th e  b e h a v io r . The m id d le  s e c t io n  shows th e  
p e rc e n t  o f  s e s s io n  in  w hich th e  b e h a v io r  
o c c u rs .  The bottom  s e c t io n  shows th e  p e r ­
c e n t o f  in t e r v a l s  (o r  number o f  in t e r v a l s  
o u t o f  a  30-m inu te  s e s s io n )  in  w hich th e  
b e h a v io r  i s  ex p ec ted  to  be re c o rd e d . The 
shaded a r e a  i s  th e  ran g e  o f  p o s s ib le  v a lu e s .
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Figure 5

H y p o th e t ic a l  r e s u l t s  from an  ABAB e x p e r im e n ta l 
d e s ig n  y ie ld in g  fo u r  d i f f e r e n t  f re q u e n c ie s  o f  
a  b e h a v io r  w ith  a  d u r a t io n  o f  15 seco n d s .
The to p  s e c t io n  shows th e  a c t u a l  f re q u e n c y  o f  
th e  b e h a v io r .  The m idd le  s e c t io n  shows th e  
p e rc e n t o f  s e s s io n  in  w hich th e  b e h a v io r  
o c c u rs . The bo tto m  s e c t io n  shows th e  p e r ­
c e n t o f  i n t e r v a l s  (o r  number o f  i n t e r v a l s  
o u t o f  a  30 -m in u te  s e s s io n )  in  w hich th e  
b e h a v io r  i s  e x p e c te d  to  be  re c o rd e d . The 
shaded a r e a  i s  th e  range  o f  p o s s ib le  v a lu e s .
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Figure 6

H y p o th e tic a l r e s u l t s  from  an  A3AB e x p e rim e n ta l 
d e s ig n  y ie ld in g  fo u r  d i f f e r e n t  f re q u e n c ie s  o f  
a  b e h a v io r  w ith  a  d u ra t io n  o f  30 seco n d s . The 
to p  s e c t io n  shows th e  a c t u a l  freq u en cy  o f  th e  
b e h a v io r . The m idd le  s e c t io n  shows th e  p e r ­
c e n t o f  s e s s io n  in  w hich th e  b e h a v io r  o c c u rs .
The bo ttom  s e c t io n  shows th e  p e rc e n t  o f  i n t e r ­
v a ls  (o r  number o f  i n t e r v a l s  o u t o f  a  30-
m inu te  s e s s io n )  in  w hich th e  b e h a v io r  is
ex p ec ted  to  be re c o rd e d . The shaded  a r e a  is  
th e  ran g e  o f  p o s s ib le  v a lu e s .
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F ig '^ res 3 and 5 a re  com pared, i t  can be seen  t h a t  th e  i n t e r v a l  d a ta  

in  F ig u re  5 more c lo s e ly  app ro x im ate  th e  t r u e  freq u en cy  and d u ra tio n  

d a ta  b o th  in  te rm s o f  a b s o lu te  l e v e l  and in  term s o f  th e  m agnitude 

o f  b eh av io r  change.

I t  i s  not th e  d u ra tio n  o f  th e  b e h a v io r ,  however, w hich i s  th e  

d e te rm in a n t o f  th e  d i s t o r t i o n ,  b u t r a th e r  th e  fre q u e n c y . I f  a 

b e h a v io r  occurs 11 t i n e s  d u rin g  a  30-m inu te  s e s s io n ,  th e  d i s t o r t i o n  

in  th e  in t e r v a l  d a ta  is  th e  sane w hether th e  b e h a v io r  has a  d u ra ­

t io n  o f  2 so cor. is o r  30 seco n d s . T h is  w i l l  now be d em o n stra ted . 

F i ju r e s  ' and 3 w i l l  i l l u s t r a t e  th e  freq u en cy  dependen t n a tu re  o f  

t:,e  d i s to r t i o n  r e s u l t in g  from  i n t e r v a l  re c o rd in g .  The u p p er and 

low er s e c tio n s  o f  each f ig u r e  r e p r e s e n t  b e h a v io rs  w ith  d i f f e r i n g  

d u r a t io n s .  F u n c tio n  A in  each  o f  th e s e  f ig u r e s  r e p re s e n ts  what 

w ould be ar. id e a l  r e l a t i o n s h i p  betw een th e  re c o rd e d  d a ta  and  th e  

a c t u a l  t o t a l  d u ra t io n  o f  th e  b e h a v io r  b e in g  re c o rd e d . When th e  

belxavior is  o c c u r r in g  10$ o f  th e  t im e , i t  w ould be re c o rd e d  in  10$ 

o f  th e  i n t e r v a l s ;  and when th e  b e h a v io r  i s  o c c u r r in g  33$ o f  th e  

t im e , i t  would be re c o rd e d  in  33$ o f  th e  i n t e r v a l s .  F u n c tio n  B 

shows th e  p e rc e n t o f  1 0 -second  i n t e r v a l s  in  w hich th e  b e h a v io r  i s  

ex p ec ted  to  be re c o rd e d  a s  a  f u n c t io n  o f  th e  freq u en cy  o r  p e rc e n ­

ta g e  o f  tim e th e  b e h a v io r  a c t u a l l y  o c c u r s .  T h is  fu n c tio n  i s  m ere ly  

a  g ra p h ic  r e p r e s e n ta t io n  o f  th e  e x p e c te d  v a lu e  and i s  c a l c u la te d  by 

means o f  th e  fo rm u la  p re s e n te d  e a r l i e r .  F u n c tio n  B i s  b a sed  on 

IRTs g r e a te r  th a n  th e  le n g th  o f  th e  i n t e r v a l  and  r e p re s e n ts  th e  mode 

o f  a  range o f  p o s s ib le  v a lu e s .  F u n c tio n  £  in  th e s e  f ig u r e s  i l l u s -
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Figure 7

D em o n stra tio n  o f  freq u en cy -d e p en d en t n a tu re  
o f  th e  d i s t o r t i o n  

p roduced  by in t e r v a l  r e c o rd in g

F u n c tio n  A shows th e  id e a l  r e l a t i o n s h i p  b e ­
tw een th e"~ ac tu a l b e h a v io r  and  th e  re c o rd e d  
d a ta .  F u n c tio n  B i s  th e  ex p e c te d  number o r  
p e rc e n t  o f  in t e r v a l s  in  w hich th e  b e h a v io r  i s  
e x p e c te d  t o  be re c o rd e d . F u n c tio n  C i s  th e  
p e rc e n t  i n f l a t i o n .  The u p p e r s e c t io n  shows 
a  b e h a v io r  w ith  a  d u ra t io n  o f  2 seconds and  
th e  low er s e c t io n  a  b e h a v io r  w ith  a  d u r a t io n  
o f  5 se c o n d s .
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Figure B

D em o n stra tio n  o f  freq u en cy -d ep en d en t n a tu re  
o f  th e  d i s t o r t i o n  

p roduced  by i n t e r v a l  re c o rd in g

F u n c tio n  A shows th e  id e a l  r e l a t i o n s h ip  b e ­
tw een  th e - a c t u a l  b e h a v io r  and th e  reco rd ed  
d a t a .  F u n c tio n  B i s  th e  ex p ec ted  number o r  
p e r c e n t  o f  i n t e r v a l s  in  w hich th e  b eh av io r  
i s  e x p e c te d  t o  be re c o rd e d . F u n c tio n  C i s  
th e  p e rc e n t  i n f l a t i o n .  The u p p er s e c t io n  
shows a  b e h a v io r  w ith  a  d u ra t io n  o f  15 s e c ­
onds and  th e  low er s e c t io n  a  b eh av io r  w ith  a  
d u r a t io n  o f  30 seco n d s .
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3?

o ra te s  t:.e  e x p e c te d  percen t. ; n f . a t -  w hich r e s u l t s  from re c o rd in g  

a beha.vi.cr w ith  t::e  10-seconu in t e r v a l  m ethod. T h is  i n f l a t i o n  is  

’.he d if f e re n c e  betw een th e  p e rc e n t o f  IC -second  in t e r v a l s  in  which 

th e  b eh av io r is  ex p ec ted  to  be reco rd ed  and th e  a c t u a l  p e rc e n t o f 

tim e tr.e b eh av io r  i s  o c c u rr in g  ( fu n c tio n  C - fu n c tio n  B -  fu n c tio n  

A .

r . gure - "  an i 5 show th a t  r any p a r t i c u l a r  f re q u e n c y  o f  th e  

t '-n a v .- .r  t v ' p.*.-rent o f  ir .f  l a t . .n th e  same r e g a rd le s s  o f  th e  

respor.ee . . : i : . . For exam ple, w henever th e  freq u en cy  o f  th e  b e -

r .n v i .r  . o*?'- j ^ s s io : : ,  . 1* ir  f l a t  ion  i s  e x p e c te d , w hether th e  

r e r p j : . ' . . r a t i o n  is  P seco n d s, 5 se c o n d s , o r  30 seco n d s . Whenever 

th e  frequency  ^ f  th e  b eh av io r is  ;»C p e r  s e s s io n ,  th e r e  is  22% i n ­

f l a t i o n . Thus, i f  an e x p e rim en te r were u s in g  a  p ro ced u re  which 

r e r u - t e i  in a  change in  only th e  d u ra t io n  o f  th e  b e h a v io r ,  and i f  

th e  IRTs o f  th e  re sp o n se s  rem ain g r e a t e r  th a n  th e  le n g th  o f  th e  

i n t e r v a l  (10 s e c o n d s ) ,  th e  use o f  i n t e r v a l  r e c o rd in g  would r e s u l t  

ir. th e  same a b s o lu te  d i s t o r t i o n  in  a i l  e x p e r im e n ta l c o n d i t io n s .

In  such a c a s e ,  th e  a b s o lu te  change in  b e h a v io r  would be a c c u r a te ly  

r e p re s e n te d  by th e  d a ta  c o l le c te d  by th e  i n t e r v a l  m ethod. I f ,

^ I t  w i l l  be n o t ic e d  th a t  th e  f u n c t io n s  in  F ig u re s  7 and 8 a re  
o n ly  c a r r i e d  o u t t o  c e r t a in  f r e q u e n c ie s .  Beyond th e  f re q u e n c ie s  
shown on th e  a b s c i s s a  th e  o c c u rre n c e s  o f  th e  b e h a v io r  a re  so 
numerous t h a t  i t  i s  no lo n g e r p o s s ib le  t o  have IRTs lo n g e r  th an  
th e  i n t e r v a l .  In  o th e r  w ords, th e r e  i s  a  c e i l i n g  e f f e c t ,  and  any 
f u r t h e r  o c c u rre n c e s  o f  th e  b e h a v io r  w i l l  r e s u l t  in  m u l t ip le ,  un­
re c o rd e d  o c c u rre n c e s  o f  th e  b e h a v io r  w i th in  an  i n t e r v a l .  The 
problem  o f  such  s h o r t  IRTs w i l l  be d e a l t  w ith  in  more d e t a i l  l a t e r  
in  t h i s  p a p e r .
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how ever, th e  e x p e r im e n ta l p ro c e d u re  r e s u l t e d  in  any change in  th e  

fre q u e n c y  o f  th e  b e h a v io r ,  a  p o r t io n  o f  what i s  r e p o r te d  a s  b eh av ­

io r  change i s  n o th in g  more th a n  a  change in  th e  p e rc e n t  o f  i n f l a ­

t i o n  f o r  d i f f e r i n g  f r e q u e n c ie s  o f  th e  b e h a v io r . The n e t  r e s u l t  

w ould be t h a t  th e r e  i s  an  e x a g g e ra tio n  o f  th e  m agn itude o f  th e  

b e h a v io r  change b ecau se  th e  i n f l a t i o n  is  n o t e q u a te d  a c ro s s  th e  

v a r io u s  e x p e r im e n ta l c o n d i t io n s .

A l l  o f  th e  p re c e d in g  a n a ly s i s  has been  b ased  on a  com parison  

betw een th e  a c t u a l  f re q u e n c y  a n d /o r  d u ra t io n  o f  th e  b e h a v io r  and 

th e  d a ta  o b ta in e d  by th e  i n t e r v a l  m ethod. T h is com parison  has 

shown t h a t  th e re  a r e  s e v e r a l  problem s w ith  th e  i n t e r v a l  r e c o rd in g  

m etnod. F i r s t ,  f o r  any g iv e n  d u ra t io n  o f  a  b e h a v io r ,  i n t e r v a l  r e ­

c o rd in g  r e s u l t s  in  d i f f e r i n g  d eg ree s  o f  d i s t o r t i o n  depend ing  on 

th e  fre q u e n c y  o f  th e  b e h a v io r .  Second, i f  an  e x p e r im e n ta l p ro c e ­

d u re  b ro u g h t ab o u t a  change in  th e  freq u en cy  o f  th e  b e h a v io r ,  i n t e r ­

v a l  r e c o rd in g  m a g n if ie s  t h a t  change .

I t  i s  im p o rtan t t o  n o te  t h a t  when a  b e h a v io r  i s  re c o rd e d  in  

100$  o f  th e  10-seco n d  i n t e r v a l s ,  i t  is  u s u a l ly  th e  c a se  t h a t  th e  

b e h a v io r  i s  n o t o c c u r r in g  100$ o f  th e  tim e . What i s  happen ing  i s  

t h a t  due t o  th e  n a tu re  o f  th e  r e c o rd in g  m ethod, a  b e h a v io r  t h a t  

ta k e s  up even a  s m a ll  p o r t i o n  o f  th e  i n t e r v a l  i s  re c o rd e d  as  

o c c u r r in g  in  th e  e n t i r e  i n t e r v a l .  I n  a d d i t io n ,  a s  th e  b e h a v io r  

in c re a s e s  in  f re q u e n c y , t h i s  d i s t o r t i o n  in c r e a s e s .  When IRTs a re  

g r e a t e r  th a n  th e  i n t e r v a l  s i z e  i t  i s  p o s s ib le  to  r e c o rd  th e  b e h a v io r  

as  o c c u r r in g  in  100$  o f  th e  i n t e r v a l s  b u t th e  b e h a v io r  c e r t a i n l y  i s
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n o t o c c u r r in g  100$ o f  th e  t im e . T h is  i s  s im i l a r  t o  c u t t in g  o f f  

th e  to p  p a r t  o f  th e  o rd in a te  o f  a  g rap h  and  th e n  s t r e t c h in g  th e  

rem a in d e r o f  th e  o rd in a te  so a s  to  m axim ize th e  a p p a re n t  b e h a v io r  

change . T h is  i s ,  in  f a c t ,  w hat h ap pens. I f  one w ere t o  compare 

p r e -  and  p o s t - t r e a tm e n t  i n t e r v a l  d a ta  w ith  th e  a c t u a l  p r e -  and 

p o s t - t r e a tm e n t  l e v e l s  o f  th e  b e h a v io r  ( e i t h e r  fre q u e n c y  a n d /o r  

d u r a t i o n ) ,  th e  r e s u l t i n g  p ro p o r t io n s  would a c c u r a te ly  r e f l e c t  th e  

a c t u a l  change in  th e  b e h a v io r ,  p ro v id e d  th e  d a ta  happened to  

a v e ra g e  a ro u n d  th e  ex p ec ted  v a lu e .  F o r exam ple, th e  b e h a v io r  

change betw een th e  f i r s t  and  second  p h ases  in  F ig u re  3 shows a  

change from  100 t o  33 in  f re q u e n c y  ( to p  s e c t io n  o f  th e  f i g u r e ) ,  

from  11 . 1$  o f  th e  t o t a l  s e s s io n  to  4 .2 $  o f  th e  t o t a l  s e s s io n  

(m idd le  s e c t io n  o f  th e  f i g u r e ) ,  and from  120 i n t e r v a l s  t o  45 i n t e r ­

v a l s  (bo ttom  s e c t io n  o f  th e  f i g u r e ) .  Each o f  th e s e  m easures i s  

a p p ro x im a te ly  a  39$ r e d u c t io n  in  th e  b e h a v io r .  The i n t e r v a l  d a ta ,  

how ever, lo o k  much more im p re ss iv e  th a n  th e  c o rre sp o n d in g  freq u en cy  

o r  d u r a t io n  d a t a .  We w ould q u e s tio n  th e  h o n e s ty  o f  a  r e s e a r c h e r  

who to o k  th e  fre q u e n c y  o r  d u ra t io n  d a ta  from  F ig u re  3 , e l im in a te d  

th e  h ig h e r  f r e q u e n c ie s  o r  p e rc e n t  o f  s e s s io n ,  s t r e t c h e d  o u t th e  

o r d in a te  and  th e n  r e la b e le d  th e  s c a le  from  0$ t o  100$. When IRTs 

a r e  g r e a t e r  th a n  th e  le n g th  o f  th e  i n t e r v a l  u se d  in  r e c o rd in g ,  t h i s  

i s  e x a c t ly  w hat i s  happen ing  w ith  i n t e r v a l  r e c o rd in g .

A f u r t h e r  l i m i t a t i o n  in h e re n t  in  i n t e r v a l  r e c o rd in g  i s  t h a t  i t  

i s  o n ly  w ith in  th e  l im i te d  c o n fin e s  o f  t h i s  a n a ly s i s  where v a r ia b le s  

a r e  h e ld  c o n s ta n t  o r  m a n ip u la te d  a t  w i l l  t h a t  we can  know what th e
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39$ reduction in the recorded data means in comparison to the 
actual behavior. In the natural environment this reduction could 
reflect a change in frequency, duration, or IRT of a behavior, or 
some combination of these. There is no way of knowing which of 
these factors or combination of factors resulted in the behavior 
change.

The effect of interval size

As mentioned earlier, Arrington (1939)* Bijou et_ al. (1969)* 
and Mattos (1971) have all recommended the use of smaller intervals 
when the behaviors being recorded are either of short duration or 
high frequency. The argument for adjusting the interval size is 
that smaller intervals increase the ability of the researcher to 
discriminate between such behaviors. If the smaller intervals allow 
the researcher to make such discriminations, it should reduce the 
distortion that was made evident in the preceding section. The 
accuracy of this argument can be assessed by comparing the validity 
of interval data obtained by recording with different sized inter­
vals.

As was shown earlier, the most probable data, or expected 
value, can be calculated for any particular combination of response 
duration and frequency, given a particular size of recording inter­
val. Using this formula the expected value was calculated for two 
hypothetical responses— a 5-second response and a 15-second re­
sponse— under three recording methods: 5-second intervals, 10-sec-
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ond i n t e r v a l s ,  and  2 0 -second  i n t e r v a l s .  The d i f f e r e n c e  betw een th e  

ex p ec ted  v a lu e ,  e x p re s se d  a s  p e rc e n t o f  i n t e r v a l s ,  and th e  a c tu a l  

d u ra tio n  o f  re sp o n d in g , e x p re s se d  a s  p e rc e n t o f  s e s s io n ,  was c a l ­

c u la te d .  T h is  d i f f e r e n c e  alw ays c o n s t i tu te d  an  in f l a t i o n  o f  th e  

b e h a v io r  (b eca u se  IRTs w ere h e ld  la r g e r  th a n  in t e r v a l  s i c e ,  th u s  

p re v e n tin g  m u l t ip le  re sp o n se s  w ith in  an  i n t e r v a l ) ,  and th e se  e x ­

p e c te d  i n f l a t i o n s  o r  d i s t o r t i o n s  due to  in t e r v a l  re c o rd in g  a re  p r e ­

se n te d  in  F ig u re  9 fo r  each  freq u en cy  o f  b o th  th e  5 -s e c o n l and th e  

15-second  d u ra tio n  re sp o n se  (up to  th e  maximum, g iv e n  th e  d u ra tio n  

and IR T). F ig u re  9 sh o u ld  n o t be in te r p r e te d  to  mean th a t  p ro p o r­

t i o n a l  changes in  th e  freq u en cy  o f  a  b e h a v io r a re  in a c c u ra te ly  

r e f l e c t e d  in  i n t e r v a l  re c o rd e d  d a ta .  As d is c u s s e d  e a r l i e r ,  i n t e r ­

v a l  d a ta  a c c u r a te ly  r e f l e c t  th e  p r o p o r t io n a l  changes ( e . g . ,  150% 

in c re a s e ,  o r  70% d e c re a s e )  in  th e  freq u en cy  a n d /o r  d u ra t io n  o f  a 

re sp o n se .

The i n f l a t i o n  i s  th e  d i f f e r e n c e  betw een th e  reco rd ed  d a ta  and 

th e  a c t u a l  f re q u e n c y  a n d /o r  d u ra t io n  o f  th e  b e h a v io r . A lso  shown 

in  F ig u re  9 i s  th e  ran g e  o f  p o s s ib le  i n f l a t i o n ,  r e p re s e n te d  by th e  

shaded a r e a  o f  each  g ra p h . As can be se e n , f o r  th e  f re q u e n c ie s  

and d u ra t io n s  i l l u s t r a t e d ,  th e  u se  o f  10-second  in t e r v a l s  r e s u l t s  

in  tw ic e  th e  p e rc e n t  i n f l a t i o n  t h a t  would r e s u l t  from th e  u se  o f  

5 -second  i n t e r v a l s .  I f  20 -second  in t e r v a ls  w ere u sed  t o  re c o rd  th e  

b e h a v io r ,  th e  i n f l a t i o n  would be tw ic e  as g r e a t  a s  t h a t  w hich would 

r e s u l t  from th e  u se  o f  10-seco n d  in t e r v a l s  and  k tim es  a s  g r e a t  a s  

5-second  i n t e r v a l s .  The lo n g e r th e  i n t e r v a l  u sed  to  re c o rd  th e

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



Figure 9

The p e rc e n t  a b s o lu te  i n f l a t i o n  as  & fu n c tio n  
o f  th e  d u ra t io n  o f  a  b e h a v io r  (5 seconds and 

seco n d s) and  th e  s i z e  o f  th e  i n t e r v a l  used  
to  re c o rd  th e  b e h a v io r  ( 5 - ,  10- ,  and 20- 
second i n t e r v a l s ) .  The shaded a re a  i s  th e  
range o f  p o s s ib le  i n f l a t i o n .
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b e h a v io r  in  q u e s t io n ,  th e  g r e a t e r  w i l l  be th e  r e s u l t i n g  i n f l a t i o n  

in  th e  re c o rd e d  d a ta .  Even w ith  i n t e r v a l s  a s  s h o r t  a s  5 -seconds, 

th e  i n f l a t i o n  in h e re n t  in  th e  m ethod o f  d a ta  c o l l e c t io n  w i l l  d i s ­

t o r t  th e  a b s o lu te  r e s u l t s  o b ta in e d  u n d er any p a r t i c u l a r  c o n d i t io n .  

However, th e  d i s t o r t i o n  i s  re d u c e d  by  th e  same f a c t o r  t h a t  th e  

ex p e rim en te r red u ce s  th e  i n t e r v a l  s i z e .

The e f f e c t  o f  in te r r e s p o n s e  tim e

Up to  t h i s  p o in t  in  th e  a n a ly s i s  th e  IRT has been  h e ld  e q u a l 

to  o r  g r e a te r  th a n  th e  le n g th  o f  th e  i n t e r v a l .  Some o f  th e  p ro b ­

lems o f  IRTs s h o r te r  th a n  th e  le n g th  o f  th e  i n t e r v a l  w i l l  now be 

d e a l t  w ith . When th e  IRTs a r e  s h o r t e r  th a n  th e  le n g th  o f  th e  i n ­

t e r v a l  and  th e  d u ra t io n  o f  th e  b e h a v io r  i s  s h o r t  i t  i s  p o s s ib le  f o r  

m u l t ip le  o c c u rre n c e s  o f  th e  b e h a v io r  to  ta k e  p la c e  in  any  one i n ­

t e r v a l .  I t  m igh t be a rg u ed  t h a t  such  a  p a t t e r n  o f  b e h a v io r  would 

red u ce  th e  i n f l a t i o n  p r e v io u s ly  shown t o  r e s u l t .  I t  i s  t r u e  t h a t  

th e  amount o f  i n f l a t i o n  i s  re d u c e d , b u t  th e  r e s e a r c h e r  i s  merely- 

s u b s t i t u t i n g  one so u rc e  o f  e r r o r —u n re c o rd e d  o c c u rre n c e s  o f  th e  

b e h a v io r—f o r  a n o th e r  so u rce  o f  e r r o r —th e  in h e re n t  i n f l a t i o n  o f 

th e  re c o rd in g  m ethod. B ecause th e  b e h a v io r  a n a ly s t  i s  n o t a b le  to  

d is c r im in a te  th e  m u l t ip le  o c c u rre n c e s  o f  th e  b e h a v io r  a t  t h i s  h ig h  

r a t e  ( s h o r t  IR T ), i t  i s  p o s s ib le  t h a t  w hat m igh t be c o n s id e re d  an  

e f f e c t iv e  t r e a tm e n t program  w ould go u n n o tic e d . F o r exam ple, a  

b e h a v io r  w hich o c c u rre d  two o r  th r e e  tim e s  d u r in g  ev e ry  i n t e r v a l  

would o n ly  be re c o rd e d  once. I f  a f t e r  a  t r e a tm e n t  was in tro d u c e d
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i t  o c c u rre d  o n ly  once d u r in g  ev e ry  i n t e r v a l ,  i t  w ould s t i l l  be 

re c o rd e d  a s  o c c u r r in g  o n ly  once. In  s p i t e  o f  a  s iz e a b le  re d u c t io n  

in  th e  r a t e  o f  th e  b e h a v io r ,  i n t e r v a l  r e c o rd in g  has  m asked th e  

b e h a v io r  change.

S h o rt IRTs a l s o  i n t e r a c t  w ith  i n t e r v a l  s iz e  and can  mask b e ­

h a v io r  ch ange . I t  was shown e a r l i e r  t h a t  th e  s h o r t e r  th e  i n t e r v a l  

u sed  to  r e c o rd  th e  b e h a v io r ,  th e  le s s  th e  i n f l a t i o n  o f  i n t e r v a l  

r e c o rd in g .  I t  i s  a l s o  th e  case  t h a t  th e  s h o r te r  th e  i n t e r v a l ,  th e  

l e s s  l i k e l y  th e r e  a r e  t o  be m u l t ip le  o c c u rre n c e s  o f  th e  b e h a v io r  

w ith in  an  i n t e r v a l .  F o r exam ple, F ig u re  10 i s  a  p o r t io n  o f  a  d a ta  

s h e e t  w ith  th e  s la s h  marks in  each  i n t e r v a l  r e p r e s e n t in g  th e  

o c c u rre n c e  o f  a  b e h a v io r .  The upper s e c t io n  o f  F ig u re  10 i s  th e  

p r e - t r e a tm e n t  and th e  p o s t- t r e a tm e n t  d a ta  re c o rd e d  by  u s in g  20- 

second  i n t e r v a l s .  B oth  p r e -  and p o s t - t r e a tm e n t  d a ta  show th e  b e ­

h a v io r  c c u r r in g  in  100$ o f  th e  i n t e r v a l s .  I f  1 0 -seco n d  in t e r v a l s  

had been  u se d  t o  re c o rd  th e  same b e h a v io r ,  th e  d a ta  s h e e t  m igh t 

have lo o k ed  som eth ing  l i k e  th e  low er s e c t io n  o f  F ig u re  10. Here 

th e  p r e - t r e a tm e n t  d a ta  show th e  b e h a v io r  o c c u r r in g  in  100$ o f  th e  

i n t e r v a l s ,  b u t  th e  p o s t- t r e a tm e n t  d a ta  show th e  b e h a v io r  o c c u rr in g  

in  50$ o f  th e  i n t e r v a l s .  In  t h i s  c a s e ,  th e  u se  o f  2 0 -seco n d  i n t e r ­

v a ls  has i n t e r a c t e d  w ith  s h o r t  IRTs to  mask w hat c o u ld  be  c o n s id e re d  

an e f f e c t i v e  t r e a tm e n t  p ro c e d u re . T hus, problem s w ith  i n t e r v a l  

re c o rd in g  a r e  th e  g r e a t e s t  w ith  lo n g e r  i n t e r v a l s  w here m u l t ip le  

o c c u rre n c e s  o f  a  b e h a v io r  w ith  s h o r t  IRTs cau ses  a  d e f l a t i o n  o r  

m asking  o f  th e  a c t u a l  s t r e n g th  o f  a  b e h a v io r .
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Figure 10

Sample d a ta  s h e e ts  showing p r e -  and p o s t ­
tr e a tm e n t re c o rd s  when 2 0 -second  o r  10- 
second in t e r v a l s  a r e  u sed  t o  r e c o rd  th e  
b e h a v io r .
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E m p ir ic a l A n a ly s is  o f  I n t e r v a l  R eco rd ing

P erhaps an exam ple o r  two o f  a c t u a l  in s ta n c e s  o f  d i s t o r t i o n  

w i l l  d em o n stra te  some o f  th e  p r a c t i c a l  problem s in  th e  u se  o f  i n t e r ­

v a l  r e c o rd in g . C lassroom  b e h a v io r  was c o l le c te d  u s in g  th e  Datam yte 

sy s te m .'5 W ith t h i s  in s tru m e n t th e  i n i t i a t i o n  and c e s s a t io n  o f  

b e h a v io rs  a r e  e n te re d  on a  keyboard s im i la r  to  t h a t  o f  an  add ing  

m achine. As th e  b e h a v io r  codes a re  e n te re d  on th e  k ey b o ard , th e  

codes and th e  tim e ( to  th e  n e a r e s t  second) a re  re c o rd e d  on a  c a s s e t t e  

ta p e .  S ubsequen t com puter a n a ly s i s  o f  th e  c a s s e t t e  ta p e  f u rn is h e s  

th e  r e s e a r c h e r  w ith  much th e  same in fo rm a tio n  a s  an e v e n t r e c o rd ;  

namely fre q u e n c y , d u r a t io n ,  IP.T, and te m p o ra l d i s t r i b u t i o n  o f  th e  

r e s p o n s e s .

The b e h a v io r  re c o rd e d  in  th e  fo llo w in g  exam ples was o u t - o f -  

s e a t  and th e  re c o rd in g  s e s s io n s  were 30 m in u tes  lo n g . O u t-o f - s e a t  

b e h a v io r  was d e f in e d  a s  "any  tim e th e  s e a t  o f  th e  p a n ts  o f  th e  su b ­

j e c t  was n o t in  c o n ta c t  w ith  th e  s e a t  o f  th e  c h a i r . "  In  th e  f i r s t  

exam ple, th e  b e h a v io r  o c c u rre d  7 tim es  w ith  a  t o t a l  d u r a t io n  o f  U05 

seco n d s . Thus, th e  b e h a v io r  was a c t u a l l y  o c c u r r in g  22.5% o f  th e  

s e s s io n .  I f  th e  b e h a v io r  i s  recoded  in to  1 0 -second  i n t e r v a l s ,  th e  

i n t e r v a l  method would show th a t  th e  b e h a v io r  o c c u rre d  in  51 o r  

28.3% o f  th e  i n t e r v a l s .  In  t h i s  p a r t i c u l a r  in s ta n c e ,  th e r e  i s  an

^M anufactured  by E le c tro /G e n e ra l  C o rp o ra tio n , 128 Jack so n  
Avenue N orth , H opkins, M inneso ta 553^3*
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o v e re s tim a tio n  o f  5»S$ in  th e  t o t a l  d u ra t io n  o f  th e  b e h a v io r .  And, 

i f  one were lo o k in g  a t  th e  i n t e r v a l  d a ta  as  a  r e f l e c t i o n  o f  th e  

fre q u e n c y  o f  th e  b e h a v io r ,  th e  d i s t o r t i o n  w ould be even  g r e a t e r  (an 

a c t u a l  freq u en cy  o f  7 com pared to  an  i n t e r v a l  freq u en cy  o f  51)•

In  a n o th e r  exam ple, o u t - o f - s e a t  b e h a v io r  o c c u r re d  50 tim es 

d u rin g  th e  30-m inu te  s e s s io n  f o r  a  t o t a l  d u ra t io n  o f  976 seconds 

w hich r e p re s e n ts  ^S.7% o f  th e  t o t a l  s e s s io n .  However, when th e  

b e h a v io r  was reco d ed  in to  1 0 -seco n d  i n t e r v a l s ,  i t  was found to  

occu r in  111 in t e r v a l s  w hich r e p r e s e n ts  61 . 7$  o f  th e  s e s s io n .

H ere , i n t e r v a l  r e c o rd in g  r e s u l t e d  in  a  13$ i n f l a t i o n  in  th e  t o t a l  

d u ra t io n  o f  th e  b e h a v io r .

A f i n a l  exam ple a l s o  p o in t s  o u t th e  d i s t o r t i o n  r e s u l t i n g  from 

t h e  use o f  i n t e r v a l  r e c o rd in g .  O u t-o f - s e a t  b e h a v io r  was re c o rd e d  

35 tim es  d u r in g  a  30-m inu te  s e s s io n  w ith  a  t o t a l  d u r a t io n  o f  331 

seconds o r  lS .3 $  o f  th e  s e s s io n .  A f te r  re c o d in g  in to  te n  second 

i n t e r v a l s ,  th e  b e h a v io r  o c c u rs  in  71 o r  39«^$ o f  th e  i n t e r v a l s .  A 

? ! . ! $  i n f l a t i o n  o f  th e  t o t a l  d u ra t io n  o f  th e  b e h a v io r  has r e s u l t e d .

R eco rd ing  a c tu a l  b e h a v io r  in  a  c lassro o m  s e t t i n g  and th e n  r e ­

cod ing  th e  d a ta  in t o  1 0 -seco n d  in t e r v a l s  d em o n s tra te s  t h a t  i n t e r v a l  

r e c o rd in g  does r e s u l t  in  d i s t o r t i o n  and t h i s  d i s t o r t i o n  i s  u s u a l ly  

i n f l a t i o n .  Even though  th e r e  w ere o c c a s io n s  o f  m u l t ip le  o ccu rren c es  

o f  th e  b e h a v io r  w ith in  an  i n t e r v a l  in  th e  above exam ples ( e s p e c ia l ly  

th e  second o n e ) , th e  in h e re n t  i n f l a t i o n  o f  i n t e r v a l  r e c o rd in g  p r e ­

dom inates in  ev e ry  in s ta n c e .  The exam ples w ere n o t  c a r e f u l ly  chosen 

to  d em o n stra te  d i s t o r t i o n ;  th e y  happen to  r e p r e s e n t  d a ta  from th e
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f i r s t  th r e e  days o f  an  ex p erim en t to  m odify  o u t - o f - s e a t  b e h a v io r . 

In  a l l  th r e e  in s ta n c e s  th e  d i s t o r t i o n  i s  s u b s t a n t i a l  and  co u ld  

le a d  one to  q u e s t io n  th e  i n t e r n a l  v a l i d i t y  o f  any d a ta  c o l le c t e d  

by th e  i n t e r v a l  re c o rd in g  m ethod.
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DISCUSSION

T his a n a ly s i s  has to u ch ed  on some o f  th e  v a r ia b le s  a f f e c t in g  

th e  a c c u ra c y  o f  th e  i n t e r v a l  re c o rd in g  m ethod. A l l  b e h a v io r s ,  

w hether in  th e  w o rld  o f  th e  b e h a v io r  a n a ly s t  o r  th e  t h e o r e t i c a l  

w orld  o f  t h i s  p a p e r ,  e x h i b i t  th e  v e ry  same p r o p e r t i e s  upon w hich 

t h i s  a n a ly s i s  is  b a s e d , i . e . ,  f re q u e n c y , d u ra t io n ,  and  IRT. To th e  

e x te n t  t h a t  r e a l  b e h a v io rs  e x h ib i t  th e  same p r o p e r t i e s ,  th e  a n a ly s is  

a p p l ie s  to  th o se  b e h a v io r s .  But i t  i s  on ly  w ith in  th e  c o n fin e s  o f  

th i s  p ap e r t h a t  th e  i n t e r a c t i o n  o f  r a t e ,  d u r a t io n ,  and IRT can  be 

c o n t ro l le d  and t h e i r  e f f e c t  on th e  re c o rd e d  d a ta  o b se rv e d . In  th e  

n a tu r a l  env ironm ent th e s e  v a r ia b le s  change in  unm easured ways.

Thus, th e  r e s e a r c h e r  has no knowledge as to  w hich o f  th e s e  th r e e  

v a r ia b le s  was r e s p o n s ib le  f o r  th e  r e p o r te d  b e h a v io r  change .

The problem s w ith  i n t e r v a l  r e c o rd in g  a re  m u l t ip l e .  F i r s t ,  

th e re  i s  th e  d i s t o r t i o n  in  th e  a b s o lu te  l e v e l  o f  th e  b e h a v io r  due 

to  e i t h e r  i n f l a t i o n ,  a s  was shown by u se  o f  th e  e x p e c te d  v a lu e  

fo rm u la , o r  d e f l a t i o n ,  due t o  u n reco rd ed  m u l t ip le  o c c u rre n c e s  o f  

th e  b e h a v io r .  Second , th e  d i s t o r t i o n  i s  a  fu n c tio n  o f  fre q u e n c y , 

d u r a t io n ,  IRT, and i n t e r v a l  s i z e .  When re c o rd in g  b e h a v io rs  in  th e  

n a tu r a l  env ironm ent th e s e  v a r ia b le s  i n t e r a c t  and th e  amount o f  d i s ­

to r t i o n  cr th e  n a tu re  o f  th e  d i s t o r t i o n  ( i n f l a t i o n  o r  d e f l a t io n )  is  

n o t known. T h ird , i n t e r v a l  r e c o rd in g  i s  n o t an  a c c u ra te  method o f 

e s t im a t in g  e i t h e r  th e  freq u en cy  o r  th e  d u ra tio n  o f  a  b e h a v io r . 

M u ltip le  o c c u rre n c e s  o f  a  b e h a v io r  w ith in  an  i n t e r v a l  make in t e r v a l
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re c o rd in g  an u n a c c e p ta b le  e s t im a to r  o f  freq u en cy  acid c r e d i t i n g  an 

e n t i r e  i n t e r v a l  when th e  b e h a v io r  ta k es  up on ly  a  sm all p o r t io n  o f  

the i n t e r v a l  makes i n t e r v a l  r e c o rd in g  u n a c c e p ta b le  as  an e s t im a te  

o f  d u ra t io n .

3 ak e r and W hitehead (1972) make n o te  o f  th e  i n f l a t i o n  r e s u l t i n g  

from in t e r v a l  re c o rd in g  and recommend th a t  an  ev en t r e c o rd e r  be 

u se d . Such an in s tru m e n t n o t o n ly  m easures th e  o ccu rren c e  o f  ar. 

e v e n t ,  b u t i t s  d u ra t io n  as w e l l .  The e v e n t re c o rd e r  can a l s o  be 

used  to  re c o rd  s e v e ra l  b e h a v io rs  s im u lta n e o u s ly  and  g iv e  an  a c c u ra te  

r e p r e s e n ta t io n  o f  th e s e  b e h a v io r s .  The Datam yte i s  an exam ple o f  

one ty p e  o f  e v en t r e c o rd e r  w hich may be u sed .

However, due to  th e  c o s t  o f  ev e n t re c o rd e rs  and t h e i r  fo re ig n  

n a tu re  in  c la ss ro o m s, homes, and th e  l i k e ,  t h i s  i s  o f te n  n o t a  

p r a c t i c a l  a i t e r : i a t i v e .  In  such  a  c a s e ,  a  form o f i n t e r v a l  re c o rd in g  

may be u s e f u l  d e s p i te  i t s  l i m i t a t i o n s .  In c re a s e d  accu racy  in  r e ­

co rd ing  would r e s u l t  i f  o n ly  i n i t i a t i o n s  o f  th e  b e h a v io r  were r e ­

corded  and m u l t ip le  i n i t i a t i o n s  w ith in  an  in t e r v a l  were a l s o  r e ­

c o rd e d . Thus, th e  i n t e r v a l  m ethod w ould r e a l l y  be reduced  to  

freq u en cy  r e c o rd in g , b u t a  r e c o rd  o f  th e  tem p o ra l p a t t e r n  o f  th e  

b e h a v io r  would be made a t  th e  same t im e . The e x a g g e ra te d  m agnitude 

o f  b e h a v io r  change r e s u l t i n g  from  i n t e r v a l  r e c o rd in g  w ould be 

e l im in a te d  and i t  co u ld  be s a id  w ith  in c re a s e d  co n fid e n ce  th a t  

"Y es, th e  e x p e rim e n ta l t r e a tm e n ts  d id  make a  d i f f e r e n c e  in  t h i s  

s p e c i f i c  e x p e r im e n ta l i n s t a n c e ."
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