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EFFECTS OF TIME PARAMETERS ON TEE MEASUREMENT 

OF TEACHERS’ VERBAL BEHAVIOR PATTERNS USING 

THE FLANDERS SYSTEM OF INTERACTION ANALYSIS

CHAPTER I  

INTRODUCTION

E ducators have long  d e s ire d  and s o u ^ t  to  improve th e  te a c h ln g -  

le a m in g ;  o r in s t r u c t io n a l ,  p ro c e s s . M otivated  by  th e  aw areness th a t  

th e  q u a l i ty  o f  l iv in g  in  modem, con^lex , te c h n o lo g ic a l s o c ie t ie s  i s  

g r e a t ly  a f f e c te d  by th e  q u a l i ty  o f  th e  te a c h in g - le a m in g  p ro c e ss , edu­

c a to r s  have a rd u o u sly  and c r i t i c a l l y  examined t h i s  p ro cess  seek ing  to  

g a in  a  more comprehensive u n d ers tan d in g  o f i t .

For many y ea rs  ed u ca to rs  have c e n te re d  t h e i r  re se a rc h  on th e  

le a rn in g  a sp e c t o f  th e  in s t r u c t io n a l  p ro c e ss . These re se a rc h e rs  have 

used  many and d iv e rse  re se a rc h  d e s ig n s , in s tru m e n ts , and tech n iq u es  in  

a tte m p tin g  to  determ ine s p e c i f ic  co n d itio n s  under which le a rn in g  i s  max­

im ized . From th e se  a ttem p ts  have come many in s ig h ts  in to  th e  in s t r u c ­

t i o n a l  p ro c e ss .

I n te r a c t io n  a n a ly s is ,  a  system s approach o f  id e n t i fy in g ,  c la s ­

s i fy in g ,  and q u a n tify in g  th e  classroom  v e rb a l in te r a c t io n  o f  te a c h e rs  

and s tu d e n ts , has emerged to  prominence during  th e  l a s t  decade a s  a  to o l  

f o r  o b ta in in g  re sea rc h  d a ta . This system s approach p ro v id es  re se a rc h e rs  

w ith  a  new means to  un d ers tan d in g  th e  in s t r u c t io n a l  p ro c e s s .
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Simon and Boyer^ l i s t  and d e sc rib e  tw e n ty -s ix  o f  th e  f i f t y -  

p lu s  I n te r a c t io n  a n a ly s is  system s which have been developed to  d a te .

They c l a s s i f y  each system  a s  " a f f e c t iv e ,"  " c o g n it iv e ,"  o r  b o th , depend­

in g  on w hether th e  system  d e a ls  w ith  th e  em otional c lim a te  o f  th e  c l a s s ­

room, a n d /o r  w ith  th e  th in k in g  p ro cess  i t s e l f .  Each system  i s  d i f f e r e n t ,  

and d e riv e s  i t s  p e c u l i a r i t i e s  from th e  purposes o f  th e  p e rso n  \dio c re a te d  

th e  system . A ll  system s a re  s im i la r  in  t h a t  a l l  have s e v e ra l  c a te g o r ie s  

o f  v e rb a l b eh av io r and methods o f  c o l le c t in g ,  re c o rd in g , and in te r p r e t in g  

d a ta .  No system  i s  p u rp o rted  to  be com plete e n o u ^  to  m easure a l l  o f  th e  

s ig n i f ic a n t  a sp e c ts  o f  c lassroom  in te r a c t io n ,  b u t each system  m easures 

some a sp e c t o f  i t .

I n  th e  e a r ly  1950 *s a t  th e  U n iv e rs ity  o f  M innesota, F landers
p

developed \daat Medley and M itz e l have c a l le d  th e  most s o p h is t ic a te d  in ­

t e r a c t io n  a n a ly s is  system  th u s  f a r  developed. This system  known a s  th e  

F landers  System o f I n te r a c t io n  A n a ly sis  (FSIA) i s  d e sc rib ed  by Fl a nd e rs  

a s :

. . .  a  method o f  o b se rv a tio n  . . . u sed  to  q u a n tify  
th e  q u a l i t a t iv e  a sp e c ts  o f  v e rb a l communication. The 
e n t i r e  p ro cess  becomes a  measure o f  te a c h e r  in flu en c e  
because i t  makes th e  assum ption t h a t  most te a c h e r  i n ­
flu en ce  i s  ex p ressed  th rough  v e rb a l s ta tem en ts  and 
t h a t  most nonverbal in f lu e n c e  i s  p o s i t iv e ly  c o r re la te d  
w ith  th e  v e rb a l . . .  An a n a ly s is  o f  spontaneous com­
m unication  betw een in d iv id u a ls  . . .  Of th e  t o t a l

^A nita  Simon and E . G il Boyer, e d s . ,  M irro rs  f o r  Behavior: An 
Anthology o f  Classroom O bservation  In stru m en ts  (P h ila d e lp h ia , P enn.: 
R esearch f o r  B e t te r  Schoo ls, I n c . ,  I 967) ,  p p . I - I 6 .

^D. M. Medley and H. E . M itz e l, "M easuring Classroom B ehavior 
by  S ystem atic  O bserva tion ,"  i n  Handbook o f  R esearch  on Teaching, ed . by 
N. L. Gage (New York: Rand-McNally, 19^13), p .  27I .



complex c a l le d  't e a c h in g , ' in te r a c t io n  a n a ly s is  
a p p lie s  on ly  to  th e  c o n te n t- f re e  c h a r a c te r i s t i c s  
o f  v e rb a l com m unication. ̂

Simon and Boyer^ d e sc rib e  th e  F lan d ers  system  a s  an  " a f f e c t iv e ” 

system  concerned w ith  th e  em otiona l c lim a te  o f  th e  c lassroom . They 

f u r th e r  in d ic a te  th a t  t h i s  system  i s  p r im a r i ly  concerned w ith  th e  "how" 

o f  te ac h in g  and le a rn in g  s in ce  i t  i s  " c o n te n t- f re e "  and can  be used  

w ith  any s u b je c t .

(F or a  b r i e f  d e s c r ip t io n  o f  th e  ÎSIA c a te g o r ie s ,  th e  procedure  

f o r  c a te g o r iz in g  te a c h e r -p u p i l  in te r a c t io n ,  and th e  p rocedure  f o r  u s in g  

and in te r p r e t in g  th e  d a ta ,  see Appendix A .)

Background o f  Problem 

The F landers  system  has been  u sed  e x te n s iv e ly  a s  a  re se a rc h  

to o l .  The e a r ly  re s e a rc h  u s in g  th e  FSIA was designed  to  r e l a t e  c h i l ­

d re n ’s a t t i t u d e s  to  p a t te r n s  o f  te a c h e r  v e rb a l b e h av io r . L a te r  re se a rc h  

was designed  to  d e te m in e  th e  r e la t io n s h ip  betw een s tu d e n t achievem ent 

and te a c h e r  v e rb a l b e h av io r p a t te r n s .  And re c e n t ly ,  re s e a rc h  has been 

designed  to  determ ine th e  e f f e c t s  o f  in te r a c t io n  a n a ly s is  t r a in in g  on 

s tu d e n t te a c h e r s .5

3Ned A. F la n d e rs , "Some R e la tio n sh ip s  Among Teacher In f lu e n c e , 
P u p il A tt i tu d e s  and A chievem ent," Contemporary R esearch  on Teacher 
E f fe c tiv e n e s s , ed . by  Bruce J .  B idd le  and W illiam  J . E lle n a  (New York; 
H o lt, R in e h a rt, and W inston, I n c . ) ,  r e p r in te d  in  I n te r a c t io n  A n a ly s is ; 
Theory. R esearch , and A p p lic a tio n , ed . by Edmund J .  Amidon and  John B. 
Hough (R eading, Mass. :  Addison-W esley Pub. C o., I 967) ,  pp . 218-19*

^ im o n  and Boyer, op. c i t . ,  p . 2 .

^Edmund Amidon, " I n te r a c t io n  A nalysis  and  I t s  A p p lic a tio n  to  
S tuden t T each ing ,"  T h e o re tic a l  Bases f o r  P ro fe s s io n a l  L abora to ry  ISx- 
p e rie n ce s  i n  Teacher E d uca tion , F o rty -F o u rth  Yearbook o f  th e  A ssn. f o r  
S tu d en t Teaching (DubuqueJ l a . :  W. C. Brown C o., I n c . ,  I 965) ,  p p . 71-92.
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In  an a ly z in g  th e  re se a rc h , no c o n s is te n cy  i s  found in  th e  tim e 

p aram eters  o f  o b se rv a tio n s  when th e  F lan d ers  system  i s  u sed . The number 

o f  o b se rv a tio n s  v a r ie s  among s tu d ie s ,  a s  do th e  le n g th s  o f  o b se rv a tio n s , 

and many tim es th e  le n g th s  o f  o b se rv a tio n s  v a ry  w ith in  a  s tu d y . The in ­

c o n s is te n c ie s  a re  i l l u s t r a t e d  by th e  fo llo w in g  re sea rc h  s tu d ie s .

Moskowltz^ s tu d ie d  th e  e f f e c t s  o f  in te r a c t io n  a n a ly s is  t r a in in g  

on th e  a t t i t u d e s  and te a c h in g  p a t te r n s  o f  co o p era tin g  te a c h e rs  and s tu ­

den t te a c h e rs .  By observ in g  f o r ty - f o u r  co o p era tin g  te a c h e rs  and f o r ty -  

fo u r  s tu d e n t te a c h e rs  two tim es each ( th e  le n g th s  o f  th e  o b se rv a tio n s  were 

n o t in c lu d ed  in  th e  r e p o r t  o f  th e  s tu d y ) , she found t h a t  b o th  s tu d e n t and 

co o p era tin g  te a c h e rs  t r a in e d  in  in te r a c t io n  a n a ly s is  u sed  s ig n i f ic a n t ly  

more in d i r e c t  te a c h in g  p a t te r n s  th a n  th o se  s tu d e n t and c o o p e ra tin g  te a c h ­

e rs  w ith o u t such t r a in in g ,  ( in d i r e c t  and d i r e c t  te ac h in g  p a t te rn s  a re  

determ ined  by c a lc u la t in g  l/D  r a t i o s . See D e f in it io n s :  l /D  R a t io .)

Lehman'^ observed  s ix ty  s tu d e n t te a c h e rs  f o r  tw enty  m inutes each 

on s ix  d i f f e r e n t  o ccasions du rin g  a  ten-w eek p e r io d  to  determ ine th e  e f ­

f e c ts  o f  p re - s e rv ic e  t r a in in g  i n  in te r a c t io n  a n a ly s is  on th e  v e rb a l b e ­

h a v io r  o f  s tu d e n t te a c h e rs .  He found th a t  s tu d e n t te a c h e rs  t r a in e d  in  

in te r a c t io n  a n a ly s is  le c tu r e d  l e s s ,  u sed  le s s ^ d i r e c t  te a c h e r  t a l k  and 

more in d i r e c t  te a c h e r  t a l k ,  b e t t e r  a cc e p ted  and  c l a r i f i e d  s tu d e n t id e a s , 

and encouraged more spontaneous s tu d e n t t a l k .

G ertrude Moskowitz, "The A tt i tu d e s  and Teaching P a tte rn s  o f  Co­
o p e ra tin g  Teachers and S tu d en t T eachers T ra in ed  in  I n te r a c t io n  A n a ly s is ,"  
I n te r a c t io n  A na ly sis : Theory, R esearch and A p p lic a tio n , ed . by  Edmund J .  
Amidon and John B, H o u ^  (R eading, M ass.: Addison-W esley Pub. C o., I 967) ,  
pp . 271- 282 .

^E rn est E . Lohman, "A Study o f  th e  E f fe c t  o f  P re - s e rv ic e  T ra in ­
in g  i n  I n te r a c t io n  A n alysis  on th e  V erbal B ehavior o f  S tuden t T each ers ,"  
D is s e r ta t io n  A b s tra c ts , XXVII (March, I 967) ,  2922.



Yulo^ u sed  th e  FSIA a s  a  su p e rv iso ry  dev ice  w ith  in te r n  sc ien ce  

te a c h e rs .  Through th e  in te rn s h ip  p e r io d  fo u r te e n  te a c h e rs  were observed 

s ix  tim es each to  f in d  i f  t r a in in g  i n  in te r a c t io n  a n a ly s is  a f f e c te d  th e  

v e rb a l b eh av io r p a t te r n s  o f  th e  in te r n  te a c h e r s .  (The le n g th  o f  each ob­

s e rv a tio n  was n o t m entioned . ) His f in d in g s  in d ic a te d  th a t  th e  v e rb a l be­

h a v io r  p a t te r n s  o f  th e  in te r n s  were n o t s ig n i f i c a n t ly  a f f e c te d  by i n t e r ­

a c t io n  a n a ly s is  t r a in in g .

McLeod^ became in te r e s te d  i n  th e  e f f e c t  o f  s tu d e n t te a c h e rs  w ith  

t r a in in g  i n  in t e r a c t io n  a n a ly s is  on t h e i r  c o o p e ra tin g  te a c h e rs .  He ob­

se rv ed  each o f  th e  s tu d e n t te a c h e rs  f o r  s ix  h o u rs—two hours a t  th e  be­

g in n in g ; two hou rs in  th e  m idd le , and two hou rs  a t  th e  end o f  th e  s tu ­

den t te a c h in g  p e r io d . He n o ted  t h a t  s tu d e n t te a c h e rs  w ith  t r a in in g  in  

in te r a c t io n  a n a ly s is  e x e r te d  more in d i r e c t  te a c h e r  in f lu e n c e  th a n  th o se  

w ithou t t r a in in g .  He a ls o  found th a t  s tu d e n t te a c h e rs  w ith  t r a in in g  

changed th e  most d u rin g  th e  f i r s t  h a l f  o f  th e  s tu d e n t te ac h in g  p e rio d , 

w hile  th o se  s tu d e n t te a c h e rs  w ith o u t t r a in in g  in c re a se d  t h e i r  change 

r a t e  most d u ring  th e  second h a l f  o f s tu d e n t te a c h in g . But s tu d e n t te a c h ­

e r s ,  w ith  o r  w ith o u t t r a in in g ,  changed to  p a t te r n s  which were v e ry  s imil a r  

to  t h e i r  c o o p era tin g  te a c h e r s .  The changes t h a t  each o f  th e  two groups 

o f  s tu d e n t te a c h e rs  made were changes t h a t  d ec reased  th e  number o f d i f ­

fe ren ces  betw een them.

^Elalph J .  Yulo, J r . ,  "An E x p lo ra tio n  o f  th e  FSIA a s  a  S uperv iso ry  
Device w ith  S cience  T each e rs ,"  D is s e r ta t io n s  A b s tra c ts , XXVIII (August,
1967), 528.

^R ichard  J .  McLeod, "Changes in  th e  V erbal I n te r a c t io n  P a tte rn s  
o f  Secondary S cience  S tu d en t Teachers Who Have Had T ra in in g  in  I n te r a c t io n  
A nalysis  and th e  R e la tio n sh ip  o f  These Changes to  th e  V erbal I n te r a c t io n  o f 
T h e ir  C ooperating  T each e rs ,"  D is s e r ta t io n  A b s tra c ts ,  XXVIII ( J u ly , I 967) ,
l k 3 . "
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Dickman^® used  an  e x ten s iv e  amount o f  o b se rv a tio n  tim e when she 

employed th e  F landers  system  f o r  h e r  s tu d y . She was a ls o  in te r e s t e d  in  

th e  e f f e c t  o f  in te r a c t io n  a n a ly s is  t r a in in g  on te a c h e r  classroom  v e rb a l 

b e h av io r . She observed each te a c h e r  two d i f f e r e n t  tim es and each tim e 

fo r  two com plete days. She analyzed  th e  t o t a l  t a l k  f o r  th e  two com plete 

days o f  o b se rv a tio n s  w ithou t re g a rd  to  tim e , and found no s ig n i f ic a n t  

d if fe re n c e  between te a c h e rs  w ith  in te r a c t io n  a n a ly s is  t r a in in g  and th o se  

w ith o u t in te r a c t io n  a n a ly s is  t r a in in g .

F u rs t and A m idon^ analyzed  th e  v e rb a l b eh av io r p a t te rn s  o f  

e lem en tary  te a c h e rs .  T h e ir re se a rc h  in v o lv ed  te a c h e rs  a t  each grade 

l e v e l ,  and te a c h e rs  in  each o f  th e  s u b je c t a re a s  o f  a r i th m e tic ,  s o c ia l  

s tu d ie s ,  and re a d in g . They found t h a t ,  o v e r a l l ,  f i r s t  and second grade 

te a c h e rs  use  more in d i r e c t  th a n  d i r e c t  s ta tem e n ts ; t h i r d  and fo u r th  grade 

te a c h e rs  use  more d i r e c t  th a n  in d i r e c t  in f lu e n c e  i n  a r i th m e tic  and re a d ­

in g , and v ic e  v e rsa  in  s o c ia l  s tu d ie s ;  and f i f t h  and s ix th  grade te a c h e rs  

a re  more d i r e c t  th a n  in d i r e c t .  P ercen tage  o f  te a c h e r  t a l k  v a r ie d  l i t t l e  

from grade to  g rade , b u t th e  pe rcen tag e  o f  s tu d e n t t a l k  d ecreased  s te a d i ly  

betw een grades one and s ix .  They f u r th e r  found t h a t  s tu d e n t achievem ent 

was g re a te r  when s tu d e n t t a l k  and in d i r e c t  te a c h e r  in f lu e n c e  were g re a te r .

An a n a ly s is  o f th e  procedure  u sed  by F u rs t  and Amidon i n  t h e i r  

re se a rc h  p ro je c t  shows th a t  o f  th e  l 6o te a c h e rs  observed , no more th an

^^Lenore W. Dickman, "E ducation  o f  I n te r n  Teachers: An E x p eri­
ment With I n te r a c t io n  A n a ly s is ,"  D is s e r ta t io n  A b s tra c ts , XXVIII (May,
1968) ,  4507- 8 .

^Norm a F u rs t  and Edmund Amidon, "T eacher-P up il I n te r a c t io n  
P a tte rn s  in  th e  Elem entary S choo l,"  Amidon and Hough, op. c i t . ,  pp . 167- 
175-



te n  o f  th e  te a c h e rs  cou ld  have been  observed  more th a n  two t im e s . One- 

hundred f i f t y  te a c h e rs  were observed  one tim e each . The le n g th s  o f  th e  

o b se rv a tio n s  ranged from t h i r t y  to  f o r ty - f iv e  m inu tes .

The a v a i la b le  l i t e r a t u r e  surveyed does n o t c o n ta in  e m p ir ic a l 

d a ta  abou t tim e param eters which in d ic a te  how long  o b se rv a tio n s  should  

b e , o r  how many o b se rv a tio n s  a re  n ecessa ry  to  o b ta in  c o n s is te n t  m easures 

o f  v e rb a l  b eh av io r p a t te rn s  o f te a c h e rs .  I t  does c o n ta in  a  s ta tem en t by 

Amidon abou t tim e p a ram ete rs , b u t  th e  s ta tem en t I s  n o t accompanied nor 

supp o rted  by e m p ir ic a l d a ta , g iv es  on ly  a  range o f  tim e  f o r  o b se rv a tio n s , 

and does n o t In d ic a te  th e  s p e c i f ic  e f f e c t s  tim e has on m easured v e rb a l  

b eh av io r p a t te rn s  o f  te a c h e rs .  Amidon s t a t e s :

. . .  He ( te a c h e r)  w i l l  a ls o  want to  a ssu re  an 
adequate  sample o f  h is  t o t a l  b eh av io r p a t te r n  by  c o l­
le c t in g  d a ta  du rin g  s e v e ra l  d i f f e r e n t  ty p es  o f  le sso n s  
and by making c e r t a in  t h a t  th e  le n g th  o f  tim e o f  each 
o b se rv a tio n , as  w e ll as  th e  t o t a l  amount o f  tim e sp en t 
In  o b se rv a tio n , I s  s u f f i c i e n t .  A s in g le  o b se rv a tio n , 
to  supp ly  a  s a t i s f a c to r y  sanqjle, needs to  be about 
tw enty  m inutes lo n g . S e v e ra l o b se rv a tio n s  to t a l i n g  
abou t th re e  hours g ive  a  s a t i s f a c to r y  b a s is  f o r  th e  
f i r s t  I n t e r p r e t a t i o n s . ^

Value o f  Study

Emanating from th e  p reced in g  In fo rm a tio n  I s  a  s e r ie s  o f  q u e s tio n s , 

such a s :  I f  d i f f e r e n t  tim e p a ram ete rs—le n g th s  and numbers o f  o b se rv a tio n s-

were u sed  In  each o f  th e  re se a rc h  s tu d ie s  review ed, would th e  o b ta in e d  r e ­

s u l t s  be  th e  same o r d i f f e r e n t?  How long  shou ld  o b se rv a tio n s  be? How many 

o b se rv a tio n s  a re  needed to  produce c o n s is te n t  m easures o f  v e rb a l beh av io r 

p a t te r n s  o f  te a c h e rs?  J u s t  \Aiat im pact does tim e have on m easured v e rb a l

^Edmund J .  Amidon and Red A. F la n d e rs , The Role o f  th e  Teacher In  
th e  Classroom (M n n e ap o lls , M inn.: A ssn. f o r  P ro d u ctiv e  Teaching, 1967)
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"behavior p a t te rn s  o f  te a c h e rs?  The v a lu e  o f  t h i s  s tu d y  i s  in  p ro ­

v id in g  e m p ir ic a l d a ta  which w i l l  g ive  a t  l e a s t  p a r t i a l  answ ers to  th e  

q u e s tio n s  t h a t  have been posed .

S ta tem en t o f  th e  Problem

The problem  o f  t h i s  s tu d y  was to  a s c e r ta in  th e  e f f e c t s  o f  two 

tim e p a ram ete rs—number o f  o b se rv a tio n s  and le n g th s  o f  o b se rv a tio n s— 

on th e  s t a b i l i t y  o f  te a c h e r s ' v e rb a l b eh av io r p a t te r n s  m easured by th e  

F lan d ers  System o f  I n te r a c t io n  A n a ly s is .

The problem  had two a s p e c ts .  The f i r s t  a sp e c t o f  th e  problem  

was to  determ ine how 10 , 20 , and 30 m inutes o f  o b se rv a tio n  tim e a f f e c te d  

th e  m easured v e rb a l b eh av io r p a t te r n s  o f  te a c h e r s .  The second a sp e c t o f  

th e  problem  was to  de ten n in e  th e  c o n s is te n c y  betw een and among m easured 

v e rb a l b eh av io r p a t te r n s  o f  te a c h e rs  o b ta in ed  in  two o b se rv a tio n s  o f  10 , 

20 , and 30 m inutes in  le n g th .

Hypotheses

In  o rd e r  to  implement th e  problem s in  t h i s  s tu d y , th e  fo llo w in g  

h y p o theses, which were fo rm u la ted  from th e  s ta tem en t o f  th e  problem , were 

te s te d :

(1 ) There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  c o r r e la t io n  between 

th e  i / d  r a t i o s  o b ta in ed  du rin g  th e  f i r s t  10 m inu tes o f  O bserva tion  1 and 

th e  f i r s t  20 m inutes o f  th e  same o b se rv a tio n .

(2 ) There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  c o r r e la t io n  between 

th e  i / d  r a t io s  o b ta in ed  du rin g  th e  f i r s t  10 m inutes o f  O bservation  1 

and th e  f i r s t  30 m inutes o f  th e  same o b se rv a tio n .
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(3 ) There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  c o r r e la t io n  "between

th e  i / d r a t i o s  o b ta in e d  d u rin g  th e  f i r s t  20 m inutes o f  O bservation  1

and th e  f i r s t  30 m inu tes o f  th e  same o b se rv a tio n .

(4 ) There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  c o r r e la t io n  between

th e  i / d r a t i o s  o b ta in e d  d u rin g  th e  f i r s t  10 m inutes o f  O bservation  2

and th e  f i r s t  20 m inu tes o f  th e  same o b se rv a tio n .

(5 ) There i s  no s t a t i s t i c a l l y  s ig n i f i c a n t  c o r r e la t io n  between

th e  i / d r a t i o s  o b ta in e d  d u rin g  th e  f i r s t  10 m inutes o f  O bservation  2

and th e  f i r s t  30 m inutes o f  th e  same o b se rv a tio n .

(6 ) There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  c o r r e la t io n  between

th e  i / d r a t i o s  o b ta in e d  d u rin g  th e  f i r s t  20 m inutes o f  O bservation  2

and th e  f i r s t  30 m inu tes o f  th e  same o b se rv a tio n .

(7 ) There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  c o r r e la t io n  between

th e  i / d r a t i o s  o b ta in e d  d u rin g  th e  f i r s t  10 m inutes o f  O bservation  1

emd th e  f i r s t  10 m inutes o f  O bservation  2 .

(8 ) There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  c o r r e la t io n  between

th e  i / d r a t i o s  o b ta in e d  d u rin g  th e  f i r s t  10 m inutes o f  O bservation  1

and th e  f i r s t  20 m inutes o f  O bservation  2 .

(9 ) There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  c o r r e la t io n  between

th e  i / d r a t i o s  o b ta in e d  d u rin g  th e  f i r s t  10 m inutes o f  O bservation  1

and th e  f i r s t  30 m inutes o f  O bservation  2 .

(10) There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  c o r r e la t io n  between

th e  i / d r a t i o s  o b ta in e d  d u rin g  th e  f i r s t  20 m inutes o f  O bservation  1

and th e  f i r s t  10 m inutes o f  O bservation  2 .

( U )  There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  c o r r e la t io n  between

th e  i / d r a t i o s  o b ta in e d  d u rin g  th e  f i r s t  20 m inutes o f  O bservation  1

and th e  f i r s t  20 m inutes o f  O bservation  2 .



10

(12) There i s  no s t a t i s t i c a l l y  s ig n i f i c a n t  c o r r e la t io n  between 

th e  i / d r a t i o s  o b ta in ed  du rin g  th e  f i r s t  20 m inutes o f  O bservation  1

and th e  f i r s t  30 m inutes o f  O bserva tion  2 .

(13 ) There i s  no s t a t i s t i c a l l y  s ig n i f i c a n t  c o r r e la t io n  between 

th e  i / d  r a t i o s  o b ta in e d  du rin g  th e  f i r s t  30 m inu tes o f  O bservation  1

and th e  f i r s t  10 m inutes o f  O bservation  2 .

(1À) There i s  no s t a t i s t i c a l l y  s ig n i f i c a n t  c o r r e la t io n  betw een 

th e  i / d  r a t i o s  o b ta in ed  du rin g  th e  f i r s t  30 m inutes o f  O bservation  1 

and th e  f i r s t  20 m inutes o f  O bservation  2 .

( 15 ) There i s  no s t a t i s t i c a l l y  s ig n i f i c a n t  c o r r e la t io n  between 

th e  i / d  r a t i o s  o b ta in e d  du rin g  th e  f i r s t  30 m inu tes o f  O bservation  1 

and th e  f i r s t  30 m inutes o f  O bserva tion  2 .

Procedure

E s ta b l is h in g  O bserver R e l i a b i l i t y . Recommendations f o r  th e  

s e le c t io n  and  t r a in in g  o f  th e  o b se rv e r and th e  method o f  e s tim a tin g  

o b serv er r e l i a b i l i t y  were fo llow ed .

S e le c t io n  o f  O bserver. F lan d e rs  recommends th a t  an  o b serv er 

have ex p erien ce  a s  an  e lem en tary  te ac h e r^ ^  and ex p erien ce  as an  o b serv er 

o f  te a c h e r  classroom  b e h a v i o r . S i n c e  th e  re s e a rc h e r  f o r  t h i s  p ro je c t  

had had  ex p erien ce  as  an  e lem en tary  te a c h e r  and as  an  ob serv er o f  te a c h e r  

b eh av io r i n  many d i f f e r e n t  k inds o f  classroom s b o th  as  an e lem en tary  p r in ­

c ip a l  and a  s u p e rv iso r  o f  s tu d e n t te a c h e rs ,  he fu n c tio n e d  a s  th e  o b serv er 

f o r  t h i s  p r o je c t .

^^Hed A. F la n d e rs , ”E ie  Problems o f  O bserver T ra in in g  and R e l i­
a b i l i t y , "  Amidon and Hough, op. c i t . ,  p .  I 5 8 .

l^Amidon and F la n d e rs , op. c i t . ,  p .  3*
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T ra in in g  o f  O bserver. The o b serv er had  had  much Involvem ent 

In  th e  FSIA. t r a in in g  p ro c e ss . I n i t i a l  t r a in in g  In  th e  FSIA vas rece iv ed  

th rough  th e  use o f  m a te r ia ls —manuals and aud io  ta p e s —p rep a red  by th e  

A sso c ia tio n  f o r  P ro d u c tiv e  Teaching. A d d itio n a l t r a in in g  experiences 

vere  p ro v id ed  th rough  th e  o b s e rv e r 's  t r a in in g  o f  p re - s e rv ic e  and In -  

s e rv ic e  te a c h e rs  In  th e  FSIA.

E s tim a tin g  O bserver R e l i a b i l i t y . A sug g ested  F la n d e rs ' ad ap ta ­

t io n  o f  S c o t t 's  c o e f f ic ie n t  was used  to  e s tim a te  th e  o b s e rv e r 's  r e l i ­

a b i l i t y .  A p re - p r o je c t  In tra -o b s e rv e r  r e l i a b i l i t y  c o e f f ic ie n t  o f  .93 

was e s ta b l is h e d . A p o s t - p r o je c t  check o f  o b serv er r e l i a b i l i t y  produced 

an  In tra -o b s e rv e r  r e l i a b i l i t y  c o e f f ic ie n t  o f  . 92 . (See Appendix B .)

S e le c t io n  o f  S u b je c ts . In  o rd e r to  c o n tro l  any unusual amount 

o f I n s t i t u t i o n a l  In f lu en c e  which m ight be p re s e n t ,  a  s t r a t i f i e d  random 

sam pling p ro cess  was used  to  s e le c t  a  p ro p o r tio n a te  number o f  In te rm ed ia te  

te a c h e rs  from each o f  th e  n ine  Norman, Oklahoma p u b lic  e lem en tary  sch o o ls . 

T h ir ty  e lem en tary  te a c h e rs  In  grades fo u r , f iv e ,  and s ix  who had never had 

t r a in in g  In  I n te r a c t io n  a n a ly s is  were randomly s e le c te d  and observed .

S ince a  sample o f  t h i r t y  te a c h e rs  was s e le c te d  from a  p o p u la tio n  o f  s ix ty -  

seven , th e  p ro p o r tio n  was a  l i t t l e  le s s  th an  1 to  2 . T h e re fo re , In  schoo ls 

which had an even number o f  In te rm ed ia te  te a c h e rs ,  h a l f  o f  th e  te ac h e rs  

were randomly s e le c te d .  In  schoo ls  which had an  odd number o f  In te rm ed i­

a te  te a c h e rs ,  one le s s  th a n  h a l f  o f  th e  te a c h e rs  was s e le c te d .  A r t , Music, 

and P h y s ic a l E ducation  te a c h e rs  were n o t s e le c te d  In  o rd e r to  a ssu re  an 

o p p o rtu n ity  to  observe v e rb a l  I n te ra c t io n  In  a  classroom .

O bserving P ro ced u re . Each te a c h e r  was observed  f o r  two t h l r t y -  

m lnute p e rio d s  on two d i f f e r e n t  days w ith  c e r ta in  classroom  c o n tro ls
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b e in g  e x e r te d . The m ajor classroom  v a r ia b le s  o f  tim e o f  day, c la s s  

groups, c o n te n t, and method were c o n tro l le d  by making b o th  o b se rv a tio n s  

o f  each te a c h e r  a t  th e  same tim e on each day and in v o lv in g  th e  same 

group o f  s tu d en ts  in  th e  same co n ten t a r e a .  A method which invo lved  

th e  Tsdiole c la s s  and gave each member o f  th e  c la s s  an  o p p o rtu n ity  f o r  

v e rb a l p a r t i c ip a t io n  was s e le c te d  by each te a c h e r  f o r  th e  f i r s t  observa­

t io n ,  and was re p e a te d  d u rin g  th e  second o b se rv a tio n . P re c is e  tim in g  

o f o b se rv a tio n s  and a p p ro p r ia te  m arking o f th e  d a ta  g a th ered  during  each 

te n  m inute b lo ck  o f  tim e o f  each o b se rv a tio n  were in c lu d ed  i n  th e  ob- 

s e iv a tio n  p ro ced u re . The s ta n d a rd  FSIA procedure o f  c a te g o r iz in g  te a c h ­

e r -p u p i l  in te r a c t io n  was fo llo w ed .

D e fin it io n s

D ire c t In f lu e n c e . V erbal b eh av io r in f lu e n c e  e x e r te d  by a 

te a c h e r , \dio when m easured by th e  fSIA , c o n s is te n t ly  uses a  g re a te r  

amount o f  d i r e c t  s ta tem en ts  th a n  in d i r e c t .  T h is in flu en c e  m inim izes th e  

freedom o f  s tu d e n ts  t o  respond . In f lu en c e  e x e r te d  by a  te a c h e r  whose 

i / d  r a t i o s  a re  c o n s is te n t ly  below O.500 .

Em otional C lim ate o f  C lassroom . G en era lized  a t t i t u d e s  tow ard 

th e  te a c h e r  and th e  c la s s  t h a t  p u p ils  sh a re , d e sp ite  t h e i r  in d iv id u a l  d i f ­

fe re n c e s , growing o u t o f  s o c ia l  in te r a c t io n  betw een th e  te a c h e r  and p u p ils .

I /D  R a t io . A m easure o f  th e  FSIA ;diich d e sc rib e s  v e rb a l b e ­

h av io r p a tte rn s  o f  te a c h e rs .  I t  i s  a  r a t i o  o f  in d i r e c t  s ta tem en ts  to  

d i r e c t  s ta te m e n ts . The r a t i o  number i s  found by d iv id in g  th e  t o t a l  num­

b e r  o f  m a trix  t a l l i e s  in  c a te g o r ie s  1 , 2 , 3 , and 4 by th e  number o f  m atrix  

t a l l i e s  in  c a te g o r ie s  1 , 2 , 3 ; 4 , $ , 6 , and 7» A r a t i o  above O.500  in d i ­

c a te s  in d ir e c tn e s s ,  and a  r a t i o  below 0 .$00  in d ic a te s  d ire c tn e s s .
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I n d i r e c t  In f lu e n c e . V erteil b eh av io r In f lu en c e  e x e r te d  by a 

te a c h e r ,  vdio \dien m easured by th e  ESIA, c o n s is te n t ly  u ses  a  g r e a te r  amount 

o f  I n d ir e c t  s ta tem en ts  th a n  d i r e c t .  This In f lu e n c e  maximizes th e  freedom 

o f  s tu d en ts  to  respond . In f lu en c e  e x e r te d  by  a  te a c h e r  whose l/D  r a t io s  

a re  c o n s is te n t ly  above O.50O.

I n te r a c t io n . V erbal communication ta k in g  p la c e  In  a  classroom . 

This m l ^ t  be te a c h e r  to  s tu d e n t communication, s tu d e n t to  te a c h e r  com­

m unication , o r  s tu d e n t to  s tu d e n t communication.

In te r a c t io n  A n a ly s is . A classroom  o b s e rv a tio n a l tech n iq u e  

\dilch a llow s th e  q u a n t i f ic a t io n  w ith  r e l i a b i l i t y  o f  c e r t a in  s e le c te d  

q u a l i ta t iv e  a sp e c ts  o f  spontaneous v e rb a l b e h av io r o f  te a c h e rs  and p u p i ls .

In tra -O b se rv e r  R e l i a b i l i t y  C o e f f ic ie n t . That c o e f f ic ie n t  t& lch 

In d ic a te s  th e  amount o f  agreem ent on th e  d a ta  c o l le c te d  by  an  ob serv er 

during  two o b se rv a tio n s  o f  th e  same classroom  s i tu a t io n .

Measured V erbal B ehavior P a tte rn s  o f  T each e rs . Those p a tte rn s  

which a re  d e sc rib e d  by  th e  I/D  r a t i o s  o f  th e  îS IA .

O bserver. The re s e a rc h e r  o f  t h i s  p r o je c t  •vAio was t r a in e d  In  

th e  u se  and I n te r p r e ta t io n  o f  th e  FSIA, e s ta b l is h e d  h im se lf  a s  a  r e l i a b le  

o b serv er w ith  a  h ig h e r  th a n  .866 In tr a -o b s e rv e r  r e l i a b i l i t y  c o e f f ic ie n t ,  

and who observed and reco rd ed  th e  v e rb a l b eh av io r o f  te a c h e rs  and s tu ­

den ts  In  c lassroom s.

P r in c ip a l  B ehavior P a t t e r n . That p a t te r n  o f  b eh av io r o f  every  

te a c h e r  vhlch  s e t s  th e  em otional c lim a te  o f  th e  classroom  and appears 

to  be r a th e r  s ta b le  once e s ta b l is h e d . T h is p a t te r n  developed du rin g  th e
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f i r s t  y e a r  o f  te a c h in g  i s  l i k e ly  to  be co n tin u ed  by a  te a c h e r  th e  f o l ­

low ing y e a r .^ ^

Assumptions

(1 ) T hat th e  u se  o f  th e  FSIA p ro v id ed  r e l i a b l e  d is c r e te  o b se r­

v a t io n a l  d a ta  r e p re s e n ta t iv e  o f th e  te a c h e r s ' c lassroom  v e rb a l  b e h a v io r .

( 2 ) T hat a  S c o t t 's  r e l i a b i l i t y  c o e f f ic ie n t  b ased  on in t r a - o b -  

s e rv e r  agreem ent o f  c o l le c te d  d a ta  c o n s t i tu te s  o b se rv e r r e l i a b i l i t y .

( 3 ) T hat th e  v e rb a l b eh av io r o f  a  te a c h e r  i s  an  adequate  sample 

o f  h i s  t o t a l  b e h a v io r .

(4 ) T hat th e  m easured v e rb a l b eh av io r p a t te r n  (I/D  r a t i o )  r e ­

f l e c t s  th e  p r in c ip a l  v e rb a l  b eh av io r p a t t e r n  o f  a  te a c h e r .

( 5 ) T hat th e  m easured v e rb a l  b eh av io r p a t t e r n  (I /D  r a t i o )  r e ­

f l e c t s  th e  p r in c ip a l  b eh av io r p a t t e m  o f  a  te a c h e r .

(6 ) T hat ev ery  te a c h e r  has a  p r in c ip a l  b e h av io r p a t t e m .

D e lim ita tio n s

(1 ) The economics o f  tim e  and money l im ite d  th e  amount o f  

d a ta  t h a t  was c o l le c te d .

( 2 ) The g e n e ra l iz a t io n s  drawn from t h i s  s tu d y  a re  l im i te d  by 

th e  s tu d y  to  th e  s tu d y .

Overview o f  Subsequent C hapters 

C hapter I I  w i l l  be a  rev iew  o f  r e l a t e d  re s e a rc h  and l i t e r a t u r e .

The tre a tm e n t and a n a ly s is  o f  d a ta  and f in d in g s  w i l l  be p re se n te d  i n  Chap­

t e r  I I I .  C hapter IV w i l l  in c lu d e  th e  summary, c o n c lu s io n s , and recommendations.

E . A nderson, "The Measurement o f  Domination and o f  S o c ia l  
I n te g r a t iv e  B ehavior i n  T each ers ' C on tacts  w ith  C h ild re n ,"  C h ild  Develop­
m ent, X (1939) ,  73- 89 , c i t e d  by Amidon and F la n d e rs , op. c i t . ,  p p . 72-?4 .



CHAPTER I I  

RELATED LITERATURE 

T his rev iew  o f  r e l a t e d  l i t e r a t u r e  i s  concerned w ith  th e

fo llow ing :

(1 ) R esearch  r e l a t e d  to  th e  developm ent o f  th e  F lan d ers  

System o f  I n te r a c t io n  A n a ly s is .

( 2 ) R esearch  r e l a t e d  to  th e  g e n e ra l u ses  o f  th e  F lan d ers  

System o f  I n te r a t io n  A n a ly s is .

( 3 ) R esearch  r e l a t e d  to  th e  use o f  th e  F lan d e rs  System o f  

I n te r a c t io n  A n a ly sis  i n  p re - s e r v ic e  te a c h e r  e d u ca tio n .

(4 ) R esearch  d e sig n s  idiich e x e r te d  v a rio u s  c o n tro ls  and used  

v a rio u s  tim e param eters  —number and le n g th s —o f  o b se rv a tio n s  ^riaen th e  

F landers  System o f  I n te r a c t io n  A n a ly sis  was ençlo y ed .

H is to r i c a l  P e rsp e c tiv e  

In  1936, Melby^^ sug g ested  a  need f o r  r e l i a b l e  and v a l id  te c h ­

n iques f o r  m easuring te a c h e r -s tu d e n t  in te r a c t io n  i n  th e  le a rn in g  p ro cess .

16E. 0 . Melby, " S u p e rv is io n ,"  Review o f  E d u ca tio n a l R esearch ,
VI (June , 1936) ,  324- 336,  c i t e d  by John W ith a ll and W. W. Lewis, ^ S o c ia l 
I n te r a c t io n  in  th e  C lassroom ," Handbook o f  R esearch on T eaching , ed . N. L. 
Gage (Chicago: Rand-McHally and C o., I 963) ,  p .  689 .

15
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One y e a r  b e fo re , B arr^^  concluded th a t  " q u a l i t i e s ,  such a s  knowledge o f

s u b je c t  and m astery  o f  te ac h in g  s k i l l s ,  t h a t  a re  ra p id ly  m easured a re

overshadowed by th e  d i f f i c u l t  -  to  -m easure and s u b tle  v a r ia b le s  o f th e

te a c h e r ’s ph ilo so p h y , p e r s o n a l i ty ,  i n t e i3>ersonal r e la t io n s h ip s ,  and th e
18a re a  o f  te a c h e r -p u p il  r e la t io n s h ip s ."

To some degree th e se  o p in io n s  seemed to  r e f l e c t  a  f r u s t r a t i o n  

Tidiich e d u c a tio n a l, c l i n i c a l ,  and  s o c ia l  p sy ch o lo g is ts  exp erien ced  in  th e  

1930 's  id iile  a tte m p tin g  to  m easure s o c ia l  in te r a c t io n  in  th e  c lassroom . 

For n e a r ly  two decades, o p in io n n a lre s , q u e s tio n n a ire s , s ta n d a rd iz e d  

achievem ent and in te l l ig e n c e  t e s t s ,  socicxnetric  te ch n iq u es , and ra t in g s  

s c a le s  had been used  in  research - f o r  g a th e r in g  in fo rm a tio n  abou t how 

re la t io n s h ip s  between te a c h e rs  and  s tu d e n ts  a f f e c te d  th e  le a rn in g  c l i ­

m ate in  c la s s  rooms. More s o p h is t ic a te d  Instrum en ts  \d iich  cou ld  meas­

u re  s tu d e n t- te a c h e r  in te r a c t io n  a s  i t  o ccu rred  were needed f o r  use  in  

th e  classroom .

As e a r ly  as  1914, Hom^® had developed a  p u p il  response  c a t ­

egory  system  fo r  su p e rv iso rs  to  re c o rd  p u p i l  beh av io rs  \d iile  observ ing

^7 a . s .  B a rr , "The Measurement o f  Teaching A b i l i ty ,"  J o u rn a l o f  
E d u ca tio n a l R esearch , JK V III (A p r i l ,  1939 ) ,  56I - 69 , c i t e d  by  John W ith a ll 
and  W. W. Lewis, "S o c ia l I n te r a c t io n  in  th e  C lassroom ," Handbook o f  Re­
se a rc h  on Teaching, ed . N. L . Gage (Chicago; Rand-McHally and C o., I 963) ,
p .  689 .

^®W ithall and Lewis, op. c i t . ,  p . 689 .

^^ I b i d . , p p . 684-700.
20

E. Horn, D is t r ib u t io n  o f  O pportunity  f o r  P a r t i c ip a t io n  Among 
th e  V arious P u p ils  i n  Classroom R e c i ta t io n s ,"  Teachers C ollege C on tr. Ed­
u c a tio n , 12VII (1914) ,  c i t e d  by  Donald M. Medley and E. E . M itz e l, "Meas­
u r in g  Classroom B ehavior by  S y stem atic  O bserva tion ,"  Handbook o f  R esearch 
on Teaching, ed . N. L. Gage (Chicago: Rand-McHally and C o ., I 963) ,  p .  254.
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in  c lassro o m s. In  1928, P ucke tt^^  in ç ro v ed  th e  system  hy  developing a  

s e t  o f  symbols f o r  each ca teg o ry  which made re c o rd in g  e a s i e r .  As a  sy s ­

tem f o r  re c o rd in g  d a ta  i t  was e f f e c t iv e ,  b u t i t  la ck ed  th e  in g re d ie n t 

which makes an  o b se rv a tio n  in s tru m en t congplete—a  means o f  sco r in g  o r 

q u a n tify in g  th e  d a ta  f o r  in te r p r e ta t io n .

A d e ta i le d  te a c h e r-s tu d e n t response  ca teg o ry  system  w ith  a  

cumbersome re c o rd in g  p ro cess  was designed  by  W r i^ ts to n e  in  193^ fo r  use
Op

i n  determ in ing  classroom  in te r a c t io n .  W rightstone used  th e  in s tru m en t 

f o r  m easuring p u rp o ses, b u t  c r i t ic i s m  was le v e le d  a t  th e  v a l id i ty  and 

r e l i a b i l i t y  o f  th e  measurements he o b ta in ed , m ain ly  because o f inadequate  

sco rin g  p ro ced u res , b u t a ls o  because o f  th e  o b s e rv e r 's  in a c c u ra c ie s  in  

reco rd in g  th e  d a ta .

The response  ca teg o ry  system s developed by Horn, P u c k e tt, and 

W rightstone were r a th e r  ingen ious sy stem s.^3 Medley and M itze l p ra is e d  

and n o ted  th e  l im i ta t io n s  o f  th e se  o b se rv a tio n  in s tru m en ts  \dien th ey  

s ta te d  th a t  " th e  q u a r te r  c en tu ry  s in c e  th e se  p ro cedu res were in tro d u ced  

has seen  l i t t l e  improvement in  th e  forms o f  such item s (c a te g o r ie s  o f  

b e h a v io r ) . Improvements have been made, however, i n  p rocedures fo r

C. P u c k e tt, "Making S u p e rv is io n  O b je c tiv e ,"  School Review, 
XXXVI (March, 1928), 209-212, c i t e d  by Donald M. Medley and H. E . M itz e l, 
"M easuring Classroom  B ehavior by S ystem atic  O b se rv a tio n ,"  Handbook o f 
Research on Teaching, ed . N. L. Gage (Chicago; Rand-McHally and C o., 
1 9 ^ 3 )/ p." 25U.

pp
J .  W. W r i^ ts to n e ,  A p p ra isa l o f  Hewer P r a c t ic e s  in  S e le c te d  

P u b lic  Schools (Hew York: Bureau o f  P u b lic a t io n s , Teachers C o llege, 
Columbia U n iv e rs ity , 1935), c i te d  by Medley and M itz e l, op. c i t . ,  
pp . 255-57-

^^Medley and M itz e l, op . c i t . ,  pp . 254 and 256 .
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sco rin g  them. A f r e s h  lo o k  a t  classroom  b eh av io r w ith  th e se  o ld  item s
ok

and new methods o f  a n a ly s is  migpit y ie ld  in te r e s t in g  r e s u l t s . ”

I n  th e  l a t e  1 9 3 0 's , Anderson began re se a rc h  in  which he a t -
25tem pted to  measure th e  em otiona l c lim a te  o f  th e  c lassroom . By 1946, 

Anderson and h is  a s s o c ia te s '^ ;  27; 28 conqpleted an  e x te n s iv e  amount 

o f  re se a rc h  \diich became " th e  most pow erfu l in f lu e n c e  on th e  d i r e c t io n  

o f  th e  developm ent o f  c a te g o ry  system s ^ i c h  measure th e  a f f e c t iv e  c l i ­

mate o f  th e  c lassroom .

Anderson e t  a l  were a b le  to  c o n s tru c t an  o b se rv a tio n  system  

w ith  c a te g o r ie s  o f  b o th  v e rb a l and nonverbal b eh av io r f o r  b o th  te a c h e rs  

and s tu d en ts  a s  th e y  in te r a c te d  w ith  each o th e r .  The c a te g o r ie s  o f  b e ­

h a v io r f o r  te a c h e rs  were d iv id e d  in to  two m ajor groups—dominant b eh av io r 

and in te g r a t iv e  b e h av io r . Dominant b eh av io r was th a t  by which te a c h e rs  

c o n tro l le d  th e i i ' s tu d e n ts .  I n te g r a t iv e  b eh av io r was t h a t  by which te a c h ­

e r s  encouraged v a rio u s  ty p es  o f  s h a r in g . L a te r  a  p rocedure  fo r  re c o rd in g

ok
I b i d . ,  p .  257 .

25h . H. A nderson, op. c i t . , p . 73-89.

H. Anderson and H elen M. Brewer, "S tu d ie s  o f  T each ers ' 
Classroom P e r s o n a l i t ie s ,  I ;  Domi.native and S o c ia l ly  I n te g r a t iv e  B ehavior 
o f  K indergarten  T each e rs ,"  A pplied  Psychology Monographs, No. 6 , 1945.

^?H. H. Anderson and J .  E . Brewer, "S tu d ie s  o f  T each e rs ' C la ss ­
room P e r s o n a l i t ie s ,  I I ;  E f fe c ts  o f  T each ers ' Dominative and In te g ra t iv e  
C ontacts on C h ild re n 's  Classroom  B ehav io r,"  A pplied  Psychology Monographs, 
No. 8 , 1946.

28h , H. Anderson, J .  E. Brewer, and Mary F . Reed, "S tu d ie s  o f  
T eachers ' Classroom P e r s o n a l i t i e s ,  I I I :  Follow -up S tu d ie s  o f  th e  E f fe c ts  
Dominative and I n te g ra t iv e  C on tacts on C h ild re n 's  B ehav io r,"  A pplied  
Psychology Monographs, No. 11 , 1946.

29Simon and Boyer, op. c i t . ,  p . 3 .
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b o th  te a c h e r  and s tu d e n t b eh av io rs  s im u ltan eo u sly  vas developed. In ­

i t i a l l y  th e y  u sed  th e  system  to  observe c h ild re n  in  n u rse ry  schoo ls  vdiere 

th e y  reco rd ed  th e  b eh av io rs  o f  one c h i ld  a t  a  tim e ■vdiile in te r a c t in g  v i th  

th e  te a c h e r .  Each c h i ld  vas observed  f o r  f iv e -m in u te  p e r io d s  tv e n ty - fo u r  

tim es (two h o u rs ) .  From t h i s  i n i t i a l  re s e a rc h , and re in fo rc e d  by sub­

sequen t re s e a rc h , th e y  concluded th a t  th e  te a c h e r  vas th e  m ost i n f l u ­

e n t i a l  v a r ia b le  on th e  em otional c lim a te  o f  th e  c lassroom .

The re se a rc h  o f  I d p p i t t  and White^® a ls o  h e lp ed  t o  g ive  im petus 

to  th e  s tu d y  o f  c lassroom  in te r a c t io n  by o b s e rv a tio n a l system s. In  la b ­

o ra to ry  s e t t i n g s ,  th e y  s tu d ie d  th e  in f lu e n c e  which a d u l ts  le a d e rs  had  on 

groups o f  boys, and t h e i r  f in d in g s  sup p o rted  th e  g e n e ra l co n c lu s io n s  o f  

Anderson and h is  c o lle a g u e s .

By 1949 , W ith a ll had  developed a  c a te g o ry  system  to  measure
■31

classroom  in te r a c t io n  by c la s s i f y in g  te a c h e r s ' s tatem ents."^ However, 

i t  vas n o t a  tech n iq u e  fo r  observ in g  in  th e  classroom , b u t a  way o f  

c la s s i f y in g  ty p e w r it te n  t r a n s c r ip t s  which were ta k e n  from sound re c o rd ­

in g s  o f  a c tu a l  classroom  s e s s io n s . This system  was based  on th e  assump­

t io n  t h a t  a  t e a c h e r 's  v e rb a l b eh av io r ad eq u a te ly  re p re se n ts  h is  t o t a l  

b eh av io r . W ith a l l 's  system  c o n s is te d  o f  seven c a te g o r ie s —th re e  o f  which 

re p re se n te d  ty p es  o f  le a rn e r -c e n te re d  s ta te m e n ts , th re e  o f  which re p re ­

sen te d  ty p es  o f  te a c h e r -c e n te re d  s ta te m e n ts , and one lA ich  re p re se n te d

R. L ip p i t t  and R. K. W hite, "The S o c ia l  C lim ate o f  C h ild re n 's  
G roups,” C h ild  B e ^ v io r  and Development, e d s . R. G. B ark er, J .  S . Kounin, 
and H. F . W right (New York: McGraw-Hill Book C o., 194-3)•

^^John W ith a ll, "The Development o f  a  Technique f o r  th e  Measure­
ment o f  S o c ia l-E m o tio n a l C lim ate in  C lassroom s," Jo u rn a l o f  E xperim ental 
E d uca tion , XVII (March, 1949), 347-61-
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n e u t r a l i t y .  A r a t i o  "between th e  number o f  le a rn e r -c e n te re d  s ta tem en ts  

and th e  number o f  te a c h e r -c e n te re d  s ta tem en ts  o f  a  te a c h e r  gave a  quan­

t i f i e d  assessm en t o f  th e  em otional c lim a te  o f  th e  c lassroom . W ith a ll 

r e f e r r e d  to  t h i s  r a t i o  a s  th e  "C lim ate In d ex ."  In  develop ing  t h i s  sy s ­

tem , W ith a ll found t h a t  200 s ta tem e n ts  would g ive  an  adequate  sample o f 

a  g iven  t e a c h e r 's  s ta te m e n ts . W ith a l l 's  re se a rc h  u s in g  t h i s  in s tru m en t 

a l s o  su p p o rted  A nderson 's  co n c lu s io n  t h a t  a  te a c h e r ’ s b eh av io r s e ts  th e  

em otional c lim a te  o f  th e  c lassroom .

M itz e l and Rabinow itz^^ seemed to  be concerned w ith  tim e param­

e te r s  when th e y  used  W ith a ll ' s te c h n iq u e . They v i s i t e d  fo u r  te a c h e rs — 

two fo u r th  and  two f i f t h  grade te a c h e rs —e ig h t tim es each on e ig h t  con­

s e c u tiv e  Monday m ornings. Each o b se rv e r t a l l i e d  te a c h e rs  s ta tem en ts  f o r  

abou t t h i r t y  m inutes on each v i s i t .  They found each  te a c h e r 's  b eh av io r 

v a r ie d  s ig n i f i c a n t ly  from v i s i t  to  v i s i t ,  and th e y  concluded t h a t  te a c h e rs  

a d ap t t h e i r  b eh av io rs  to  th e  immediate s i tu a t io n .

In  1950 , B a leses  developed a  re se a rc h  tech n iq u e  to  analyze  sm all 

group b e h av io r lA ich  he  c a l le d  " I n te r a c t io n  P ro cess  A n a ly s is ."  S ince 

th e  I n te r a c t io n  P ro cess  A n a ly sis  was an  o b s e rv a tio n a l tech n iq u e  f o r  r e ­

co rd in g  in te r a c t io n  a s  i t  o ccu rred , and had  c a te g o r ie s  o f  b e h av io r which 

d e sc rib e d  th e  b eh av io r o f  te a c h e rs  and s tu d e n ts  i n  th e  c lassroom . B a le 's  

tech n iq u e  had  a  profound  in f lu e n c e  on th e  development o f  classroom  i n t e r ­

a c t io n  a n a ly s is  system s.

3 % . E . M itz e l and W. R abinow itz, "A ssessing  S oc ia l-E m o tio n a l 
C lim ate in  th e  Classroom  by W ith a l l 's  T echnique," P sy ch o lo g ica l Mono­
g rap h s , i x v i i  ( 1953) ,  1 - 1 9 .

33Robert F . B a les , I n te r a c t io n  P rocess A n a ly sis  (Cambridge, 
M ass.: Addison-W esley P re s s ,  I n c . ,  1950).
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In  th e  e a r ly  1950's ,  F landers  developed th e  in te r a c t io n  a n a l­

y s is  system  used  in  t h i s  s tu d y  (See Appendix A ). F la n d e rs ' re se a rc h  i n  

th e  development o f  in te r a c t io n  a n a ly s is  vas a c tu a l ly  an  e x ten s io n  and r e ­

finem ent o f  th e  work o f  Anderson, L ip p i t t  emd W hite, W ith a ll, and B ales .
! . .

F la n d e rs ' c a te g o r ie s  o f  b eh av io r a re  much l ik e  h is  c o lle a g u e s , b u t he 

made two unique c o n tr ib u tio n s  to  th e  development o f  I n te ra c t io n  a n a ly ­

s i s  . They a re  a  p rocedure f o r  reco rd in g  spontaneous v e rb a l b eh av io r In  

th e  classroom  euid a  method o f  p re se rv in g  b eh av io r sequences.

G eneral Uses o f  th e  FSIA

In  develop ing  th e  F lan d ers  system , F landers  f i r s t  conducted 

re se a rc h  In  la b o ra to ry  s i tu a t io n s  In  ^ I c h  he co n fro n ted  In d iv id u a l 

s tu d e n ts  w ith  v a rio u s  ty p es  o f  te a c h e r  b e h av io r . He n o ted  th a t  d i r e c t ,  

o r  dom inant, te a c h e r  b e h av io r was d is l ik e d  by s tu d e n ts ,  caused a  r e ­

d u c tio n  In  r e te n t io n  o f  knowledge, and caused  c e r ta in  p h y s ic a l d is o r ­

ders  o f  th e  s tu d e n ts ' b o d ie s . I n d i r e c t ,  o r  I n te g r a t iv e ,  te a c h e r  be­

h a v io r  produced th e  o p p o site  s tu d e n t r e a c t io n s .  Hence, F la n d e rs ' i n i t i a l  

la b o ra to ry  work confirm ed th e  f in d in g s  o f  h i s  p re d e c e sso rs , th a t  th e  

t e a c h e r 's  b eh av io r I s  th e  prim ary  f a c to r  in  e s ta b l is h in g  th e  c lim a te  o f 

a  classroom .

The e a r ly  f i e l d  s tu d ie s  between 195^-57 were designed  to  d e te r ­

mine th e  e f f e c t s  o f  v a rio u s  ty p es  o f  te a c h e r  b eh av io r on th e  a t t i tu d e s  

o f  s tu d e n ts .  In  W elling ton , New Z ealand , F landers  composed p r o f i l e s  o f

3^Ned A. F la n d e rs , "P e rso n -S o c ia l A nxiety  a s  a  F ac to r In  Ex­
p e rim e n ta l Learning S i tu a t io n s ,"  J o u rn a l o f  E d u ca tio n a l R esearch, XLV 
(O ctober, 1951), 100-10.
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teacher behavior from 70^000 tallies recorded during 200 observer hours 
In 33 classrooms. He found that In classes \dilch had hlg^ attitude 
scores— where the students liked teachers; wanted to do school work, 
felt that rewards and punishment are fair, and felt Independence from 
teachers— teachers utilized more Indirect Influence than teachers with 
classes which had lower attitude scores. Whereas, classes with low 
attitude scores had teachers \dio exerted more direct Influence than 
teachers with classes which had higher attitude s c o r e s .35

Between 1930-60, Flanders and his assoclates^^ conducted a 
research study In the Minneapolis public schools. One pairt of the study 
was the following: Sixteen social studies and sixteen mathematics teach­
ers were chosen from a large group of volunteer teachers to teach two- 
week units In their respective subject areas under controlled clrcum- 
stemces. Three trained observers worked together providing six hours 
of observations In each classroom. Some observations were for one hour 
and others were two hours In length. Composite matrices of direct and 
Indirect teachers showed that the two groups were significantly different. 
They found that achievement was generally higher In classes \diere the 
teacher was Indirect. However, they also found that some students leam 
more under direct teacher Influence than under Indirect Influence.

OKHed A. Flanders, "Teacher-Pupll Contacts and Mental %glene," 
Journal of Social Issues, XV (1959); 30-39*

^^Hed A. Flanders, Teacher Influence, Pupil Attitudes, and 
Achievement, United States Department of Health, Education and Welfare, 
Office of Education, Cooperative Research Project, No. 397 (Minneapolis: 
University of Minnesota, I96O).
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P robably  th e  most s ig n i f ic a n t  f in d in g  o f  t h i s  s tu d y  vas th a t  in d i r e c t  

te a c h e rs  a re  more f l e x ib le  th an  those  idio a re  d i r e c t .

Medley and M itz e l q u estio n ed  th e  comparing o f  one te a c h e r  w ith  

a n o th e r based  on th e  o v e r - a l l  perfoim ances o f  a l l  te a c h e rs  a s  vas done in  

th e  M inneapolis s tu d y . S ince th e  v a rio u s  te a c h e rs  compared were w orking 

in  d i f f e r e n t  ty p es  o f  s i tu a t io n s ,  th ey  s a id  t h a t  "use  o f  sco res  e i t h e r  

f o r  comparing d i f f e r e n t  te a c h e rs  o r f o r  s tu d y in g  d if fe re n c e s  in  a  s in g le  

te a c h e r 's  b eh av io r i n  th e se  d i f f e r e n t  ty p es  o f  s i tu a t io n s  inqplies i n f e r ­

ences about unobserved b e h av io rs , p a r t i c u la r ly  >daen b eh av io rs  a re  r e la te d  

to  s tu d en t achievem ent, a t t i t u d e s ,  and th e  l i ke ." ^ ?

Nelson^® found that indirect teacher influence was positively 
correlated with pupil achievement on written language tests. And direct 
teacher influence seemed to inhibit the development of students' written 
language skills.

Neiman^^ s tu d ie d  th e  in flu en c e  o f  te a c h e r s ' v e rb a l b eh av io r on 

th e  academic achievem ent o f  h i ^  school sophomores. He s e le c te d  s ix ty -  

fo u r te a c h e rs  and t h e i r  c la s s e s  f o r  h is  s tu d y . The te a c h e rs  re p re se n te d  

th e  academic a re a s  o f  E n g lish , m athem atics, s o c ia l  s tu d ie s  and s c ie n c e . 

Each te a c h e r  was g iven  one d a y 's  t r a in in g  in  th e  F lan d ers  system  and was

S^Medley and M itz e l, op. c i t . ,  p p . 2J3'-2jh.
38

Lois N elson, "Teacher L eadersh ip : An E m p irica l Approach to  
A nalyzing Teacher B ehavior i n  th e  C lassroom ," Classroom I n te r a c t io n  News­
l e t t e r ,  I I  (November, I 966) ,  31-2, c i te d  by  Amidon and F la n d e rs , The 
Role o f  th e  Teacher in  th e  Classroom (M inneapolis , M inn.: A sso c ia tio n  
f o r  P ro d u ctiv e  Teaching, I 967) ,  p .  86 .

^^A lbert M. Neiman, "M easuring and  E v a lu a tin g  V erbal In f lu en c e  
and E ffe c tiv e n e ss  in  Secondary School T each ing ," D is s e r ta t io n  A b s tra c ts , 
XXVIII (December, I 967) ,  2038 .
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l a t e r  v i s i t e d  by  two o b se rv e rs  on th re e  d i f f e r e n t  o ccas io n s—tw ice  In  

th e  f a l l  and once In  th e  s p r in g —to  o b ta in  v e rb a l b eh av io r p a t te r n  sc o re s . 

P re -  and p o s t - t e s t s  o f  th e  Iowa T e s ts  o f  E d u ca tio n a l Development were 

employed to  a p p ra is e  s tu d e n t grow th . He found t h a t  th e  c o r r e la t io n  o f 

s tu d e n t achievem ent w ith  t h e i r  te a c h e r s ' measured v e rb a l b eh av io r was 

n o t s t a t i s t i c a l l y  s ig n i f i c a n t .

A lo n g -te rm  s tu d y  was conducted by  Pow ell^^ to  determ ine th e  

e f f e c t s  o f  I n d i r e c t  o r  d i r e c t  te a c h e r  In f lu en c e  p a t te r n s  on p u p i l  ach iev e ­

m ent. P u p ils  were a ss ig n e d  to  a  te a c h e r  f o r  th re e  y e a r s .  D uring th e  

t h i r d  y e a r  d a ta  was c o l le c te d  th rough  th e  FSIA. During th e  fo u r th  y e a r 

th e  s tu d e n ts  were a ss ig n e d  to  new te a c h e rs  and more d a ta  was c o l le c te d  

th rough  th e  FSIA, (The tim e p a ram ete rs  o f  o b se rv a tio n s  were n o t men­

t io n e d  In  th e  a b s t r a c t . ) The s tu d e n ts  %dio sp en t th r e e  y ea rs  w ith  more 

I n d i r e c t  te a c h e rs  sco red  h ig h e r  on th e  SRA Achievement T e s ts  th a n  th o se  

s tu d e n ts  who were w ith  more d i r e c t  te a c h e rs .  Pow ell concluded th a t  In ­

d i r e c t  te a c h in g  f a c i l i t a t e s  p u p i l  achievem ent.

Amidon and F lan d e rs^ ^  e3q>osed a  s e le c te d  group o f  l4 0  dependent- 

prone s tu d e n ts  In  groups o f  tw en ty  to  te a c h e rs  who ro le -p la y e d  h ig h ly  

d i r e c t  and h ig h ly  I n d i r e c t  b e h a v io r . They found t h a t  geom etry ach iev e ­

ment was h ig h e r  f o r  th o se  s tu d e n ts  who were exposed to  I n d i r e c t  te a c h e r  

In f lu e n c e .

IfO
Evan Bhys P ow ell, "T eacher B ehavior and P u p il  Achievem ent," 

D is s e r ta t io n  A b s tra c ts ,  XXIX (O ctober, I 968) ,  1135-6.
41

Amidon and F la n d e rs , "The E f fe c ts  o f  D ire c t  and I n d i r e c t  
Teacher In f lu en c e  on D ependent-prone S tu d en ts  L earn ing  Geometry," 
J o u rn a l o f  E d u ca tio n a l Psychology, H I  ( 196I ) ,  286-91, c i t e d  by  Amidon 
and Houpdi. o p . c l t . .  up . 210- 16T
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Taking the results of observations from fifty-six elementary 
classrooms, grades three through six, Soars^^ selected sixteen class­
rooms to study the extreme effects of indirectness and directness on 
the development of vocabulary and reading skills. He found that in­
direct teaching behavior produced greater growth in vocabulary and 
reading skills than did direct teaching behavior.

Weber^^ discovered that indirect teaching produced higher 
scores on the Torrance Creativity Tests than did direct teaching. His 
conclusion was based on a study of students who had spent three years 
with either a direct or indirect teacher.

In two separate studies. La Shier^^ and Schantz^^ found that 
indirect teaching influence generally produced higher student achieve­
ment in science. Schantz noted that results were not significant for 
students with lower abilities.

U2R obert S. S o ar, " P u p il Needs and  T each e r-P u p il R e la tio n sh ip s : 
E xperiences Needed f o r  Comprehending R ead ing ," Amidon and Eou#i, op. c i t . ,  
pp. 243-50.

43
W. A. Weber, "Teacher and P u p il  C r e a t iv i ty ,"  U npublished 

d o c to ra l  t h e s i s ,  Tenqole U n iv e rs ity , P h ila d e lp h ia , 1967 , c i t e d  by Amidon 
and F la n d e rs , op . c i t . ,  p .  87 .

^W . S . La S h ie r ,  J r . , "The Use o f  I n te r a c t io n  A nalysis  i n  BSCS 
L aborato ry  Block C lassroom s," Paper re a d  a t  th e  N a tio n a l Science Teachers 
A sso c ia tio n  m eetin g s. New York C ity , A p r i l  3 , I 966 , c i t e d  by Amidon and 
F la n d e rs , The Role o f  th e  Teacher in  th e  Classroom  (M inneapolis, M inn.: 
A sso c ia tio n  f o r  P ro d u c tiv e  Teaching, I n c . ,  1 9 ^ 7 ) /  P* 8 6 .

45B etty  S chan tz , "An E xperim en ta l S tudy Comparing th e  E f fe c ts  
o f R e c a ll by  C h ild ren  in  D ire c t and I n d i r e c t  Teaching Methods a s  a  Tool 
o f M easurem ent," U npublished d o c to ra l  t h e s i s ,  P ennsy lvan ia  S ta te  U n iv e rs ity , 
S ta te  C o lleg e , 1963, c i t e d  by  Amidon and F la n d e rs , The Role o f  th e  Teacher 
in  th e  Classroom  (M inneapolis, M inn.: A sso c ia tio n  f o r  P ro d u ctiv e  Teaching, 
I n c . ,  1967}, p .  8 8 .
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I n te r a c t io n  a n a ly s is  has been used  i n  some in - s e rv ic e  t r a i n ­

in g  programs f o r  te a c h e rs .  In  1962, a  group o f  f i f t y - f i v e  te a c h e rs  p a r ­

t i c ip a te d  in  a  n in e  weeks in - s e rv ic e  t r a in in g  program conducted by 

F la n d e rs . Each o f  th o se  te a c h e rs  who p a r t i c ip a te d  were observed  about 

s ix  hours b e fo re  th e  t r a in in g  program began. P o s t t r a in in g  o b serv a tio n s  

were made to  determ ine th e  e f f e c t  o f  th e  t r a in in g  on th e  te a c h e r s ’ b e ­

h a v io r .  The p a r t i c ip a n ts  made changes in  t h e i r  p a t te rn s  o f  spontaneous 

v e rb a l b e h av io r . They were a b le  to  change t h e i r  p a t te rn s  and e x e r t  

v a rio u s  ty p es  o f  in f lu e n c e  in  d i f f e r e n t  s i tu a t io n s  because o f  t h e i r  

aw areness o f  th e  in f lu e n c e  o f  t h e i r  v e rb a l b eh av io r .

A two y e a r  in - s e rv ic e  p r o je c t  was d i r e c te d  by Amidon, K ies, 
k-7and P a l i s i  i n  which tw enty-tw o te a c h e rs ,  a  p r in c ip a l ,  and some s p e c ia l ­

i s t s  p a r t i c ip a te d .  The f i r s t  y e a r was sp en t in  t r a in in g  th e  te a c h e rs  in  th e  

use  and in te r p r e ta t io n  o f  in te r a c t io n  a n a ly s is .  The second y e a r o n e -h a lf  

o f  th e  te a c h e rs  decided  to  u se  in te r a c t io n  a n a ly s is  to  an a ly ze  t h e i r  

te ac h in g  b e h a v io rs . R esearch was n o t conducted on th i s  p ro je c t ;  however, 

t h i s  p r o je c t  i s  i l l u s t r a t i v e  o f  th e  type  o f  in - s e rv ic e  t r a in in g  programs 

b e in g  conducted u s in g  th e  F lan d ers  system .

46
Ned A. F la n d e rs , "Using I n te r a c t io n  A nalysis  i n  th e  In - s e rv ic e  

T ra in in g  o f  T each ers ,"  J o u rn a l o f  E xperim ental E d u ca tio n . XXX (Ju n e , I 962) ,
313-1 6 .

4?Edmund Amidon, K ath leen  K ies, and Anthony T. P a l i s i ,  "Group 
S u p erv ision : A tech n iq u e  f o r  Im proving Teaching B eh av io r," The N atio n a l 
E lem entary P r in c ip a l ,  XLV (A p r i l ,  I 966) ,  $4-8 .
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A s tu d y  o f  th e  e f f e c t s  o f  t r a in in g  in  in te r a c t io n  a n a ly s is  on
kfi

te a c h e r s ' a t t i t u d e s  and v e rb a l b eh av io r was made by W right. Twenty- 

e ig h t  th i r d ,  fo u r th , f i f t h ,  and s ix th  grade te a c h e rs  se rved  as  th e  sub­

j e c t s  f o r  h is  re s e a rc h . F ourteen  were t r a in e d  in  in te r a c t io n  a n a ly s is  

and fo u r te e n  were u sed  as a  c o n tro l  group. Each te a c h e r  was observed 

tw ice  b e fo re  and tw ice  a f t e r  re c e iv in g  t r a in in g  in  th e  FSIA. Those 

t r a in e d  in  th e  F landers  system  had a  g re a te r  change in  o v e ra l l  v e rb a l 

b eh av io r and e x e r te d  much more in d i r e c t  in f lu e n c e  on s tu d e n ts  th an  th o se  

vho d id  n o t re c e iv e  th e  t r a in in g .  He f u r th e r  concluded th a t  feedback 

th rough  su p e rv iso rs  i s  more e f f e c t iv e  in  producing  change in  te a c h e r s ' 

v e rb a l b eh av io r th a n  i s  having  te a c h e rs  s e lf -a n a ly z e  t h e i r  v e rb a l be­

h a v io r th rough  th e  use  o f  aud io  ta p e s .

Pankra tz^9  observed te n  p h y sics  te a c h e rs  du rin g  s ix  c la s s  

p e rio d s  to  determ ine t h e i r  v e rb a l b eh av io r p a t te r n s .  Of a  group o f 

t h i r t y  te a c h e rs  th e se  te n  te a c h e rs  were th e  f iv e  h ig h e s t  and f iv e  low­

e s t  rank ing  te a c h e rs  based  on e v a lu a tio n s  o f  p r in c ip a ls ,  s tu d e n ts , and 

on th e  Teaching S i tu a t io n  R eaction  T es t com pleted by th e  te a c h e rs  them­

s e lv e s . Teachers in  th e  h igh  BasapX̂  were found to  be more i n d i r e c t— 

used  more p r a is e ,  l e s s  c r i t ic i s m  and r e je c t io n ,  few er commands, and 

were more acc e p tin g  o f  s tu d e n ts ' id eas  and f e e l in g s —th an  th o se  te a c h ­

e rs  in  th e  low sam ple.

Donald L. W right, "A s tu d y  o f  th e  E f fe c t  o f  S e le c te d  Types o f  
T ra in in g  and Feedback on th e  V erbal B ehavior and A tti tu d e s  o f  T each ers ,"  
D is s e r ta t io n  A b s tra c ts , XXVIII (June , I 968) ,  4866.

^^Roger P an k ra tz , "V erbal I n te r a c t io n  P a tte rn s  in  th e  Classrooms 
o f S e le c te d  P hysics  T each ers ,"  Amidon and Hough, op. c i t . ,  pp . 189- 209 .



28

In  a  re se a rc h  p r o je c t  by  E a r n e r , s ix te e n  second grade te a c h e rs  

were observed f o r  s e v e ra l  p e r io d s  by  observ ers  u s in g  th e  F lan d e rs  system 

to  o b ta in  te a c h e r -p u p il  i n te r a c t io n  p a t te r n s .  From th o se  o b se rv a tio n s  

b a se lin e  p e rcen tag es  o f  te a c h e r  and p u p i l  v e rb a l b eh av io r were e s ta b l is h e d . 

A f te r  o b ta in in g  th e  d a ta  th e  te a c h e rs  were ta u g h t th e  d if fe re n c e s  between 

s tu d e n t response and i n i t i a t i o n .  The te a c h e rs  were th e n  asked  to  e l i c i t  

in c re a se s  in  i n i t i a t i o n  d u rin g  a  f o r ty - f iv e  m inute p e r io d  in  which th ey  

were observed . Twelve o f  th e  s ix te e n  te a c h e rs  were g iven  feedback  about 

t h e i r  in te r a c t io n  p a t te rn s  and asked  to  e l i c i t  s tu d e n t i n i t i a t i o n  by u s in g  

th e  s tuden ts*  id e as  d u rin g  a  second f o r ty - f iv e  m inute p e r io d . The o th e r  

fo u r  te a c h e rs  d id  n o t re c e iv e  feedback and were used  a s  a  c o n tro l  group. 

They to o  were observed a  second f o r ty - f iv e  m inute p e r io d . Emmer's con­

c lu s io n  was t h a t  a s  te a c h e rs  in c re a s in g ly  u sed  s tu d e n ts ' id e a s ,  s tu d en t 

i n i t i a t i o n  was in c re a se d .

P re -k in d e rg a rte n  te a c h e rs  were u sed  a s  B auch 's su b je c ts  fo r  

h is  re se a rc h  to  determ ine how in te r a c t io n  a n a ly s is  t r a in in g  a f f e c te d  th e  

te a c h e r s ' v e rb a l b eh av io r p a t t e r n s . H e  observed i n  each classroom  two 

tim es and reco rd ed  th re e  ep iso d es  ( a c t i v i t i e s )  each tim e . I t  i s  obvious 

th a t  each ep isode  was v e ry  s h o r t ,  and th e  t o t a l  le n g th  o f  o b se rv a tio n  

tim e was n o t g iv en . The I/D  r a t i o s  and th e  s tu d e n t t a l k  to  t o t a l  amount 

o f  te a c h e r  t a l k  r a t io s  showed in c re a se s  from th e  f i r s t  o b se rv a tio n  to

5®Edmund Thomas Emmer, "The E f fe c t  o f  Teacher Use and A ccept­
ance o f  S tuden t Id eas  on S tu d en t V erbal I n i t i a t i o n , "  D is s e r ta t io n  Ab­
s t r a c t s ,  XXVIII (Jan u ary , 1$68), 2553-k.

5 ^ j .  p .  Bauch, "The R e la tio n sh ip  Between Feedback from Obser­
v a tio n  and Teacher V erbal B ehavior i n  P re-K in d erg a rten  C lassroom s," D is­
s e r t a t i o n  A b s tra c ts , XXIX (Septem ber, I 968) ,  826- 2 7 .
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th e  second o b se rv a tio n . He concluded  t h a t  th e  t r a in in g  i n  in te r a c t io n

a n a ly s is  betw een th e  o b se rv a tio n s  in f lu e n c e d  th e  change.

Amidon and  Giammatteo^^ compared s u p e r io r  te a c h e rs  id e n t i f i e d

by  a d m in is tra to rs  t o  randomly s e le c te d  te a c h e rs  c a l l e d  th e  average group.

A t o t a l  o f  153 te a c h e rs  were observed  one tim e each f o r  p e rio d s  v a r ie d

in  le n g th  from t h i r t y  to  f o r ty - f iv e  m in u te s . They re p o rte d :

. . . The su p e r io r  te a c h e rs  ta lk e d  approx im ate ly  
kOjt o f  t h e i r  t o t a l  c la s s  tim e , lA i le  th e  norm ative 
group ta lk e d  app rox im ate ly  52$ o f  th e  tim e . The 
s u p e r io r  te a c h e rs  were more a c c e p tin g  o f  s tu d e n t-  
i n i t i a t e d  id e a s , ten d ed  to  encourage th e se  id eas  
more, and a ls o  made more o f  an  e f f o r t  t o  b u i ld  on 
th e se  id e a s  th a n  d id  th e  average  group o f  te a c h e rs .
The s u p e r io r  te a c h e rs  dom inated t h e i r  classroom s 
l e s s ,  u sed  in d i r e c t  v e rb a l  b e h av io r more, and used  
d ire c t io n -g iv in g  and  c r i t i c i s m  le s s  th a n  th e  n o r­
m ative group o f te a c h e r s .  The s u p e r io r  te a c h e rs  
asked  q u e s tio n s  \d iich  were b ro a d e r i n  n a tu re  th an  
th e  norm ative group, and t h e i r  le c tu r e s  were i n t e r ­
ru p te d  more by q u e s tio n s  from th e  s tu d e n ts .  There 
was abou t 12$ more s tu d e n t p a r t i c ip a t io n  in  th e  
c la s s e s  o f  th e  s u p e r io r  te a c h e rs .

Robbins^^ le a rn e d  t h a t  th e re  was l im i te d  agreem ent betw een th e  

p r in c ip a l s ’ knowledge o f th e  te a c h e r s ’ c lassroom  b eh av io r and th e  knowl­

edge o b ta in e d  by  an  o b serv er u s in g  th e  F lan d ers  system . However, th e re  

was a  g r e a te r  amount o f  agreem ent on th o se  te a c h e rs  who were most d i r e c t  

and in d i r e c t .  He a ls o  found t h a t  th e  p r in c ip a l s ’ y ears  o f  ex p erien ce  in  

ed u ca tio n  and y e a rs  o f  a d m in is tr a t iv e  ex p erien ce  r e la te d  to  th e  p r in c i ­

p a l s ’ knowledge o f  te a c h e r  b e h a v io r . S ize  o f  sch o o l, number o f  cou rses

52
Edmund Amidon and M ichael Giammatteo, "The V erbal B ehavior o f 

S u p e rio r  E lem entary  T each e rs ,"  Amidon and H o u ^ , op . c i t . ,  pp . 186-88.

^^I b i d . . pp . 187- 8 8 .
ck
^ C. V. Robbins, "The P r in c ip a l  and His Knowledge o f  Teacher 

B ehav io r,"  Amidon and H o u ^ , op. c i t . ,  pp . I 76-8 5 .
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ta k en  in  su p e rv is io n  by th e  p r in c ip a l s ,  type  o f  degrees held, by th e  p r in ­

c ip a l s ,  sex  o f  p r in c ip a ls ,  and th e  average  number o f  y e a rs  th e  p r in c ip a ls  

had  known th e  te a c h e rs  were n o t s ig n i f i c a n t ly  r e l a t e d  to  th e  p r in c ip a l s '  

knowledge o f  te a c h e r s ' c.lassroom b e h a v io r . The o b se rv e r observed  sev en ty - 

two te a c h e rs  tw ice  each f o r  p e rio d s  o f  f o r ty - f iv e  to  s ix ty  m inutes to  ob­

t a i n  d a ta  from which th e  p reced in g  co n clu s io n s  were drawn.

FSIA and P re -S e rv ic e  Teacher E ducation  

A sm a ll b u t in c re a s in g  q u a n ti ty  o f  in fo rm a tio n  has been gen­

e ra te d  d u rin g  th e  l a s t  quinquennium p e r ta in in g  to  th e  use  o f  in te r a c t io n  

a n a ly s is  in  p re - s e rv ic e  ed u ca tio n . Many c o lle g e s  and u n iv e r s i t i e s  have 

been  u s in g  in te r a c t io n  a n a ly s is  t r a in in g  w ith  b o th  g rad u a te  and under­

g rad u a te  s t u d e n t s , a n d  re se a rc h  h as  been conducted to  determ ine 

th e  e f f e c t s  o f  t h a t  t r a in in g  on p re - s e rv ic e  te a c h e r s .

In  1^64, Hougjh and Amidon^^ concluded th e  f i r s t  s tu d y  in  \diich 

in te r a c t io n  em alysis  was u sed  a s  a  t r a in in g  dev ice  f o r  p re - s e r v ic e  te a c h ­

e r s .  They used  m easures o b ta in e d  from th e  T eacher S i tu a t io n  R eac tion  

T es t (TSRT), Form E o f  th e  Dognatism S c a le , TSRT O bservation  S c a le , and 

th e  G eneral S u p erv iso ry  R ating  S ca le  to  congare two groups o f  tw enty  

te a c h e rs —one o f  which had  re c e iv e d  t r a in in g  i n  th e  F lan d e rs  system . A l­

though th e  s tu d y  d esig n  was l im ite d  due to  c e r t a in  u n c o n tro lle d  v a r ia b le s .

^^Amidon, op . c i t . ,  p . 8 7 .

^^Edmund Amidon and A n ita  Simon, " Im p lic a tio n s  f o r  Teacher 
E ducation  o f  I n te r a c t io n  A n alysis  R esearch in  S tu d en t T each ing ,"  R esearch 
i n  E ducation , I I I  (Jan u ary , 1$68), 7^*

57John Hough and Edmund Amidon, "B eh av io ra l Change in  S tuden t 
T each ers ,"  Amidon and Hough, op. c i t . ,  pp . 307-1^•
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they concluded that student teachers with training in the Flanders system 
showed significant positive changes in attitudes and understandings â̂iich 
are associated with effective teaching; ■vdiile those student teachers with­
out such training showed no significant change.

Zahn5® also used a series of measurements to test the effects of 
interaction analysis training on student teachers. His conclusions sup­
ported Hough and Amidon*s findings; but he also found that interaction 
analysis could be used as an effective technique in supervising student 
teachers.

Romoser59 was interested in discovering if three class periods 
of instruction in the Flanders system would alter teacher education stu­
dents' attitudes toward, and perceptions of, a model teacher. Throu^ 
instnments which he developed, he obtained scores idiich indicated that 
the three hours of training did affect positive attitude changes, but 
did not affect those perceptions teacher education students had of a model 
teacher.

Hart^O used Bills' Teacher Problems Q-Sort to measure the degree 
of change in the openness of elementary teacher education students ;Aio had 
training in the Flanders system. In comparing a controlled group with

5®Richard D. Zahn, "The Use of Interaction Analysis in Super­
vising Student Teachers," Amidon and Hovigh, op. cit., pp. 295-98•

59David Richard Charles Romoser, "Change in Attitude and Percep­
tion in Teacher Education Students Associated with Instruction in Inter­
action Analysis," Dissertation Abstracts, XXV (May, I965), 5570-71»

^^Mary Anderson Hart, "An Investigation of the Relationship Be­
tween the Study of Flanders' Interaction Analysis and Changes in the Open­
ness of Elementary Teacher Education Students," Dissertation Abstracts, 
XXVIII (November, I967), I718-I9.
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th e  exp erim en ta l group vAio re c e iv e d  in te r a c t io n  a n a ly s is  t r a in in g ;  she 

found more openness in  th e  ex p erim en ta l group, b u t t h a t  d if fe re n c e  was 

n o t la rg e  enough to  be s t a t i s t i c a l l y  s ig n i f i c a n t .

S enoff^^ e s ta b l is h e d  c o n s is te n t  tim e param eters  f o r  o b se rv a tio n s  

f o r  h is  d o c to ra l  d i s s e r t a t io n  s tu d y . A ll  o f  th e  e i ^ t e e n  s tu d e n t te ac h ­

e r s  were observed  f o r  t h i r t y  m inutes on th re e  d i f f e r e n t  occasions w hile 

th e y  were te a c h in g  sc ie n c e  o r  s o c ia l  s tu d ie s  a t  e i t h e r  th e  fo u r th ,  f i f t h ,  

o r  s ix th  grade l e v e l .  H is s ig n i f ic a n t  f in d in g  was t h a t  th o se  s tu d e n t 

te a c h e rs  t r a in e d  in  th e  Flam idon (A dap ta tion  o f  th e  F lan d e rs  system ) sy s­

tem encouraged more s tu d e n t i n i t i a t e d  t a l k  th a n  th o se  w ith o u t th e  i n t e r ­

a c t io n  a n a ly s is  t r a in in g .  M innesota Teacher A tt i tu d e  In v e n to ry  sco res  

r e f le c te d  th a t  no s ig n i f i c a n t  change i n  a t t i t u d e  r e s u l te d  from th e  ex­

posure t o  th e  Flamidon system .

Cockrum^^ fo cu sed  h i s  s tu d y  on n in e te en  s tu d e n t te a c h e rs  in  a  

s p e c ia l  program c a l le d  IBSITE, which invo lved  s tu d e n t te a c h e rs  in  an  

a c r o c l in ic a l  sem ester o f  work a t  th e  U n iv e rs ity  o f  In d ia n a . He co n sid ­

e re d  tim e param eters  r a th e r  un im portan t in  h is  s tu d y  f o r  he s ta t e d ,  "The 

purpose o f  observ ing  i s  to  g a in  a  p a t te r n  o f  in te r a c t io n ,  and t h i s  can 

be o b ta in ed  re g a rd le s s  o f  th e  le n g th  o f  th e  o b se rv a tio n ."  Each te a c h e r  

was observed th re e  tim es d u rin g  a  six-w eek p e r io d  o f  th e  sem este r , and 

each o f  th e  o b se rv a tio n s  v a r ie d  betw een f i f t e e n  and tw e n ty -f iv e  m inu tes.

Gordon S en o ff, "The In f lu en c e  o f  Flamidon I n te r a c t io n  A nalysis  
In s t r u c t io n  on S tu d en t T each e rs ' P re d ic t io n  and P erfo m an ce  o f  S e le c t 
O b je c tiv e s ,"  D is s e r ta t io n  A b s t r a c ts . XXIX (F ebruary , 1969) ,  2592-93*

62
John R obert Cockrum, "A S tudy o f  Classroom I n te r a c t io n  Demon­

s t r a t e d  by S tuden t Teachers o f  th e  INSITE P ro je c t  a t  In d ia n a  U n iv e rs ity ,"  
U npublished d o c to ra l  d i s s e r t a t io n ,  In d ian a  U n iv e rs ity , I 967 .
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He concluded th a t  th e  te a c h e rs  became more in d i r e c t  as  th e y  p ro g ressed  

th r o n g  t h e i r  s tu d e n t te ac h in g  e x p e rien ce .

The F lan d ers  system  was used  by Ragsdale^^ to  determ ine th e

classroom  b eh av io r changes o f  fo r ty -n in e  s tu d e n t te a c h e rs  during  a  te n -

week s tu d e n t te ac h in g  p e r io d . Each o f  th e  fo r ty -n in e  s tu d e n t te a c h e rs

was observed tw ice  during  th e  f i r s t  two weeks and tw ice  du rin g  th e  l a s t

two weeks o f th e  s tu d e n t te a c h in g  p e r io d . The d a ta  o b ta in ed  in d ic a te d

no s ig n i f ic a n t  change in  th e  classroom  b eh av io r o f  th e  s tu d e n t te a c h e rs

du ring  th e  s tu d e n t te ac h in g  p e r io d .

64Wieder compared in te r n  te a c h e rs  and s tu d e n t te a c h e rs  by  com­

p a rin g  t h e i r  classroom  v e rb a l in te r a c t io n  p a t te rn s  m easured by th e  

F landers  system . Each o f th e  te a c h e rs  was observed  once du rin g  th e  

e a r ly  s ta g e s  o f  th e  p re - s e rv ic e  te ac h in g  e:iq>erience and once ag a in  a f t e r  

s ix  weeks. The o b se rv a tio n s  ranged betw een tw e n ty -f iv e  and th i r t y - f i v e  

m inutes on each te a c h e r ; and a l l  th e  o b se rv a tio n s  were made during  in t r o ­

ducto ry  le sso n s  i n  s o c ia l  s tu d ie s .  He found t h a t  in te r n  te a c h e rs  le c tu r e  

more th a n  s tu d e n t te a c h e rs ,  w h ile  s tu d e n t te a c h e rs  u se  more p ra is e  and 

a sk  more q u e s tio n s .

^Elva Mae R agsdale, " A ttitu d e  Changes o f  E lem entary S tuden t 
Teachers and th e  Changes i n  T h e ir Classroom B ehavior During S tuden t 
T eaching ," D is s e r ta t io n  A b s tra c ts , XXVIII (A ugust, 1967) ,  521-22.

64C harles F ra n k lin  W ieder, "A Comparison o f  th e  Classroom Ver­
b a l  I n te r a c t io n  P a t te rn s  o f  In te rm e d ia te  Grade S tuden t Teachers and I n t e r ­
m ediate Grade I n te r n  T each ers ,"  D is s e r ta t io n  A b s tra c ts , XXVIII (A p ril ,
1968), 4035-36.
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Finske^^ a ls o  tised  th e  c l a s s i c  e:3qperlmental tech n iq u e  o f  

m atching groups to  detezm ine i f  t r a in in g  in  th e  g la n d e rs  system  mod­

i f i e d  th e  f l e x i b i l i t y  o f  s tu d e n t te a c h e r s .  Each s tu d e n t te a c h e r  -was 

observed two tim e s—once d u rin g  th e  second week and a g a in  d u rin g  th e  

e i ^ t h  week o f  s tu d e n t te a c h in g . I t  was found t h a t  s tu d e n t te a c h e rs  

were more f l e x ib l e ,  more i n d i r e c t ,  in flu e n c e d  more p u p i l  i n i t i a t e d  t a l k ,  

and were more aware o f  th e  in f lu e n c e  o f  t h e i r  v e rb a l  b eh av io r on s tu d en ts  

a f t e r  t r a in in g  i n  in te r a c t io n  a n a ly s i s .

S im on^  ad d re ssed  h e r  re s e a rc h  to  th e  q u e s tio n : Do s tu d e n t

te a c h e rs  t r a in e d  in  th e  F lan d e rs  system  e x h ib i t  d i f f e r e n t  te a c h in g  b e ­

h a v io r  i n  c la s s e s  th e y  view a s  fav o re d  a n d /o r  non-favored? O bservations 

o f  each s tu d e n t te a c h e r  were made fo u r  tim es d u rin g  th e  l a s t  weeks o f 

th e  s tu d e n t te a c h in g  p e r io d —two each  i n  fav o red  and non -fav o red  c la s s e s .  

She found t h a t  s tu d e n t te a c h e rs  w ith  in te r a c t io n  a n a ly s is  t r a in in g  used  

more p r a i s e ,  l e s s  c r i t i c i s m ,  more in d i r e c t  in f lu e n c e , and l e s s  d i r e c t  

in f lu e n c e  i n  b o th  fav o red  and non -fav o red  c la s s e s  th a n  th o se  s tu d e n t 

te a c h e rs  w ith o u t such t r a in in g .

F o urteen  fo re ig n  language s tu d e n t te a c h e rs  t r a in e d  in  th e  FSIA 

were shown t o  p o sse ss  more p o s i t iv e  a t t i t u d e s  tow ard s tu d e n t te a c h in g , 

and t h e i r  p u p ils  were shown to  p o sse ss  more p o s i t iv e  a t t i t u d e s  tow ard

^Sister M. Joanice Pinske, "The Effect of Feedback Throu^ In­
teraction Analysis on the Development of Flexibility in Student Teachers," 
Dissertation Abstracts, XXVIII (December, 1967), 2117.

^^Anita Simon, "The Effects of Training in Interaction Analysis 
on the Teaching Patterns of Student Teachers in Favored and Eon-favored 
Classes," Dissertation Abstracts, XXVII (June, I967), 4158-59*
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th e  classroom  b eh av io r o f  th e  s tu d e n t te a c h e rs  in  a  s tu d y  by Moskowitz 

P re -  and p o s t-F la n d e rs  m a tr ic e s  were b u i l t  from aud io  ta p e s  o f  fo u r  

c la s s e s ,  and from t h i s  d a ta  i t  was su g g ested  th a t  t h i s  t r a in in g  produced 

more in d i r e c t  te a c h in g  p a t t e r n s .
/TO

R ebstock re p o r te d  t h a t  t r a in in g  i n  th e  F lan d ers  system  d id  

n o t change c e r t a in  v a lu e s , a t t i t u d e s ,  and p e r s o n a l i ty  t r a i t s  o f  tw en ty - 

s ix  s tu d e n t te a c h e rs  a t  Texas Tech C o lleg e . However, in fo rm a tio n  p ro ­

duced from th e  Classroom V erbal R eac tion  B ehavior Log (M o d ifica tio n  o f 

F lan d e rs  system ) from th re e  classroom  o b se rv a tio n s  o f  a t  l e a s t  t h i r t y  

m inutes in  d u ra tio n  in d ic a te d  t h a t  th e  t r a in in g  produced more e f f e c t iv e  

te a c h in g  b e h a v io r .

For K irk 's ^ ^  re s e a rc h , t h i r t y  s tu d e n t te a c h e rs  were observed  

on th e  average o f about one hour and tw en ty -fo u r m inutes t o t a l  tim e , o r  

fo r  fo u r  21-m inute p e r io d s . Two o b se rv a tio n s  were made c lo se  to  th e  

beg inn ing  o f  t h e i r  p lacem ent and two c lo se  to  th e  end o f  t h e i r  s tu d e n t 

te a c h in g  p e r io d . He found th a t  s tu d e n t te a c h e rs  who re c e iv e d  t r a in in g  

in  in te r a c t io n  a n a ly s is  ta lk e d  l e s s  w hile  t h e i r  s tu d e n ts  ta lk e d  more, 

and in  g e n e ra l were more in d i r e c t  th a n  s tu d e n t te a c h e rs  ^ o  d id  n o t 

re c e iv e  such t r a in in g .

67
G ertrude Moskowitz, "The E f fe c t  o f  T ra in in g  F ore ign  Language 

S tu d en t Teachers in  I n te r a c t io n  A n a ly s is ,"  R esearch i n  E ducation , I I  
(December, I 967) ,  8 7 .

68C harles W. R ebstock, "Changes in  th e  P e r s o n a l i ty ,  V alues, 
A tt i tu d e s ,  and V erbal B ehavior o f  S tu d en t Teachers Through th e  Use o f 
C e r ta in  O b jec tiv e  O b se rv a tio n a l T echniques,"  D is s e r ta t io n  A b s tra c ts , 
XXVIII (June , I 968) ,  ^939 .

^ ^ J e f f r e y  K irk , "E lem entary  School S tu d en t Teachers and I n t e r ­
a c t io n  A n a ly s is ,"  Amidon and Hough, op. c i t . ,  pp. 299-30^.
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s tu d e n t te a c h e rs  were u sed  to  observe s tu d e n t te a c h e rs  in  Led­

b e t t e r 's  s t u d y . S t u d e n t  te a c h e rs  were p a ire d , and th e  two observed 

each o th e r  a l t e r n a t e ly .  Each s tu d e n t te a c h e r  observed  and was observed 

f o r  fo u r p e r io d s . Each p e r io d  was n o t le s s  th a n  tw enty  m inutes and no 

more th a n  t h i r t y  m inu tes. He made an  a ssu n ^ tio n  t h a t  a  tw enty-m inute 

o b se rv a tio n  would be an  adeq.uate sample o f  a  f if ty -m in u te  c la s s  s e s s io n . 

He concluded t h a t  feedback d id  n o t make th e  s tu d e n t te a c h e rs  more i n ­

d i r e c t  o r  le s s  d i r e c t .

Summary

A review  o f  th e  r e la te d  l i t e r a t u r e  and re se a rc h  p e r ta in in g  to  

th e  F landers  System o f  I n te r a c t io n  A n a ly sis  re v e a ls :

(1 ) That th e  F lan d ers  system  i s  a  r a th e r  s o p h is t ic a te d  i n t e r ­

a c t io n  a n a ly s is  in s tru m e n t.

(2 ) That th e  F lan d ers  system  i s  an  ex ten s io n  and refinem ent 

o f  th e  in te r a c t io n  a n a ly s is  system s developed by  A nderson, W ith a ll, and 

B ales .

(3 ) T hat th e  F lan d e rs  system  has been used  r a th e r  w idely  as 

a  re se a rc h  in s tru m e n t.

(4 ) That te a c h e rs  w ith  in d i r e c t  v e rb a l b eh av io r p a t te r n s ,

as  m easured by th e  F lan d ers  system , p o s i t iv e ly  a f f e c t  s tu d e n ts ' a t t i t u d e s ,  

academic achievem ent, and c r e a t i v i t y .

Howard Payne LedSetter, "The Effects of Feedback From the Use 
of Interaction Analysis in Supervising Student Teachers," Unpublished 
doctoral dissertation. North Texas State University, I967.
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(5 ) That te a c h e rs  t r a in e d  w ith  th e  F lan d ers  system  change 

t h e i r  b eh av io rs  to  th o se  which a re  a s s o c ia te d  w ith  e f f e c t iv e  te a c h in g .

(6 ) That a  wide range o f  c o n tro ls  and tim e p a ram ete rs—number 

and le n g th s —o f o b se rv a tio n s  a r e  used  w ith  th e  F landers  system , a re  n o t 

c o n s is te n t  w ith in  o r  between re se a rc h  s tu d ie s ,  and a re  seem ingly con­

s id e re d  un im portan t in  t h e i r  e f f e c t s  on th e  co n clusions o f  th e se  r e ­

sea rch  s tu d ie s .



CHAPTER I I I  

TREATMENT AND ANALYSIS OF DATA

This c h ap te r  p re s e n ts  th e  a n a ly t ic a l  tre a tm e n t o f  d a ta  obtained, 

from th e  re se a rc h  in s tru m en t—th e  F landers System o f  I n te r a c t io n  Analy­

s i s - u s e d  in  t h i s  s tu d y . This c h ap te r  i s  p re se n te d  in  fo u r  s e c tio n s  as 

fo llow s: ( l )  S t a t i s t i c a l  A n a ly s is , (2 ) A n a ly sis  o f  D ata, ( 3 ) D iscussion

o f F in d in g s, and {k) Summary.

S t a t i s t i c a l  A nalysis

In  o rd e r to  implement th e  problems in  t h i s  s tu d y , f i f t e e n  hy­

po theses were fo rm u la ted  from th e  s ta tem en t o f  th e  problem . Two s t a ­

t i s t i c s —th e  P earson  product-moment c o r r e la t io n  c o e f f ic ie n t  ( r )  and 

m u ltip le  c o r r e la t io n  c o e f f ic ie n t  (R )—were s e le c te d  to  t r e a t  th e  d a ta  

and t e s t  th e  h y p o th eses .

The Pearson  product-moment c o r r e la t io n  c o e f f ic ie n t  form ula was 

used  to  t e s t  th e  f i f t e e n  hypotheses vixich were p rep a red  in  n u l l  form .^^ 

The de riv ed  sco res  had a  p o te n t ia l  range o f  + 1 .00  to  -1 .0 0  f o r  a  co e f­

f i c i e n t .  Table va lu es  were used  to  in d ic a te  i f  th e  o b ta in ed  c o e f f ic ie n ts  

were s ig n i f ic a n t  a t  th e  .05 and .01 le v e ls  o f  co n fid en ce . With n=30.

7 % . M. Downie and R. W. H eath, B asic  S t a t i s t i c a l  Methods (New 
York: H arper and Row, P u b lish e rs , 1965) ,  pp . 78- 8 6 .
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df=28, th e  t a b le  v a lu es  o f  th e  c o r r e la t io n  c o e f f ic ie n ts  a re  .36IO a t  th e  

.05 l e v e l  and .4630 a t  th e  .01  l e v e l  o f  s ig n i f ic a n c e .7^

A m u ltip le  c o r r e la t io n  c o e f f ic ie n t  vas o b ta in e d  th rough  th e  use 

o f  th e  m u ltip le  re g re s s io n  eq u a tio n  to  g ive  added p re d ic t iv e  v a lu e  among 

th e  c o r r e la t io n s  .73 An F sco re  vas th e n  d e riv e d  from th e  o b ta in e d  c o e f­

f i c i e n t .  Table v a lu es  were u sed  to  in d ic a te  i f  th e  o b ta in ed  F sco re  vas 

s ig n i f ic a n t  a t  th e  .05 and .01 le v e ls  o f  c o n fid en ce . With d f=  27/ 29 , 

th e  t a b le  v a lu es  f o r  th e  F sco re  a re  I .87  a t  th e  .05 l e v e l  and 2.4-5 a t  

th e  .01  l e v e l  o f  s ig n i f ic a n c e .

A n a ly sis  o f  Data 

Each o f  th e  f i f t e e n  hypotheses i s  r e s t a t e d  w ith  th e  o b ta in ed  

c o e f f ic ie n t ,  s ig n if ic a n c e  o f  th e  c o e f f ic ie n t ,  and tre a tm e n t o f  th e  hy­

p o th e s is  . The a n a ly s is  o f  th e  o b ta in ed  m u ltip le  c o r r e la t io n  c o e f f ic ie n t  

w i l l  fo llo w .

(1 ) There i s  no s t a t i s t i c a l l y  s ig n i f i c a n t  c o r r e la t io n  between 

th e  i / d  r a t i o s  o b ta in ed  d u rin g  th e  f i r s t  10 m inutes o f  O bserva tion  1 and 

th e  f i r s t  20 m inu tes o f  th e  same o b se rv a tio n . The conqputed v a lu e  was 

found to  be +. 9598; which exceeds th e  ta b le  v a lue  a t  th e  .01  l e v e l  o f

A. F is h e r  and F . Y a tes , S t a t i s t i c a l  T ab les  f o r  B io lo g ic a l , 
A g r ic u l tu ra l ,  and  M edical R esearch (Edinburgh: O liv e r & Boyd, L td . ) ,  r e -  
p r in te d  by George A. Ferguson, S t a t i s t i c a l  A n ^ y s is  i n  Psychology and 
E ducation  (Hew York: McGraw-Hill Book C o., I 966) ,  p .  413.

^^E elen M. W alker and Joseph Lev, S t a t i s t i c a l  In fe re n c e  (New 
York: Henry H o lt and C o ., 1953) ,  pp . 318- 2 6 ,

7^G. W. Snedecor. S t a t i s t i c a l  Methods (Ames, l a . :  Iowa S ta te  
C ollege P re s s ,  I n c . ) ,  r e p r in te d  by Helen M. W alker and  Joseph Lev, S ta ­
t i s t i c a l  In fe re n c e  (New York: Henry H olt and C o., 1953), pp . 466-9 .
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significance. Therefore, the null hypothesis was rejected and the al­
ternative hypothesis of significant correlation was accepted at the .01 
level of significance.

(2 ) There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  c o r r e la t io n  between

th e  i / d r a t i o s  o b ta in e d  d u rin g  th e  f i r s t  10 m inutes o f  O bserva tion  1 and

th e  f i r s t  30 m inutes o f  th e  same o b se rv a tio n . The computed v a lu e  was 

found to  be + . 8170, \d iich  exceeds th e  ta b le  v a lu e  a t  th e  .01  l e v e l  o f  

s ig n if ic a n c e .  T h e re fo re , th e  n u l l  h y p o th esis  was r e je c te d  and th e  a l ­

te r n a t iv e  h y p o th esis  o f  s ig n i f i c a n t  c o r r e la t io n  was accep ted  a t  th e  .01  

l e v e l  o f  s ig n if ic a n c e .

(3 ) There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  c o r r e la t io n  betw een

th e  i / d r a t i o s  o b ta in ed  d u r in g  th e  f i r s t  20 m inutes o f  O bserva tion  1  and

th e  f i r s t  30 m inutes o f  th e  same o b se rv a tio n . The co n fu ted  v a lu e  was 

found to  be + .9578# which exceeds th e  ta b le  v a lu e  a t  th e  .01  l e v e l  o f 

s ig n if ic a n c e . T h e re fo re , th e  n u l l  h y p o th esis  was r e je c te d  and th e  a l ­

te r n a t iv e  h y p o th es is  o f  s ig n i f ic a n t  c o r r e la t io n  was accep ted  a t  th e  .01  

l e v e l  o f  s ig n if ic a n c e .

(4 ) There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  c o r r e la t io n  between

th e  i / d r a t i o s  o b ta in e d  d u rin g  th e  f i r s t  10 m inutes o f  O bserva tion  2 and

th e  f i r s t  20 m inutes o f  th e  same o b se rv a tio n . The co n fu ted  va lue  was 

found to  be + . 93^ 9 # ^ i c h  exceeds th e  ta b le  v a lu e  a t  th e  .01  l e v e l  o f 

s ig n if ic a n c e .  T h e re fo re , th e  n u l l  h y p o th esis  was r e je c te d  and th e  a l ­

te r n a t iv e  h y p o th e sis  o f  s ig n i f ic a n t  c o r r e la t io n  was accep ted  a t  th e  .01  

l e v e l  o f  s ig n if ic a n c e .

(5 ) There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  c o r r e la t io n  between

th e  i / d r a t i o s  o b ta in e d  d u rin g  th e  f i r s t  10 m inutes o f  O bservation  2 and
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th e  f i r s t  30 m inutes o f  th e  same o b se rv a tio n . The computed v 'lue was

found to  be \d iich  exceeds th e  ta b le  va lue  a t  th e  . « l e v e l  o f

s ig n if ic a n c e .  T h e re fo re , th e  n u l l  h y p o th esis  was r e je c te d  avji th e  a l ­

te r n a t iv e  h y p o th esis  o f  s ig n i f ic a n t  c o r r e la t io n  was accep ted  a t  th e  .01 

le v e l  o f  s ig n if ic a n c e .

(6 ) There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  c o r r e la t io n  between 

th e  i / d r a t io s  o b ta in e d  du rin g  th e  f i r s t  20 m inutes o f  O bservation  2 and 

th e  f i r s t  30 m inutes o f  th e  same o b se rv a tio n . The computed va lue  was

found to  be +.9597^ which exceeds th e  ta b le  va lue  a t  th e  .01 le v e l  o f

s ig n if ic a n c e .  T h ere fo re , th e  n u l l  h y p o th esis  was r e je c te d  and th e  euL- 

te m a t iv e  h y p o th esis  o f  s ig n i f ic a n t  c o r r e la t io n  was accep ted  a t  th e  .01 

le v e l  o f  s ig n if ic a n c e .

(7 ) There i s  no s t a t i s t i c a l l y  s ig n if ic e in t c o r r e la t io n  between 

th e  i / d r a t i o s  o b ta in ed  d u ring  th e  f i r s t  10 m inutes o f  O bservation  1 and 

th e  f i r s t  10 m inutes o f  O bserva tion  2 . The co n fu ted  value  was found to

be + .7817; vdiich exceeds th e  t a b le  v a lu e  a t  th e  .01  l e v e l  o f  s ig n if ic a n c e . 

T h e re fo re , th e  n u l l  h y p o th esis  was r e je c te d  and th e  a l t e r n a t iv e  h y p o th esis  

o f  s ig n i f ic a n t  c o r r e la t io n  was a cc e p ted  a t  th e  .01  l e v e l  o f  s ig n if ic a n c e .

(8 ) There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  c o r r e la t io n  between 

th e  i / d r a t i o s  o b ta in ed  d u rin g  th e  f i r s t  10 m inutes o f O bservation  1 and 

th e  f i r s t  20 m inutes o f  O bservation  2 . The computed value was found to

be + .593I ;  ^ i c h  exceeds th e  ta b le  v a lu e  a t  th e  .01 l e v e l  o f  s ig n if ic a n c e .  

T h e re fo re , th e  n u l l  h y p o th esis  was r e je c te d  and th e  a l t e r n a t iv e  hy p o th esis  

o f  s ig n i f ic a n t  c o r r e la t io n  was a cc e p ted  a t  th e  .01  le v e l  o f  s ig n if ic a n c e .

( 9 ) There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  c o r r e la t io n  between 

th e  i / d  r a t i o s  o b ta in ed  d u rin g  th e  f i r s t  10 m inutes o f O bservation  1 and
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th e  f i r s t  30 m inutes o f  O bservation  2 . The confuted, v a lu e  was found to  

be + .6422; which exceeds th e  ta b le  value a t  th e  .01 le v e l  o f  s ig n if ic a n c e . 

T h e re fo re , th e  n u l l  h y p o th es is  was r e je c te d  and th e  a l t e r n a t iv e  h y p o th esis  

of s ig n i f ic a n t  c o r r e la t io n  was accep ted  a t  th e  .01 l e v e l  o f s ig n if ic a n c e .

(10 ) There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  c o r r e la t io n  between 

th e  i / d  r a t i o s  o b ta in ed  d u rin g  th e  f i r s t  20 m inutes o f  O bservation  1 and 

th e  f i r s t  10 m inutes o f  O bservation  2 . The computed value  was found to

be + .7178; which exceeds th e  ta b le  va lue  a t  th e  .01  l e v e l  o f  s ig n if ic a n c e .  

T h ere fo re , th e  n u l l  h y p o th e s is  was r e je c te d  and th e  a l t e r n a t iv e  h y p o th esis  

o f  s ig n i f ic a n t  c o r r e la t io n  was accep ted  a t  th e  .01  l e v e l  o f  s ig n if ic a n c e .

(11 ) There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  c o r r e la t io n  between 

th e  i / d  r a t i o s  o b ta in ed  du rin g  th e  f i r s t  20 m inutes o f  O bservation  1 and 

th e  f i r s t  20 m inutes o f  O bservation  2 . The computed va lue  was found to

be + .7056, \diich exceeds th e  ta b le  va lue  a t  th e  .01  l e v e l  o f  s ig n if ic a n c e . 

T h ere fo re , th e  n u l l  h y p o th esis  was r e je c te d  and th e  a l t e r n a t iv e  h y p o th esis  

o f  s ig n i f ic a n t  c o r r e la t io n  was accep ted  a t  th e  .01  l e v e l  o f s ig n if ic a n c e .

(12 ) There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  c o r r e la t io n  between 

th e  i / d  r a t i o s  o b ta in e d  du rin g  th e  f i r s t  20 m inutes o f  O bservation  1 and 

th e  f i r s t  30 m inutes o f  O bservation  2 . The computed va lue  was found to

be + .6904, which exceeds th e  ta b le  v a lu e  a t  th e  .01  l e v e l  o f  s ig n if ic a n c e .  

T h ere fo re , th e  n u l l  h y p o th esis  was r e je c te d  and th e  a l t e r n a t iv e  h y p o th esis  

o f  s ig n i f ic a n t  c o r r e la t io n  was accep ted  a t  th e  .01  l e v e l  o f  s ig n if ic a n c e .

(13 ) There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  c o r r e la t io n  between 

th e  i / d  r a t io s  o b ta in ed  during  th e  f i r s t  30 m inutes o f  O bservation  1 and 

th e  f i r s t  10 m inutes o f  O bservation  2 . The co n fu ted  value  was found to
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be + .7522, 'fcdiich exceeds th e  ta b le  va lue  a t  th e  .01 le v e l  o f  s ig n if ic a n c e .  

T h e re fo re ; th e  n u l l  h y p o th esis  was r e je c te d  and th e  a l t e r n a t iv e  hy p o th esis  

o f  s ig n i f ic a n t  c o r r e la t io n  was accep ted  a t  th e  .01 l e v e l  o f s ig n if ic a n c e .

(14) There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  c o r r e la t io n  between 

th e  i / d  r a t i o s  o b ta in e d  d u ring  th e  f i r s t  30 m inutes o f  O bservation  1 and 

th e  f i r s t  20 m inutes o f  O bservation  2 . The computed v a lu e  was found to

be +.7419; \diich exceeds th e  ta b le  va lue  a t  th e  .01 le v e l  o f s ig n if ic a n c e . 

T h ere fo re ; th e  n u l l  h y p o th esis  was r e je c te d  and th e  a l t e r n a t iv e  h y p o th esis  

o f s ig n i f ic a n t  c o r r e la t io n  was accep ted  a t  th e  .01 l e v e l  o f  s ig n if ic a n c e .

(15 ) There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  c o r r e la t io n  between 

th e  i / d  r a t io s  o b ta in e d  during  th e  f i r s t  30 m inutes o f O bservation  1 and 

th e  f i r s t  30 m inutes o f  O bservation  2 . The computed v a lu e  was found to

be + .731$; vdiich exceeds th e  ta b le  va lue  a t  th e  .01 l e v e l  o f  s ig n if ic a n c e . 

T h e re fo re ; th e  n u l l  h y p o th esis  was r e je c te d  and th e  a l t e r n a t iv e  hy p o th esis  

o f  s ig n i f ic a n t  c o r r e la t io n  was accep ted  a t  th e  .01 l e v e l  o f s ig n if ic a n c e .

The m u ltip le  c o r r e la t io n  c o e f f ic ie n t  was o b ta in ed  by u s in g  th e  

two lo w est c o r r e la t io n s  among th e  f i f t e e n  c o r r e la t io n s  to  p r e d ic t  th e  s ig ­

n if ic a n c e  o f  th e  t h i r d  low est c o r r e la t io n .  The computed value  o f  th e  mul­

t i p l e  c o r r e la t io n  (R) was found to  be +.9639" The F sco re  d e riv ed  from 

th e  o b ta in ed  c o e f f ic ie n t  was 17* 71* The computed v a lu e  exceeds th e  ta b le  

va lue  a t  th e  .01 l e v e l  o f  s ig n if ic a n c e .  T h ere fo re ; th e  two low est c o r re ­

la t io n s  p re d ic t  th e  s ig n if ic a n c e  o f  th e  t h i r d  low est c o r r e la t io n  and th e  

subsequent c o r re la t io n s  o f  h ig h e r v a lu e s .
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D iscu ssio n  o f  F ind ings 

A ll  o f  th e  f i f t e e n  n u l l  hypo theses were r e je c te d  a t  th e  .01  le v e l  

o f  s ig n if ic a n c e .  T h e re fo re , th e  a l t e r n a t iv e  hypo theses o f  s ig n i f ic a n t  c o r­

r e la t io n  were a cc e p ted  f o r  a l l .  A l l  o f  th e  c o e f f ic ie n ts  showed th e  c o rre ­

la t io n s  to  he p o s i t iv e  o r  d i r e c t .

The c o r r e la t io n  c o e f f ic ie n t s  w ith in  h o th  O bserva tion  1 and Obser­

v a tio n  2 a re  h ig h e r  th an  any o f  th e  c o r r e la t io n  c o e f f ic ie n t s  betw een Obser­

v a tio n  1 and O bservation  2 . T3ie lo w est c o r r e la t io n  c o e f f ic ie n t  w ith in  an

o b se rv a tio n  I s  + . 817O In  O bserva tion  1 , and th e  h ig h e s t  c o r r e la t io n  co ef­

f i c i e n t  betw een o b se rv a tio n s  I s  + .7 5 2 2 . T his shows t h a t  th e re  I s  more 

v a ria n ce  betw een o b se rv a tio n s  th a n  w ith in  o b se rv a tio n s . However, th e  

v a ria n ce  I s  n o t s t a t i s t i c a l l y  s ig n i f i c a n t ,  and th e  c o r r e la t io n s  b o th  w ith ­

i n  and between o b se rv a tio n s  a re  h ig h ly  s ig n i f i c a n t .

The c o r r e la t io n  c o e f f ic ie n ts  betw een th e  l/D  r a t i o s  o f  th e  f i r s t  

10 m inutes and 30 m inutes w ith in  b o th  O bservation  1 and O bservation  2 a re  

low er th a n  th e  c o r r e la t io n  c o e f f ic ie n ts  between th e  I/D  r a t io s  o f  th e  

f i r s t  10 and 20 m inutes and th e  f i r s t  20 and 30 m inutes w ith in  b o th  Obser­

v a tio n  1 and O bserva tion  2 . T h is shows th a t  th e re  I s  more v a ria n ce  between

th e  i / d  r a t i o s  o b ta in e d  In  o b se rv a tio n  p e rio d s  which v a r ie d  20 m inutes In  

le n g th  th a n  th o se  o b ta in e d  In  o b se rv a tio n  p e rio d s  which v a r ie d  o n ly  10 min­

u te s  In  le n g th . However, th e  v a ria n c e  I s  n o t s t a t i s t i c a l l y  s ig n i f i c a n t ,  

and a l l  o f  th e  c o r r e la t io n  c o e f f ic ie n ts  w ith in  bo th  O bservation  1  and Ob­

s e rv a tio n  2 a re  s ig n i f i c a n t .  A t r e n d  was e s ta b l is h e d  In  b o th  o b se rv a tio n s  

which In d ic a te s  t h a t  th e  lo n g e r  th e  o b se rv a tio n  th e  more v a ria n c e  between 

th e  i / d  r a t i o s .
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The lo w est c o r r e la t io n  c o e f f ic ie n ts  o b ta in ed  were betw een th e  

i / d  r a t io s  o f  th e  f i r s t  10 m inu tes o f  O bservation  1 and th e  f i r s t  20 min­

u te s  o f  O bserva tion  2 , and th e  f i r s t  10 m inutes o f  O bserva tion  1 and th e  

30 m inutes o f  O bserva tion  2 . The h ig h e s t  c o r r e la t io n  c o e f f ic ie n t s  ob­

ta in e d  were betw een th e  I/D  r a t i o s  o f  th e  30 m inutes o f  O bserva tion  1 and 

th e  f i r s t  10 m inutes o f  O bserva tion  2 , and th e  30 m inutes o f  O bservation  

1 and th e  f i r s t  20 m inutes o f  O bserv a tio n  2 . T his shows t h a t  th e  f i r s t  

10 m inutes o f  O bservation  1 and th e  l a s t  20 m inutes o f  O bserva tion  2 

a f f e c te d  th e  v a ria n ce  more th a n  th e  o th e r  b locks o f  tim e . I t  i s  in d ic ­

a t iv e  t h a t  v a rio u s  10 m inute b lo ck s  o f  o b se rv a tio n  tim e do a f f e c t  th e  

v a rian ce  in  th e  I/D  r a t i o s ,  b u t n o t s ig n i f i c a n t ly .

S ince p re d ic t io n  can become more a c c u ra te  i f  th e  p re d ic to r s  

a re  in c re a se d , two c o r r e la t io n s  were u sed  in  s ig n i f i c a n t ly  p re d ic t in g  a  

t h i r d  c o r r e la t io n .  The two c o r r e la t io n s  u sed  were th e  lo w est c o r r e la ­

t io n s  among th e  f i f t e e n  and  p r e d ic te d  th e  s ig n if ic a n c e  o f  th e  t h i r d  low­

e s t  c o r r e la t io n .  T h e re fo re , th e y  would p re d ic t  th e  s ig n if ic a n c e  o f  th e  

h ig h e r  c o r r e la t io n s .

Summary o f  F ind ings

The fo llo w in g  f in d in g s  in d ic a te  th e  e f f e c t s  tim e p aram eters  

have on th e  measurement o f  te a c h e r s ' v e rb a l b eh av io r p a t te r n s  u s in g  th e  

F landers  system . These f in d in g s  a re  based  on d a ta  which were o b ta in e d  

th rough o b se rv a tio n s  from classroom s in  id iich  c o n tro ls  were e x e r te d  on 

th e  m ajor c lassroom  v a r ia b le s  o f  tim e o f  day, c la s s  g roups, c o n te n t , and 

method.

(1 ) A l l  o f  th e  c o r r e la t io n  c o e f f ic ie n ts  a re  h ig h ly  s ig n i f ic a n t  

and d i r e c t .  T his in d ic a te s  t h a t  tim e had l i t t l e  e f f e c t  on th e  I /D  r a t io s
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o b ta in e d  d u rin g  th e  10 , 20 , and 30 m inutes o f  th e  two 30 m inute 

o b s e rv a tio n s .

(2 ) The c o r r e la t io n  c o e f f ic ie n ts  o b ta in ed  w ith in  each observa­

t i o n  a re  g r e a te r  th an  th o se  o b ta in e d  betw een o b se rv a tio n s , b u t n o t s ig ­

n i f i c a n t ly .  T his in d ic a te s  t h a t  I /D  r a t i o s  v a ry  more betw een th a n  w ith in  

o b s e rv a tio n s .

(3 ) Lengths o f o b se rv a tio n s  and  v a rio u s  10 m inute b locks o f  

tim e a f f e c te d  th e  I/D  r a t i o s ,  b u t n o t s ig n i f i c a n t ly .

(4 ) Both th e  s in g le  and m u ltip le  c o r r e la t io n  c o e f f ic ie n ts  in ­

d ic a te d  t h a t  each c o r r e la t io n  i s  an  adequate  p r e d ic to r  o f  ev ery  o th e r  c o r­

r e l a t i o n .  T his in d ic a te s  t h a t  I /D  r a t i o s  o b ta in ed  in  te n  m inutes o f  observa­

t i o n  tim e i s  a s  v a l id  a s  I/D  r a t i o s  o b ta in e d  in  30 m inutes o f  an  o b se rv a tio n , 

o r  in  two 30 m inute o b se rv a tio n s .
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TABLE 1 . - - A  summary a n a ly s is  o f  c o r r e la t io n  c o e f f i c i e n t s  
betw een  th e  l /D  r a t io s  o f  10 and 20 m in u te; 10 and 30  
m in u te , and 20 and 30 m inute o b se r v a tio n s  w ith in  O bser­

v a t io n  1 and O b serva tion  2 .

Source o f  C o r r e la t io n  
C o e f f ic ie n t s

O b serva tion  1  
r

O b serva tion  2 
r

10  and 20 m inu te o b se r v a tio n s +  .959Ô +  .9369

10  and 30  m inute o b se r v a tio n s +  .8170 + .8 5 7 4

20 and 30 m inute o b se r v a tio n s +  .9578 + .9 5 9 7

A l l  computed v a lu e s  a r e  s i g n i f i c a n t  a t  th e  .0 1  l e v e l ,  t a b le  v a lu e  .4 6 3 0 .

TABLE 2 . —A summary a n a ly s is  o f  c o r r e la t io n  c o e f f i c i e n t s  betw een  th e  I /D  
r a t io s  o f  1 0 , 2 0 , and 30 m inute o b s e r v a tio n s  betw een  O b serv a tio n  1  and

O b serva tion  2 .

Source o f  C o r r e la t io n O b serva tion  2
C o e f f ic ie n t s 10 M in. Obs. 20 Min. Obs. 30 M in. Obs.

H
§ 10 ydn. Ob 3 . +  .7817 +  .5931 +  .6422
•H
gu0cn
g

20 M in. Obs. 

30 M n . Obs.

+ .7178  

+ .7522

+  .7056

+  .7419

+ .6904

+ .7315

A l l  computed v a lu e s  a r e  s ig n i f i c a n t  a t  th e  .0 1  l e v e l ,  t a b le  v a lu e  .4 6 3 0 .



CHAPTER IV

SUMMARY, CONCLUSIONS, RECOMMENDATIONS, 
AND OBSERVATIONS

Problem

The problem  o f t h i s  s tu d y  was to  determ ine th e  e f f e c t s  o f 

two tim e param ete rs—number and le n g th s  o f  o b se rv a tio n s—on th e  meas­

urem ent o f  te a c h e r s ' v e rb a l b eh av io r p a t te rn s  u s in g  th e  F la nders System 

o f  I n te r a c t io n  A n a ly s is . S p e c if ic a l ly ,  th e  problem  was to  determ ine how 

10 , 20 , and 30 m inutes o f  o b se rv a tio n  tim e a f f e c te d  th e  m easured v e rb a l 

b eh av io r p a t te rn s  o f  te a c h e rs ,  and to  determ ine th e  co n sis te n cy  between 

and among measured v e rb a l b eh av io r p a t te rn s  o f  te a c h e rs  o b ta in e d  in  two 

o b serv a tio n s  o f  10 , 20 , and 30 m inutes in  le n g th .

Procedure

T h ir ty  in te rm e d ia te  te a c h e rs  in  th e  Norman, Oklahoma p u b lic  

schools who had never re c e iv e d  in te r a c t io n  a n a ly s is  t r a in in g  were ra n ­

domly s e le c te d  and observed  on two d i f f e r e n t  days f o r  two 30 m inute 

p e rio d s  by a  r e l i a b le  o b se rv er u s in g  th e  F landers  System o f  I n te r a c t io n  

A n a ly s is . The m ajor c lassroom  v a r ia b le s  o f  tim e o f  day, c la s s  groups, 

c o n te n t, and method were c o n tro l le d  by making b o th  o b serv a tio n s  o f 

each te a c h e r  a t  th e  same tim e on each day and in v o lv in g  th e  same group 

o f  s tu d en ts  in  th e  same co n ten t a re a  ^ i l e  u t i l i z i n g  th e  same method.
■V
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The d a ta  g a th e red  d u rin g  each te n  zninute b lo ck  o f  tim e o f  each observa­

t i o n  was a p p ro p r ia te ly  marked, and I/D  r a t i o s  were c a lc u la te d  f o r  th e  

f i r s t  10 m in u tes , 20 m in u tes , and 30 m inutes f o r  b o th  O bservation  1 and 

O bservation  2 f o r  each te a c h e r .

The P earson  product-mom ent c o r r e la t io n  was u sed  to  determ ine 

th e  r e la t io n s h ip s  betw een th e  v a rio u s  l /D  r a t io s  w ith in  and between 

O bservations 1 and 2 . To g ive  added p re d ic t iv e  v a lu e  to  th e  v a rio u s  

c o r r e la t io n s ,  a  m u ltip le  c o r r e la t io n  c o e f f ic ie n t  was o b ta in e d .

C onclusions

The d a ta  g a th e red  in  t h i s  s tu d y , and l im i te d  by th e  c lassroom  

c o n tro ls  e s ta b l is h e d  f o r  t h i s  s tu d y , in d ic a te  t h a t  ^ e n  th e  F landers  

System o f  I n te r a c t io n  A n a ly sis  i s  used:

(1 ) Time p a ram ete rs—number and le n g th s  o f  o b se rv a tio n s— 

do n o t s ig n i f i c a n t ly  a f f e c t  l /D  r a t i o s .

(2 ) One o b se rv a tio n  s ig n i f i c a n t ly  p r e d ic ts  th e  in fo rm a tio n  

about te a c h e r  d ire c tn e s s  and in d ir e c tn e s s  which can be o b ta in e d  in  two 

o b s e rv a tio n s .

(3 ) A 10 m inute o b se rv a tio n  s ig n i f i c a n t ly  p r e d ic ts  th e  i n ­

fo rm ation  about te a c h e r  d ire c tn e s s  and in d ir e c tn e s s  which can be ob­

ta in e d  in  20 a n d /o r  30 m inutes o f  o b se rv a tio n  tim e .

Recommendations

Eased on th e  r e s u l t s  o f  t h i s  s tu d y , th e  fo llo w in g  su g g es tio n s

a re  made:

( l )  That a  r e p l ic a t io n  o f  t h i s  s tu d y  be conducted adding  d a ta  

from s e v e ra l  more o b se rv a tio n s  to  determ ine i f  th e  c o r r e la t io n s  betw een 

and among o b se rv a tio n s  rem ain s ig n i f i c a n t .
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(2 ) That b a s ic  d u p lic a tio n s  o f  t h i s  s tu d y  be conducted,

b u t v a r ie d  by u s in g  th e  c o n tro ls  o f  t h i s  s tu d y —method, c o n te n t, c la s s

groups, and tim e o f  day—a s  th e  p a ra m e te rs .

( 3 ) T hat s in c e  i n  th e  rev iew  o f  th e  l i t e r a t u r e  i t  was n o ted

t h a t  many re se a rc h e rs  d id  n o t g iv e  c lo se  a t t e n t io n  to  tim e param eters

o r  c o n tro ls ,  re s e a rc h e rs  sho u ld  g iv e  s tro n g  c o n s id e ra tio n  to  th e  con­

t r o l s  o f  t h e i r  s tu d ie s ;  f o r  a lth o u g h  tim e p a ram ete rs—number and le n g th s  

o f  o b se rv a tio n s—d id  n o t a f f e c t  th e  measurement o f  te a c h e r s ' v e rb a l  b e ­

h a v io r  p a t te r n s  under th e  c o n tro ls  in ^o sed  in  t h i s  s tu d y , o th e r  cond i­

t io n s  m ight s ig n i f i c a n t ly  a f f e c t  th e  measurement o f  teacher*  verbeJ. b e ­

h a v io r  p a t te r n s .

O bservations Concerning th e  FSIA

(1 ) A v a s t  amount o f  tim e i s  in v o lv ed  in  becoming a  r e l i a b le  

o b se rv e r, making o b se rv a tio n s , re c o rd in g  d a ta ,  and b u ild in g  and in te r p r e t in g  

m a tr ic e s . Due to  th e  economics o f  tim e  o th e r  means cou ld  be co n sid e red  f o r  

te ac h in g  b o th  p re - s e r v ic e  and in - s e r v ic e  te a c h e rs  about t h e i r  in f lu e n c e  on 

s tu d e n ts  th rough  v e rb a l  com m unication. Of c o u rse , o th e r  c o n s id e ra tio n s  

would depend b o th  on th e  purposes o f  and tim e a v a i la b le  f o r  t r a in in g .

(2 ) C ategory 1 was u sed  v e ry  l i t t l e .  C o n sid e ra tio n  cou ld  be 

g iven  to  m erging i t  w ith  C ategory  3 . Many tim es a  d i s t in c t io n  cannot and 

shou ld  n o t be made between th e  tw o.

( 3 ) S ince te a c h e rs  can  be v e ry  d i r e c t  t h r o u ^  a sk in g  q u e s tio n s , 

c o n s id e ra tio n  cou ld  be g iven  to  b roaden ing  C ategory  4 to  in c lu d e  c a te g o r ie s  

o f  q u e s tio n s  ^diich a re  b o th  d i r e c t  and in d i r e c t .  Q uestions id iich  e x e r t  

d i r e c t  in f lu e n c e  cou ld  be c o n s id e re d  under th e  b ro ad  c l a s s i f i c a t i o n  o f  

d i r e c t  te a c h e r  in f lu e n c e . T his would mean re d e f in in g  "freedom  to  re sp o n d .”
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APEEMDIX A

D e sc rip tio n  o f  th e  F landers 
System o f  I n te r a c t io n  A n a ly sis75

D e sc rip tio n  o f  th e  C a te g o r ie s . The ELanders system  c o n s is ts  

o f  th re e  m ajor s e c t io n s :  ( l )  te a c h e r  t a lk ;  (2 ) s tu d e n t t a lk ;  (3 ) b e ­

h a v io r vdilch i s  n e i th e r  te a c h e r  no r s tu d e n t t a l k —s ile n c e  o r  con fusion .

The f i r s t  m ajor s e c t io n  I s  su b d iv ided  in to  two c la s s i f i c a t i o n s — 

d i r e c t  te a c h e r  t a l k  and I n d i r e c t  te a c h e r  t a l k .  A l l  te a c h e r  t a l k  I s  c la s ­

s i f i e d  a s  e i th e r  I n d i r e c t ;  o r  d i r e c t ,  depending on th e  amount o f  freedom 

th e  te a c h e r  g ives th e  s tu d e n t to  respond . I n d i r e c t  te a c h e r  s ta tem en ts  

maximize th e  freedom o f  s tu d e n ts  to  respond . Whereas, s tu d e n t responses 

a re  m inim ized by d i r e c t  te a c h e r  s ta te m e n ts .

In  o rd e r to  d e fin e  te a c h e r  t a l k  more p r e c is e ly ,  th e  two c la s ­

s i f i c a t io n s  o f in d i r e c t  te a c h e r  t a l k  and d i r e c t  te a c h e r  t a l k  a re  f u r th e r  

subd iv ided  In to  c a te g o r ie s .  I n d i r e c t  te a c h e r  t a l k  c a te g o r ie s  a re :  a c ­

c ep tin g  f e e l in g s ,  p ra is in g  o r  encourag ing , a c c e p tin g  Id e a s , and ask in g  

q u e s tio n s . L ec tu rin g , g iv in g  d i r e c t io n s ,  and c r i t i c i z i n g  o r  ju s t i f y in g  

a u th o r i ty  a re  th e  d i r e c t  te a c h e r  t a l k  c a te g o r ie s .

The second m ajor s e c tio n  I s  a ls o  subd iv ided  In to  more m eaningful 

c a te g o r ie s .  S tuden t t a l k  I s  e i th e r  c a te g o riz e d  as  s tu d e n t I n i t i a t e d  t a lk ,  

o r as  a  response s o l i c i t e d  by th e  te a c h e r .

T^Amldon and ELanders, op. c i t . ,  pp . 6-% l.
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1 .  ACCEPTS FEELING; A ccep ts and c l a r i f i e s  th e  f e e l i n g  to n e  o f  
th e  s tu d e n ts  i n  a  n o n th r e a te n in g  m anner. F e e l in g s  may be 
p o s i t i v e  o r  n e g a t iv e .  P r e d ic t in g  o r  r e c a l l i n g  f e e l in g s  i s  
in c lu d e d .

2 .  PRAISES OR ENCOURAGES: P r a is e s  o r  en cou rages s tu d e n t  a c t io n  
or  b e h a v io r . Jok es th a t  r e le a s e  t e n s io n ,  b u t n o t  a t  th e  e x ­
p en se  o f  a n o th er  in d iv id u a l;  nodding h ea d , o r  sa y in g  "umhm" 
or  "go on" a re  in c lu d e d .

3 .  ACCEPTS OR USES IDEAS OF STUDENT: C la r if y in g ,  b u i ld in g ,  or
d e v e lo p in g  id e a s  su g g e s te d  b y  a  s tu d e n t .  As te a c h e r  b r in g s  
more o f  h i s  own id e a s  in t o  p la y ,  s h i f t  t o  c a te g o r y  5»

H 4 .  ASKS QUESTIONS: A sk ing a  q u e s t io n  ab ou t c o n te n t  o r  proced u re
w ith  th e  in t e n t  t h a t  a  s tu d e n t  an sw er.

5 .  LECTURING: G iv in g  f a c t s  o r  o p in io n s  about c o n te n t  o r  p r o c e ­
dures; e x p r e ss in g  h i s  own id e a s ,  a sk in g  r h e t o r ic a l  q u e s t io n s .

E4

Iu g

6 .  GIVING DIRECTIONS: D ir e c t io n s ,  commands, o r  ord ers  w ith  which
a  s tu d e n t i s  e x p e c te d  t o  com ply.

7 .  CRITICIZING OR JUSTIFYING AUTHORITY: S ta tem en ts  in te n d e d  to
change s tu d e n t  b e h a v io r  from n o n a ccep ta b le  t o  a c c e p ta b le  
p a tte r n ;  b a w lin g  someone o u t;  s t a t i n g  why th e  te a c h e r  i s  
d oin g  what he i s  d o ing; extrem e s e l f - r e f e r e n c e .

8 .  STUDENT TALK -  RESPONSE: T alk  by  s tu d e n ts  i n  re sp o n se  to
te a c h e r . T eacher i n i t i a t e s  th e  c o n ta c t  or s o l i c i t s  s tu d e n t  
s ta te m e n t .

9 . STUDENT TALK -  INITIATION: T alk  b y  s tu d e n ts ,  w hich th e y  i n ­
i t i a t e .  I f  " c a l l in g  on" s tu d e n t  i s  o n ly  t o  in d ic a t e  who may 
t a lk  n e x t , o b se r v er  must d e c id e  \d ie th e r  s tu d e n t  wanted t o  
t a lk .  I f  he d id , u se  t h i s  c a te g o r y .

EH

I
CO

1 0 . SILENCE OR CONFUSION: P a u se s , sh o r t  p e r io d s  o f  s i l e n c e ,  and
p e r io d s  o f  c o n fu s io n  i n  w hich com m unication can n ot be under­
s to o d  b y  th e  o b s e r v e r .

F ig .  1 . — C a te g o r ie s  f o r  I n t e r a c t io n  A n a ly s is
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Procedure f o r  C a teg o riz in g  T each e r-P u p il I n te r a c t io n . A t r a in e d  

r e l i a b l e  o b se rv e r e n te r s  a  classroom  and spends f iv e  to  te n  m inutes g e t­

t in g  o r ie n te d  to  th e  c lassroom  b e fo re  he b eg in s  to  c a te g o r iz e . A f te r  th e  

o r ie n ta t io n  p e r io d , th e  o b serv er w r ite s  down a  number o f a  c a te g o ry  ev ery  

th re e  seconds o f  th e  in te r a c t io n  he has j u s t  observed . He reco rd s  th e  

numbers in  sequence i n  a  column a t  a  s te a d y  tempo. When an  o b se rv e r com­

p le te s  h is  o b se rv a tio n  he w i l l  have s e v e ra l  lo n g  columns o f numbers.

Using and I n te r p r e t in g  th e  ESIA. The g a th e re d  d a ta  i s  u sed  in  

an unique way. The sequence o f  reco rd ed  in te r a c t io n  i s  m a in ta in ed  by 

p a ir in g  th e  numbers th u s ly :

10
) 1 s t  p a i r

6
2nd p a i r  (

7
) 3 rd  p a i r

4
4 th  p a i r  (

2

Each o f  th e se  p a i r s  i s  th e n  reco rd ed  on a  te n  by te n  m a trix  t a b l e .  (See 

examples in  Appendix D .) A t a l l y  i s  made i n  a  c e l l  i n  th e  m a trix  fo r  each 

p a i r .  The f i r s t  number in  a  p a i r  in d ic a te s  th e  row and th e  second number 

in d ic a te s  th e  column o f  th e  c e l l .  Thus, o u r f i r s t  p a i r  (10 -6 ) would be 

t a l l i e d  in  th e  c e l l  formed by row 10 and column 6 . Each p a i r  would be 

t r e a te d  in  th e  same manner.

When th e  t a l ly in g  i s  conqpleted, th e  t a l l i e s  i n  each ca teg o ry  a re  

to t a l e d .  From th e se  t o t a l s  one can  d e sc r ib e  in te r a c t io n  in  term s o f  p e r ­

cen tag es , o r  v a rio u s  r a t i o s ,  such a s  I n d i r e c t  T eacher T alk  to  D ire c t 

Teacher T alk  ( I /D ) ,  Teacher T alk  to  S tu d en t T a lk , e t c .



APPEHDIX B

O bserver R e l i a b i l i t y  Data 

The ad ap ted  S c o t t 's  c o e f f ic ie n t  u sed  to  e s t a b l i s h  in tr a -o b s e rv e r  

r e l i a b i l i t y  f o r  t h i s  s tu d y  i s  c a l le d  " p i ."  The ad ap ted  form ulae a re  as  

fo llow s:

Po -  Pe

100 - Pe

where Pq i s  th e  p e rcen tag e  o f  agreem ent betw een two o b se rv e rs  and i s  

determ ined  by s u b tr a c t in g  th e  t o t a l  p e r  c e n t d isagreem ent 

from 100.

wdere Pg i s  th e  p e rcen tag e  o f  agreem ent ex pec ted  by  chance and i s  found 

by sq u a rin g  th e  p e rcen tag es  o f  t a l l i e s  i n  each c a te g o ry  and 

summing th e se  o ver a l l  c a te g o r ie s .

k

Pe = Z  P i2  

1 = 1

■where k  re p re se n ts  th e  c a te g o r ie s .

where P i  i s  th e  p e rcen tag e  o f t a l l i e s  in  each c a te g o ry .

7 ^ ? lan d e rs ; "The Problems o f  O bserver T ra in in g  and R e l i a b i l i ty ,"  
Amidon and Hough, op . c i t . ,  p . I 6I - 6 6 .
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PRE-PROJECT IITORA-GBSERVER RELIABILITY DATA

C ategory O b serva tion
A

O b serva tion
B % A $  B D i f f . (A ve.

1 0 0 0 .0 0 .0 0 .0 0 .0

2 18 22 5 .8 6 .7 0 .9 0.3906

3 4 4 1 .3 1 .2 0 .1 0.0156

k 64 68 20.7 20 .7 0 .0 4.2849

5 114 u 6 36 .9 35.4 1.5 13.0321

6 1 1 0 .3 0 .3 0 .0 0.0009

7 1 1 0.3 0 .3 0 .0 0.0009

8 4 3 1 .3 0 .9 0 .4 0.0121

9 64 73 20 .7 22.2 1.5 4.5796

10 39 40 12 .6 12 .2 0 .4 1.5376

T o ta ls 309 328 99.9 99 .9 4 .8 23.8543
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POST-PROJECT IHTRA-OBSERVER RELIABILITY DATA

C ategory O bservation
A

O bservation  ^
B ^ ^ io B ^  D if f . (Ave. iof-

1 0 0 0 .0 0 .0 0 .0 0.000

2 29 30 8 .2 9.1 0 .9 9.739

3 0 0 0 .0 0 .0 0 .0 0.000

k 82 81 23.4 24.5 1 .1 5.760

5 109 98 31.2 29.6 1 .6 9.241

6 5 2 1 .4 0 .6 0 .8 0.010

7 6 8 1 .7 2 .4 0 .7 o.o4o

8 76 73 21 .7 22.0 0 .3 4.752

9 18 18 5 .2 5 .4 0 .2 0.281

10 25 . 21 7 .2 6 .4 0 .8 0.462

T o ta ls 350 331 100.0 100.0 6 .4 21.285



APPENDIX C

A summary o f  l/D  r a t io s  o b ta in e d  in  1 0 , 20 , and 30 m in u tes  
o f  O b serva tion s 1 and 2

S u b je c ts O b servation 1 O b serva tion 2
10 min 20 m in. 30 rain. 10 m in. 20 m in. 30 m in.

1 .735 .652 .616 .581 .627 .638
2 .631 .744 .687 .719 .660 .627
3 .646 .617 .561 .529 .495 .4 8 8
k .482 .421 .470 .276 .401 .438
5 .231 .231 .262 .428 .450 .403
6 .349 .332 .319 .228 .295 .346
7 .544 .471 .413 .295 .360 .386
8 .525 .534 .549 .571 .584 .459
9 .728 .682 .722 .807 .830 .813

10 .283 .415 .427 .551 .442 .288
11 .593 .554 .503 .480 .340 .334
12 .636 .644 .625 .430 .524 .528
13 .853 .720 .689 .629 .718 .620
14 .535 .590 .579 .661 .678 .707
15 .414 .490 .446 .350 .311 .281
16 ' .442 .446 .423 .221 .324 .375
17 .578 .506 .400 .556 .562 .578
18 .494 .461 .520 .494 .415 .376
19 .590 .594 .625 .604 .454 .524
20 .405 .355 .331 .234 .278 .295
21 .582 .507 .448 .361 .338 .376
22 .582 .565 .503 •331 .323 .303
23 .298 .257 .180 .125 .116 .127
24 .634 .671 .683 .583 .470 .459
25 .446 .285 .269 .193 .226 .221
26 .608 .425 .359 .079 .105 .175
27 .618 .533 .567 .548 .601 .608
28 .489 .527 .566 .203 .259 .286
29 .198 .139 .128 .248 .311 .302
30 .652 .529 .495 .407 .417 .4o8

6k



APPENDIX D

INTERACTION ANALYSIS MATRICES

S u b je c t 1

I /D  R a t io .715
O bserva tion  1 -  10 min u tes 

5 I 6  1 7  1 8

I/D  R a tio, _ . iG l 
O bservation  2 - 1 0  m inutes

6
I
I
T

i l

A
19

14

16
14

28

1 1

34 J j .

41

2 1 18

10

8

21

c 1 2 3 4' 3 6 7 8 ? 10
1
2 5 2 1, 1
3 4 1
4 1 11 4 25 2 7
5 I 16 26 2 ? 5
6
I 1
8 6 1.3 17 PI 4
9 1 p 1 5 p

10 1 IP 2 2 1 18
T 9 61 52 1 61 11 R7

I /D  R a tio  ,652 
O bserv a tio n  1 - 2 0  m inutes

I/D  R a tio ,627 . 
O bserva tion  2 - 2 0  m inutes

1010

I /D  R a tio  .616 i / d  R a tio  . 6r 8

C 1 2 3 4 3 6 7 8 ? 10
1
2 23 12 1
3 1 2 1 2 1,
4 28 8 ? 99 85 18
? 41 70 4 10 7
6 1 2 i 1 p
7 1
S 27 49 22 1 43 5 IP
9 10 7 16 12 1 1 6], p

10 1 18 $ 1 IP 2 PO
T 28 8 .80 L.32 § 1 1.82L2@62-

c 1 2 3 4 3 6 7 8' 9 10
1
2 15 ,5 1 1 1 1
3 ,5 1 1 1 1
4 2 1 46 7 1 2 L33 16 20
5 1 48 62 1 3 9 9
6 2 1
7 4 3 1 3
8 16 69 43 1 33 2 13
? 2 3 12 7 2 3^ 5

10 ? 29 6 1 8 3 3̂
T 24 226133 3 11 179 70 87

65
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INTERACTION ANALYSIS MATRICES

S u b je c t 2

I/D Ratio .831
O bservation  1 - 1 0  m inutes

10

11

10

10
22

I/D  R a t io .744
. O bserva tion  1 - 2 0  m inutes

10

12

121
LO

10

I / d R a tio .687
O bserva tion  1 - m inutes

10

12
10 12

20

I/D  R atio  •719
O bservation  2 - 1 0  m inutes

10

10

12 22

i / d R a t io .660
O bservation  2 -  20 m inu tes

10

I /D  R a tio .627
O bserva tion  2 - m inutes

10

12c
LO
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INTERACTION ANALYSIS MATRICES

S u b je c t  3

i / d R a t io .646
O bservation  1 - 1 0  m inutes

10
10 11

I / d R a tio  .52Q
O b se rv a tio n  2 - 1 0  m in u tes

c 1 2 3 4 5 6 7 S 9 10
1
2 14 10
3
k 21 3 7 é
5 i6 3,3 1
6
7
Ü 18 3 1 3
9 é 2 10

10 1 3 3
T 24 -pl 72 23 18 6

I/D  R a t io .617 
O bservation  1 - 2 0  m inutes

I/D  R a tio ,k95 
O bservation  2 - 2 0  m inutes

I/D  R a t io .561 I/D  R atio  .it88
O bservation  1 - 3 0  m inutes

10

11(

10

10 10

11 11

10
21 21

O bservation  2 - 3 0  m inutes
10
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INTERACTION ANALYSIS MATRICES

S u b je c t ^

I /D  R a tio  .482
O bservation  1 - 1 0  m inutes

10

2 a

I/D  R a tio .421 
O bservation  1 - 2 0  m inutes

c 1 2 3 4 5 6 7 8 p 10
1
2 1 2 3 3 4 4 1
3 2 1
4 13 2 2 1 32 1
5 12 34 3 4 4 1
6 1 7 22 3 4
J 2 1 1
Ü 2 2 2 kp3
9 14 1 13 8 1 43 2

LO 4 2 3 2 12
T 17 3 3? 38 37 4 i l l 82 22

i / d R a tio  .kyn

C 1 2 3 4 ? 6 7 8 9 10
1
2 3 2 12 10 3 3 1.3 2
3 2 1
4 17 3 4 2 7 42 3
5 1 17 32 6 7 6 1
6 ? 7 87 4 5 1 4
7 1 2 ? 8 8
8 8 10 i25 1, 1
? 36 1 18 11 1 1 31 4

10 4 ? 2 1 1 7 18
T 48 -3 . 92 49 JH 130 12.3 ,30

I /D  R a tio  .276
O b se rv a tio n  2 - 1 0  m inu tes

C 1 2 3 4 5 é 7 8 9 10
1
2 8 4 8 ]
3
4 8 1 6 7
5 3 47 1 1 2 1
6 8 1 8 8 1 8
7
8 2 4 I6? 1
9 6 8 4 8 10 8

LO 2 2 1 2 1
T 9 117 38 10 71 23 6

I/D  R a tio .401 
O bservation  2 - 2 0  m inutes

C 1 2 3 4 3 6 7 8 9 10
1
2 3 10 4 8 8
3 1
4 2 2 12 1.9
5 3 48 8 1 2 1
6 1 4 8 8 8 .3 3
7 1 1 1 1
8 8 8 1 182 1
9 11 1 8 4 q 1 11 8

LO 8 8 3 1 8 ?
T 21 ,1 39 60 27. 4 m .44112

i / d R a tio .1^8

C 1 2 3 4 9 6 7 8 9 10
1
2 3 18 2 4 8 1
3 1
4 6 2 7 1 16 28 3
3 2 7 30 4 1 1 3 1
6 1 7 ,4 13 1 8 8 0
7 1 1 3 3 2 1
8 6 9 2 3 232 3
9 18 1 19 6 11 2 23 3

LO 2 3 3 3 1 1 6 7
T 34 1 67 .J i 46,J à 236 81 .2.7
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INTERACTION ANALYSIS MATRICES

S u b jec t 5

I/D  R atio  .428 
O bservation  2 -  10 m inutes

I/D  R atio  .231
O bservation  1 - 1 0  m inutes

10 10

10
22

12

10
22 20

I/D  R atio  .211
O bservation  1 - 2 0  m inutes

I/D  R atio  .450 
O bservation  2 - 2 0  m inutes

1010

11

12
11 1112

10
2 1

I/D  R a tio .262 I / d  R atio  . 10%
m inutes

c 1 2 : k ? é 7 8 9 10
1
2 1 4 7 2 1 1 8

4 4 9 1 1 5 19 7
5 2 7 ‘?7 17 1 6 17
6 1 5 5 19 2 5 18
7 1, 2 4 7 2 IP
à ]. 1 1 3 1
? 3.“? 17 5 8 7

10 11 3.9 6 8 20 1.57
T 24 48 55 28 ‘j ..za 225

c 1 2 3 4 9 o 7 8 9 10
1
2 8 11 4 1 2 7
3
4 1 10 8 4 1 41 16 11
5 5 16 6o 10 1 1 9 24
6 3, 9 6 10 4 17
7 P 3. 1 1 2
8 14 11 9 6 1 5
9 1 10 21 2 1 1 10

10 e 20 20 l8 2 2 16 84
T 14 91 111 50 7 47 51l6o
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I /D  R a t io .145

INTERACTION ANALYSIS MATRICES

S u b je c t  6

i / d  R a tio  .228
O b serv a tio n  1 - 1 0  m in u tes

10

LO
QQ

I /D  R a t io .qgp  
O b serv a tio n  1 - 2 0  m in u tes
c 1 2 3 4 5 6 |7 a 9 10
1
2 9 8 3 1 1 2
3
4 2 9 3 1 38 3 3
5 1 23 L09 3 8 4 2
6 1 3 4 1 lIrO
I 1 1

21 16 11 2 1 14 1
P 1 1 4 1 11 2

10 1 *? 8 3 3 2 40
T 26 b o 60 21 2 66 27

i / d  R a t io .3 1 0  
O b ser v a tio n  1 - m in u tes

10

11
10 1110

O b serv a tio n  2 -  10 m in u tes
10

10
26J.27 12.

i / d  R a t io .295
O b serv a tio n  2 - 2 0  m in u tes
c 1 2 3 4 3 6 7 8 9 10
1
2 1 8 12 1 1 1
3
4 4 3 1 43 10 8
5 28 147 6 1 11 36 i 1 ? 10 1 9
7 1 2 1
8 17 13 9 7 2 6
9 3 10 14 2 2 30 4

10 2 7 7 3 4 10 8
T 24 70 19̂ 24 4 34 64 41

I /D  R a tio

C 1 2 3 4 3 6 7 8 9 10
1
2 1 10 12 1 2 1
3
4 10 3 2 64 27 13
5 37 176 7 1 13 6
6 1 4 2 13 1 2 11
7 2 3 1 1
8 19 20 14 3 2 7 3 7
9 4| 23 19 3 3 4l 9

10 2 14 9 4 4 13 10
T 27 122240 34 7 73 102 37
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INTERACTION ANALYSIS MATRICES
7S u b jec t

i/d  Ratio "544
O bservation  1 - 1 0  m inutes

10

LO
20

I/D  R a tio .1^71 
O bservation  1 -  20 m inutes

c 1 2 3 4 5 1 6 7 8 9 10
1
2 1 18 11 1 3 1
3 4 p 1 p
4 1 5 1 11 7
5 p6 121 1 5 1
Ô
7 1 1 1
8 ?6| 1 P9 9 ft 1 4
9 3 4 ir 16

10 Ü ? ? 1
T 3*7 9 ,97455 3 J.Q 41 .14

I/D  R atio
O bservation  1 - m inutes

10

11
10

i5 2 0 ] 11

10
1812: 20

i / d  R a t io . 2QS
O bserva tion  2 - 1 0  m inutes

10

Ik2717.9

I/D  R a t io .360
O bserv a tio n  2 - 2 0  m inutes

10

10 11

12

12

L4010
10

40102

I/D  R a tio  .^86

c 1 2 3 4 5 6 7 8 9 10
1
2 IP 17 14 8 6 1
3 1 1
4 16 1 1 30 14
5 2 10 104 12 13 6
6 2 3 14 22 3
7 1 3
8 16 3 4 2 4 1 2
? 2*? 1 n 16 3 1 212 7

10 S 1 4 4 1Ç 49
T 56 ^2148 44 4 34 S78 ,29
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INTERACTION ANALYSIS MATRICES

S u b je c t Q

I/D  R atio  ,.57J.___
O bservation  2 - 1 0  m inutes

I/D  R a tio  .525 
O bserva tion  1 - 10 m inutes

1010

6

112

l/D  R a t io

c 1 2 3 if 5 6 7 8 ? 10
1
2 11 s 1 1 3 .7.
3 1
if 10 1 51 7 .10
5 1 IP 4(1 4 5 ■ ^ ,,,.7

"é 1 p ? 10 1 ..5
7 . 1

“8 PS 18 1(1 7 32 20
9 p 1 6 4 1 ,.,.7. s

LO ?? ir fi 13 5 Ifi
T 1 JZ2L22 U 2 -2 Ï 0 2 .

I /D  R a t io .549 '

C 1 2 5 if ? é 7 8 ? 10
1
2 1] 5 1 1 4 10
3 1 5 2 1
if 15 3 ] 59 15 18
5 1 1 15 55 4 5 à 14
6 1 2 : 1C 1 5
7 1 1
8 28 2C 1 - 1 3£ 21
9 7 2 c c 3 uJ 12

10 1 32 16 6 3 14 11 67
T 35 9 L0£ 10- 22 2127 5â 448

I/D  R a tio 
O bservation  2 -  20 m inutes

C 1 2 2 4 5 é 7 8 9 10
1
2 1 4 s 3 q
3 10 4 1 1 1
if 1 7 17 10
5 1 10 29 1 1 8 l4
6 1 1 3
7
a 16 3 3 7 1
9 2 7 7 15 1 32 17

LO 1 26 10 2 3 1 21 77
T 22 17 61 63 5 3 .35 83 L40

I/D  R atio  .bSQ

C 1 2 3 4 5 é 7 8 9 10
1
2 A 4I 7 3 9
3 10 4 2 3. 3.
4 Ç 3, 30 37 13,
5 1 25 7P ? 1 IP P3
6 3 1 77 ? pa 17 3 3 7 9
9 3 5 11 33 1 1 39 PILO 1 33 3.5 6 3 1 Pfi IP3
T 24 12 82 134 14 5-32 LL2307
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INTERACTION ANALYSIS MATRICES

i/d Ratio .728 
Observation 1 - 1 0  minutes

10

Subject 9
i/d Ratio

I/D Ratio .682

c 1 2 3 4 5 6 7 8 9 10
1
2 18 7 2 7
3 1 ? 1 1 1
4 10 31 20 2
5 13 24 1 1 7
6 1 2 2 4
7 1 2 1
8 28 7 é 2 1 29 2 8
9 Ô 7 12 3 1 1 90 9

10 1 1Ô 5 2 2 1 10 34
T 34 ? & 9 4 79 88 73.

i/d Ratio .722

c 1 2 3 4 ? 6 7 8 9 10
1
2 1 29 8 2 8
3 1 12 1 2 1
]+ 1 21 2 64 31 7

16 26 3 3 7
“Ô 2 1 2 3 9•71 1 2 X
8 32 11 6 3 1 31 3 12
9 12 12 20 4 1 1 121 J-6

10 1 20 7 3 2 2 2]̂ 36
T 44 16 L27 59 13 4 99 l8è ,9i

.807
Observation 2 - 10 minutes
C 1 2 2 4 9 6 7 8 9 10
1
2 2 1
3 3 13 1 34 10 3 11 36 9
9 2 4 10 1 2
6 1
7 1
8 1 10 1
9 2 19 22 3 1 47 4

10 3 1 2 9 2T 3 20 65 49 4 1 13 94 12

I/D Ratio .830
Observation 2 . 20 minutes
C 1 2 3 4 9 6 7 8 9 10
1
2 . 1 9 2
3 7 29 1 3
4 29 3 30 97 12
5 S iO 16 1 2
6 2
7 1
6 4 23 2 18 1 3
9 4 ?,1,33 9 1 97 7

10 9 P 1 3 8 4
T 8 3T LIT/ 31 p 1 91 169 P6

I/D  Ratio .813
c 1 2 3 4 9 6 7 8 9 10
1
2 1 9 p 1
3 2 7 24 ]. ■■ ̂  , 4
4 38 3 49 81 14
5 2 18 26 1 3
6 2
Y 1
8 4 32 6 21 4
9 7 28 44 9 1 L78 13

10 13 3 1 3 IP 7
T 13 38 180 90 2 1 69. 279 39
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INTERACTION ANALYSIS MATRICES

S u b jec t

I/D  R a tio  "283 
O bservation  1 - 1 0  m inutes

I/D  R atio  .551 
O bservation  2 - 1 0  m inutes

1010

1110

10 LL2
LO

1221

i / d R a tio  .415 
O bservation  1 - 2 0  m inutes

i / d R a tio . uUp 
Ob s e rv a tio n  2 - 2 0  m inutes

c 1 2 3 4 5 6 7 8 ? 10
1
2 2 1
3
4 9 3 13 20 1

7 49 9
6 1 3
7
8 1 4 J. 1 2 6
? 2 19 193 13

LO 5 ]. 17 1
T 3 4^ 63, 4 13 242 2.3

c 1 2 2 4 3 6 7 8 9 10
1
2 3 p
3
4 5 1 ?3 0 3
5 8 33 1 è 1
6 1
7 1
8 4 9 6 2 2 2
9 1 LO 3 1 237 19

LO 2 2 13 4
T 3 37 31 1 1 PS 26q 20

I /D  R a tio  .427 
O bserva tion  1 - 3 0  m inutes

c 1 2 ? 4 3 é" 7 8 9 10
1
2 4 p
2
4 L4 3 P3 PY 3
3 1.3 6r 3, 16 1
6 1 4 1
7 1é 2 8 3 Ü 1 p a
9 4 =*3 PO 3 P97LO 7 6 1 '34 7T 6 z:l 96 6 ,.i 25.. S83

i / d R a tio .pflft 
O bservation  2 - 3 0  m inutes
c 1 2 2 4 3 6 7 8 9 10
1
2 3 3
2
4 3 3. ?3 13 3
5 LL 93 1 16 2
6 1
7 1
8 4 9 7 P p 3
9 13 16 1 137 .17

LO 2 p PI 10
T 6 .43 124 1 1 -22 393 33
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INTERACTION ANALYSIS MATRICES

S u b je c t 11

I /D  R a t io . ..593
O bserva tion  1 - 1 0  m inutes

I/D  R atio  .480 
O bservation  2 - 1 0  m inutes

c 1 2 3 4 5 6 7 8 9 10
1
2 4 é 3 4
4 17 4 2? 11 2
5 18 27 1 5
6
7B 10 7 8 4
? 7 4 8 1
LO 8 2 10
T 17 59 52 29 25 22

C 1 2 3 "4 5 6 7 8 9 10
1
2 1 7 8 2
3 1
4 8 1 29 1 2
5 1 9 44 5 3
6 1 1
j
8 12 12 5 1 7 2
9 i 2 2 14
LO 1 2 3 1 3 7T 18 1 41 63 2 39 21 16

i / d R a t io .554
O bserv a tio n  1 - 2 0  m inutes

I / d R a t io
O bservation  2 - 2 0  m inutes

10 10

10

12q

10LO

I/D  R a tio . .SQ3 
O b serv a tio n  1 - m inutes

10

10

I/D  R atio

C 1 2 3 4 5 6 7 8 9 10
1
2 3 1 M 13 1 4
3 i 24 29 5 1 62 9 5
5 1 1 31 ,87 4 22 18'
6 3. 2 1 37 1
8 3,8 23 16 2 13 6
9 8 5 24 28 5LO 1, 10 18 1 3 9 14T 32 3102 365 7 1 78 70 55
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INTERACTION ANALYSIS MATRICES

S u b je c t 12

i / d  R a t io .636 
O bservation  1 - 1 0  m inutes

10

10

12
12

i / d  R a tio .430  
O bserva tion  2 - 1 0  m inutes
c 1 2 3 4 3 6 7 5 ? 10
1 1
2 4 3 2
3 1
k 1 3 1 2 ? 10 3
5 10 22 1 1 4 2
6 1 2 2 2
7 2 2 2
6 1 2 1 1 1
? 3 1 3 10 1 3 2& 17

10 1 3 1 21 10
T 1 10 1 28 40 7 é 9 é? 40

I/D  R a t io .6kk 
O bserva tion  1 - 2 0  m inutes

I/D  R a t io .524
O bserva tion  2 - 2 0  m inutes

1010

1110 11

.LIO
11

10
10

10
iL21i

I /D  R a tio  .6PS

c 1 2 3 4 3 6 7 8 9 10
1
2 p 16 10 1 12
3 1 1 1
4 1 18 4 1 l4i: 7 11
5 42 48 3 13 19
6 1, 1 2 3 2
7 1 1 1
8 22 81 30 g 1 8 3 14
9 I ? 6 20 11 8

10 10 ?4 ?. 2 .3 1,1 77
T 41 1 19c12Ï 3 162 48 142

I /D  R atio  .528  
O bserva tion  2 - m inutes

10

10
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INTERACTION ANALYSIS MATRICES
S u b je c t 13

I/D  R a tio .853 
O bserva tion  1 - 1 0  m inutes
c 1 2 3 4 5 6 7 8 9 10
1
2 1 3 1
2 1 5 1 1
4 1 2 1? 17 11
5 3 3 36 1 1
7
A 2 1,3 2 u 1 ?
? 2 ? 14 43 4

10 1 11 2 1 4 11
T ? à ?1 ? 2 3? ^9 34

I/D  R a t io .720
O bserva tion  1 - 2 0  m inutes
c 1 2 3 4 5 6 7 8 9 10
1
2 1 é è 1
3 2 ? 6 1 1
4 1 1 10 2 1 1 38 2Ô 17
5 1 i4 21 2 6
6 1 1 1
7 1 1
8 3 1 21 7 22 3 9
9 3 7 19 2 74 9

10 2 20 3 1 1 8 8 22
T 14 13 97 44 3 2 69 114 64

I / d R a tio  .68 q

c 1 2 3 4 6 7 8 9 10
1
2 1 7 12 2
3 2 3 A 1 i
4 1 1 12 3 3 1 ■?9 39 24
5 1 24 33 4 7
6 2 2 1 I
7 1
A 8 1 28 8 28 4 10
9 7 7 31 A L49 17

10 3 23 A 1 ], 9 13 23
T 22 19 L34 A9 A -.2 M . PI5 63-

I/D  R a tio .629  
O bserva tion  2 - 1 0  m inutes

C 1 2 3 4 5 6 7 8 9 10
1
2 1 7 2 3 1
3
4 1 4 2 23 ?
? 7 lA 3 2
6 1 1
7
8 11 14 4 1 3? 7
9 1

10 1 3 3 1 7 1 11
T 14 37 28 2 93 1 28

l /D  R a t io .718 
O bserva tion  2 - 2 0 m inutes
c 1 2 3 4 ? A 7 8 9 10
1
2 1 8 2 6 3
34 1 9 2 38 75 10 16 3 1 4
6 1 1
j 1
8 17 39 8 1 1 L41 13
9 1

10 1 10 6 1 12 1 ,22
T 20 77 33 2 1 222 2 .33

i / d  R a tio .620  
O bserva tion  2 - m inutes

10

12

12
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l/D  R a tio  '535

INTERACTION ANALYSIS MATRICES

S u b je c t

i / d R a tio  .661

c 1 2 3 k 5 6 7 B 9 10
1
2 ■2 2 k ]
3 2
k 8 3 9 l 6 2
5 l 6 22 2 1

T 1 1 1
1

"8 2 2 4 1 I 2
9 9 é 3 7 1 69 1

10 2 2 1 3
T 9 é 2Ô ^2 2 19 92 11

I/D  R a tio  .590

C 1 2 3 4 5 6 7 B 9 10
1
2 3 11 6 2
3 3 2

11 é 40 29 8
5 29 37 2 4 1
é 1 4 1 3
7
B 11 19 10 2 32 1 6
9 8 6 11 9 1 1 77 2

10 8 k 6 3 8
T 22 6 89 72 9 79,U.9. 28

i / d R a tio  .syo

C 1 2 ? 4 9 6 7 8 9 10
1
2 3 1; 2
3 1 3 3
% 19 6 42 39 9
9 34 44 2 10 3
S 1 4 1 3
7
è 11 36 10 2 32 1 7
9 11 7 16 PI 1 1 210 20

10 8 4 6 24 6
T 29 8 92 s 61 266 50,

c 1 2 2 4 9 6 7 8 9 10
1
2 14 4 2 1
34 1 9 2 1 31 6 7
9 2 16 13 2 2 1
6 1 2
7
8 14 13 10 15 2
9 4 3 2 l é

10 2 3 10 1 4
T 21 57 35 5 98 25 15

I/D  R a tio  .678

c 1 2 2 4 5 é 7 8 9 1C
1
2 1 29 9 3 1
3 1
4 1 14 3 1 91 11 11
5 2 21 23 3 4 1
6 2 1 1 2
7
B 27 19 19 98 1 3
9 4 1 6 3 44 1

10 3 3 13 3 7T 39 1 93 93 8 126 61 24„

I/D  R a tio  .707_

c 1 2 2 4 9 6 7 '8‘ 9 10
1
2 2 33 6 3 1 2
3 ,1 P
4 1 P9 9 .1, 1 6p 30 1,3
9 p P7 P7 3 1 4 3 1
6 p 1 1 P
7 1 1 1 1
8 32 25 16 74 1 3
9 10 2 20 8 L07 9

10 4 1 113 8 7
T 47 .3 135 60 8 4 194 192 .32
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O bservation 1 - 10 m inutes
C 1 2 3 4 5 6 7 8 9 10
1
2 é 1 1
3 1 1
k 1 3 1 17 1 3
5 11 27 1 1 6 2 2
6 3 3
7 1 1
a 13 2 T 22 2 2
9 1 5

10 1 2 3 1 39
T 13 2 2é 6 2 49 ë 30

I/D  R a tio .490
O bservation  1 - 20 m inutes

C 1 2 3 4 5 6 7 a 9 10
1
2 14 7 4 2 1
3 1 1
4 1 10 4 43 7 3
5 1 22 39 3 1 8 2 4
6 1 7 7 I 3
7 2 1
& ?8 2Q 27 3 63 2 3
9 5 a 6

10 4 3 S 3 1 64
T 29 2 68 8Q 2 : 2IL3P 19 %

i / d R a tio — t.446

INTERACTION ANALYSIS MATRICES 

S u b jec t 15

I/D  R atio  .190

C 1 2 3 4 3 6 7 a 9 10
1
2 1 16 7 6 2 1 3
3 ? ,1 2
4 1 1 IP 7 38 12 4
5 1 26 36 4 .1 9 13 11
6 1 9 11 4 IP
7 1, 1
A 33 36 19 3 ftO ? 4
9 ,1 ? .10 P3 3 p ?

10 3 7 ft 7 11 114
T -3Z .5 L23-SZ , ,2 l 6 i .5.4. L52

O bservation  2 - 1 0  m inutes
10

1211
10

22

I/D  R atio  .^11 
O bservation  2 -  20 m inutes

10

10

I/D  R atio  .281

c 1 2 3 4 5 6 T 8 9 10
1
2 10 4 1 p
? 1 1 2 ,14 14 3 33 7 ft
5 1 28 483 10 1 4 17 10
6 1 3 a p 67 3 2 p
a 13 24 19 1 29 1

49 4 2 7 22 ] .TÔ
10 2 4 14 2 2 6 11 106
T 16 4 §9257 20 94l52LM.
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I /D  R a tio  -442

INTERACTION ANALYSIS MATRICES 

S ub jec t  18

i / d R a tio  .221
O bservation  1 - 1 0  m inutes
c 1 2 3 4 5 6 7 8 9 10
1
2 1 2 2?
3 1
I 1 10 2 10 9 4
5 1 4 2é 11 11
6
T
8 1 4 ?
9 1 1 11 13 12 5

10 1 é 11 36
T ? 1 3̂ 53 10 44 58

O bserva tion  2 - 1 0  m inutes
10

i / d R a t io .446
O bserva tion  1 - 2 0  m inutes

i / d  R a tio . ^2k
O bserva tion  2 -, 20 m inutes

10 10

20
10 21

12
10

l/D  R a tio  .423 
O bservation  1 - 3 0  m inutes

I/D  R a tio  .375

c 1 2 ? 4 5 6 7 a ? 10
1
2 1 5 4 2 10
3 1 1
4 1 30 6 26 29 12
5 1 23 19 4 28 226 1 5 4 7
76 2 5 10 2 7
? 10 2 21 4 i 3 42 24

10 é 20 17 3 .37 121
T 22 5̂1 1^320h

C 1 2 3 4 5 é 7 8 9 10
1
2 1 4 3 2 9
3 1 1
4 1 27 5 23 33 12
5 21 87 4 28 28
6 1 23 3 l i
7a 5 6 9 1 3
? 8 2 21 43 2 38 23

10 3 24 19 8 1 33 93
T 19 2 ^93 168 38 ?7 140 184
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INTERACTION ANALYSIS MATRICES

S u b je c t 17

l /D  R a t io .578
O bserv a tio n  1 - 1 0  m inutes

10

22 12

LO
11

l/D  R a tio  .506 
O bserv a tio n  1 - 2 0  m inutes

C 1 2 3 4 5 6 T 8 ? 10
1
2 21 17 1 2
? 1 1
4 22 il 7) i4 8

2 32 gq ] 6 10 4
6 3 3
% 1
6 27 n 2 22 3
? 1 2 ] 12 12 2

LO 1 ■a 1 1 6 k 3
T kl ?111 l4a é 1121 32 23

I /D  R a t io .400
O b serv a tio n  1  -  30 m inutes

10

10

12
10

I/D  R a tio  .556 
O bserva tion  2 - 1 0  m inutes

c 1 2 3 4 ? 6 7 8 ? 10
1
2 2 7 6
3 1
4 11 2 43 6 5
5 21 44
6 1
T
8 11 19 10 1 12 8
? 2 1 3 4 5

LO 1 5 5 3
T 17 1 66 66 1 61 l4 I 3

I/D  R a t io .562  
O bserv a tio n  2 - 2 0  m inutes

c 1 2 3 4 p 6 7 8 9 10
1
2 2 , 1 i4 11 2
3 1 6 4 1 1
4 3 23 a
5 2 2? 74 b 6
6 1
7
a i4 21 i4 1 12 11
? 10 6 10 13 20 6

LO 2 1 10 1 p 13 23
T 31 i4 L07 P.7 1 73 64

I/D  R a tio  .578

c 1 2 3 4 ? 6 7 8 9 10
1
2 1 21 l*? 1 3 2
3 1 7 2 1
4 29 3 8? 3^ 9
5 4 40 LO? 6 8
6 1 1
7
a 21 37 19 1 21 16
9 16 8 16 17 30 9

LO 2 1 12 2 8 21 37
T 49 17 1.69J-6.3 2 115 95 83
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INTERACTION ANALYSIS MATRICES

S u b je c t

I /D  R a t io "494
O bservation  1 -  10 m inutes

10

QO

I/D  R a t io .461
O bserva tion  1 - 2 0  m inutes

c 1 2 3 4 5 6 7 8 9 10
1
2 5 10
3
4 15 2 1 1 54 15
5 28 54 6 4 13
6 1 ,3 1 7
7 1
a 15 29 24 19 1 9
? 1 6 1 2

10 9 10 7 16 4 81
T 15 68 1 0 |r i2 1 97 19 127

i / d R a tio  .520
O bserva tion  1 - m inutes

10

21

22

10
14 [86

18

I/D  R a tio  .494
O bservation  2 - 1 0  m inutes

10

I/D  R a tio .415 
O bservation  2 - 2 0  m inutes

I
T I d

1

3 1

33

1 2

IX

3&

13
p6b.4l

?

klLQI

10

X I
3 m

I/D  R a t io .-^76

C 1 2 2 4 5 6 7 8 9 10
1
2 6 3 1
34 28 5 lo4 1 245 59 L50 5 2 9 4 13
6 5 1
7 3 i 1a q 35 55 2 IP 13
9 1 4 3 3

10 1.7 ], 19 3 79
T J.Û 143242 6 5145 Ü ir4
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INTERACTION ANALYSIS MATRICES

S u b je c t 19

I/D  R a t io .590
O b se rv a tio n  1 - 1 0  m in u tes
c 1 2 3 4 5 6 7 8 ? 10
1
2 13 1
3
k 1 10 6 35 1 2
5 10 31 2 3
6 1
7
H 16 1^ 4 1 21 2
? 1 1

LO 3 2 3 11
T 20 1 62 2 1?

I/D  R a tio  .594 
O bservation  1 - 2 0  m inutes
c 1 2 3 4 5 6 7 8 9 10
1
2 25 19 1 1
34 1 25 6 69 1 1-55 1 31 70 3 5
6 1
7
8 43 27 11 1 32 3
? 1 1 1

10 9 3 11 1 15
T 46 P-7JJ.0 ij b.7 ..3.39

I/D  R a tio  .625

c 1 2 3 4 9 6 7 8 9 10
1
2 37 25 1 ?
3
4 1 37 7 LO6 2 285 2 42 89 1 4 1 7
6 1
7 gA 61 48 19 1 54 a
9 1 3 1 1

10 19 3 ? 19 p 36
T 65 L82 144 1 ...3 i§5 6,

i / d R a tio .6o4 
O bserva tion  2 - 1 0  m inutes

c 1 2 3 4 9 6 7 8 9 10
1
2 7 5
3 1
4 5 1 42 1 16
5 20 27 1 2
6
7
8 11 25 17 10
9 1 1

10 8 1 10 1 12
T 12 1 65 51 63 2 31

i / d R a t io . 564 
O b serv a tio n  2 - 2 0  m inutes

10

10

I/D  R a tio .524
O bserva tion  2 - m inutes

10
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INTERACTION ANALYSIS MATRICES

S u b je c t  20

I /D  R a tio  .405
O b se rv a tio n  1 - 1 0  m in u tes

I / d R a tio  .214 
O bservation  2 - 1 0  m inutes

10 10

1

21 11

I/D  R a tio  .?■ 
O bservation

I/D  R a t io .355 
. O bserva tion  1 - 2 0  m inutes 20 m inutes

i q 10

10

10:
2X

10

i / d  R a t io . 3^1

c A j 2 A . A . ? 10
1
2 % z 1 2
3 i
4 IE z 2a. 22 1
5 m ISL Z 44 28
6 _2_ 1 1
I8 IE z 10-
9 22- S i. 87 18

10 12. 2L 46 liod
T [ È 22. 16: z &04182

I/D  R a tio .295

c 1 2 3 4 5 6 7 8 9 10
1
2 6 2 3 8
3
4 4 10 31 7 2
5 2 id 2 2 2 4i 21
6 2 2
I 1 1 3 1 2
6 6 18 11 1 3 i 4
? 3 19 43 3d 23

10 2 13 23 3 1 33 101
T 73 212 4 8 33 |l51 178
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INTERACTION ANALYSIS MATRICES
SubJ ec t 21

I/D Ratio .582
Observation 1 - 1 0  minutes

C 1 2 3 4 5 6 7 8 9 10
1
2 3 2 1
3
k 11 3 37 ?
5 12 9 7 ? 2
6
7
H 5 19 25 .̂3 1 1
9 1 5 3 4

LO 4 1 7 5 8
T 6 5^ ^3 95 13 i 4

I/D  R a t io .507 
. O bserva tion  1 - 2 0  m inutes

10

21

20
120

I /D  R a tio .448
O bserva tion  1 - 3 0  m inutes

10

10
2 1 1 3 ^ 9 0

I/D  R a tio  .361 
O bserv a tio n  2 - 1 0 m inutes
c H - _3_ 5 n 7 - T 9 10
1
2 i 2 1 1
3 __ !
4 H 2 1 1 ' 3 1
5 10. n 5 15 1
è i
7 1
8 u H n i  . 16 2 1
9 _ 1 141 . 55 5

h.0 —3. 5 1
T 1 41 3 1 5,8 1 1 L_1

I/D  R a tio  .338 
O bserva tion  2 - 2 0 m inutes
C 1 2 3 4 9 é 7 8 9 10
1
2 2 3 1
3
4 13 2 33 13 2
5 26 61 1 1 7 29 2
6 1
Y 1
8 3 7 22 18 2 6
9 3 10 38 loé 13

LO 5 5 1 16 4
T 6 61 429 1 1 59 L69 29

I/D  R a tio  .^ 7^

C 1 2 3 4 9 6 7 8 9 110
1
2 2 4 3 2
3 1 2
4 17 3 49 24 ?
5 1 38 7I+ 1 1 10 37 6
6 1
7 1
8 8 10 28 35 4 Q
9 3 1 15 52 198 28

LO 6 10 3 31 10
T 11 3 90 L70 1 1 92 P55 59
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I /D  R a t io .582

INTERACTION ANALYSIS MATRICES

S u b je c t  22

I /D  R a tio  . m
O bserv a tio n  1 - 1 0  m inutes

10

LO 10

l/D  R a t io .565
O b serv a tio n  1 - 2 0  m inutes

10

22-

10
10

R8l _8i0Ql„Q^.20i

I/D  R a tio  . 50%
O bserv a tio n  1 - 3 0  m inutes

10

21 20

10

O bservation  2 - 1 0  m inutes
10

i l l

12
10

10
21 12

i / d R a tio  .121 
O bservation  2 - 2 0  m inutes

i / d  R a tio  .^03

c 1 2 I 3 if ? 6 7 8 9 id
1
2 [ 2 1 1 2
3 i
4 n 2 46 7 2
5 1 19 fLOlf 6 1 6 7
6 ■? 8 1 2 3
7 1 I :
6 6 3,8 3,1 ? 6 1 9
? 5 9 7 2 22 2

LO 4 7 3 3 9 46
T 12 L42 22 3 56 48 7?

c 1 2 3 4 ? 6 7 8 9 10
1
2 3 5 1 1 2
?
4 12 5 64 9 2
5 I 27124 9 3 15 13
6 I 7 6 1,1 1 7 6
7 2 2 6 2 3
8 6 23 16 5 1. 9 2 15
9 5 14 PI, 4 29 4

LO 6 10 6 4 3 15 %
T 13 92189 37 15 j n .78 131
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INTERACTION ANALYSIS MATRICES

S u b jec t 23

I /D  R a t io .298
O bservation  1 - 1 0  m inutes

10

12
1010

LO
12

I/D  R a tio  .257
O b serv a tio n  1 - 2 0  m inutes

I/D  R a tio .180

c 1 2 3 4 5 6 7 8 ? 10
1
2 1 2
3
4 8 £ £5 1 2
5 ? 3 27 1 3 29 13
6 J 3,
I 3 3 2 2 2
8 5 9 1 3,0
9 § 33 4 76 53

LO 4 fi 4 65 50
T ,.3_, ..31-83 2 13 nk. L3Q„

C 1 2 3 4 ? é T S ? 10
1
2 2
3
4 8 2 28 1
5 2 3 é l 1 4 52 16
6 1 1
7 ,3 3 2 4 3
8 10 1 10
9 10 pè ? L29 n

LO 4 13 4 90 7ë
T 3 32 L46 2 1? 26 mL87

I/D  R atio  .125
O bservation  2 - 1 0  m inutes
c 1 2 3 4 ? 6 7 8 ? 10
1
2 1
3
4 1 3 2
3 1 1 25 2 8 9
6
7 1 1
8 1 1 3.
9 4 12 34 23

LO 3, 8 27 25
T 1 6 Ü . 2 3 lI2. 60

I/D  R a tio .126 
O bserva tion  2 - 2 0  m inutes
C 1 2 3 4 ? é T 8 9 10
1
2 1
34 ,1 2 3 45 1 3 fio ? 43 22
6
Y ? 1
8 1 9 3 3
9 11 48 63 32

LO 4 14 41 38
T ,„1 19k? -3..12:.52

I/D  R atio  .127

C 1 _2_ 1 ] J L "H- 10
1 __ 1 ___ i
2 ] I T
34 H 14 l à
5 H _6 L25 H 3 Î
6
7 H 1 m ~2 Z ï
8 j t 9 _ i „ 9 6
9 18 85 _ 2

LO i 16 2 58 67
T H 2 t 238 229l48
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INTERACTION ANALYSIS MATRICES
S u b jec t

i/d Ratio
Observation

.63k
1 -  10 m inutes

c 1 2 3 4 5 6 7 8 9 10
1
2 10 9 2 1
3
k 15 3 24 9
5 1 12 13 4 3 1 2
é 1 3 1
7 1
8 21 6 ■? 33 I 2
9 2

LO 7 k 1 4 4
T 22 51 36 1 91 Z 19

I/D  R a t io .671
. O bserva tion  1 - 2 0  m inutes

10

m

10

i / d  R a tio  .681

c 1 2 ? 4 ? 6 7 8 9 10
1
2 2 39 23 1 2 1 1
3
4 4o 9 1 1 81 26
? 3 36 22 3 1 12 1 3
6 4 4 4
I 4 1 1 1
8 64 21 19 1 i44 1 11
9 1 3

10 17 12 1 4 13 1 38
T 71 L3Ê 87 12 7 ^37 4 84

2k

I/D  R a tio .583 
O bservation  2 - 1 0  m inutes
c 1 2 3 4 5 6 7 8 9 10
1
2 10 12
3
4 1 1 1 2 24 3
5 1 6 21 9 3
6 1
I 3 2
6 22 IQ 14 .1 39 p 3
9 1 1 1

10 4 1 1 7 1 1
T 23 I32 33 1 3 93 12 14

i / d R a tio  .470 
O bservation  2 - 2 0  m inutes

c 1 2 3 4 9 6 7 8 9 10
1
2 14 13
3
4 3 P p p 38 p 4
5 1 9 P4 1 P9 IP in
6 3 p p 1
7 3 p
8 27 ,13 p6 1 1 102 3 7
9 3 3 1 8 p

10 7 3 1 1 10 3 P4
T 28 __ 33 L% 181 48

i / d  R atio  .459

C 1 2 3 4 8 6 7 8 9 10
1
2 22 14 4
3 2 1 1
4 7 2 2 2 49 i4 4
5 1 i4 88 1 1 37 18 14
6 .3 2 2 1
7 1 3 2 1
8 38 17 33 1 1 -38 4 6
9 8 1 10 12 1 41 10

10 1 8 7 1 2 11 9 Ë9
T 41 4 80 133 7 7 k37 89 67
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INTERACTION ANALYSIS MATRICES
S u b jec t 25

I/D  R a t io .446 
O bservation  1 -  10 m inutes
c 1 2 3 k 5 6 7 "B' 9 10
1
2 6 4 1 4
3 1 1 1 1
4 9 4 21 8 8
5 15 8 '? 1 1
6
7
8 12 2 5 8 4
9 2 if 1 1 4 6

LO 14 3 3 4 6
T !■? 4 48 83 32 18 28

I/D  R a t io .285 
O bservation  1 - 2 0  m inutes

10

IQi

10
10

J

i / d R a tio .26q 
Ob s e rv a tio n  1 - m inutes

10

20
22]

12 12
22

20
76112122

I/D  R atio  .193
O bservation  2 - 1 0  m inutes

10

LO

i / d  R a t io .226

i / d R a tio  .221

O bservation  2 -  20 m inutes
10

c 1 2 3 4 3 (8 7 8 9 10
1
2 1 3 9 3 1
3 1
4 12- 2 49 4 6
5 1 24 23a 1 1 2 33 23
6 4 1 2
7 1 1 1
8 13 1 13 16 14 1 12
9 3 13 43 1 31 7

LO 3 13 1 1 3 28 33
T 20 1 72 317 7 3 79 LOI 83
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INTERACTION ANALYSIS MATRICES

S u b jec t 26

I/D  R atio  "608 
O bservation  1 - 1 0  m inutes

i / d  R atio  . 07Q 
O bservation  2 -  10 m inutes

10 10

12 -

11

I/D  R a tio  .425 
O bserva tion  1 - 2 0  m inutes

I/D  R a tio  .105 .
O bserva tion  2 - 2 0  m inutes

c 1 2 3 4 5 6 1 7 8 9 10
1
2 1 n 3 p ?
3 1 1 4 1 1
4 17 5 39 14 4
5 1 $4 77 3 3 1 1;, ~7
6 2 6 1 ? 3
I 1 3 1 ?8 2Q 10 e IP a
? 1 4 11 11 ,33 1LO 20 a 3 3 19T 24 5 7QiL22 17 7 38 81 k9.

C 1 2 3 4 ? 6 7 8 9 10
1
2 3 1 p
,3
if 1 13 3
5 3 7 99 9 1 1, P6 18
6 8 4 1 3 8
7 1 ,1, 1 1
8 1 1 3 1 3 P 6
9 2 3 4P 4 I ?4 in

10 3 IP 4 p6 ■67
T 6 -LZm 23 4 -LZ 88 LU

I/D  R a t io .^5Q I/D  R a tio  .175

c 1 2 3 4 9 6 7 8 9 10
1
2 1 3 11 3 2 2
3 1 1 1 1 1
4 17 7 99 19 3
3 1 30 122 6 7 2 12 2.1
b 3 7 2 3 7
I 2 3 2 2 3
8 20 1“? 13 14 16
9 1 4 19 32 66 710 14 10 9 1 4 24 43
T 24 5 L03201 22 12 78 129P7

c 1 2 3 4 3 6 7 8 9 10
1
2 4 1 3
3
4 3 27 13 2
9 2 11 1,32 10 2 33 296 1 8 3 1 6 10
7 1 1 P 2 1
8 2 9 9 1 3 2 8
9 2 14 6o 6 1 63 2010 9 13 4 1 44 88
T 8 47P83 27 7 .31 166L6l
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INTERACTION ANALYSIS MATRICES
S u b jec t

I /D  R a t io "6l8 
O bserva tion  1 - 1 0  m inutes

c 1 2 3 Ji cV 6 7 Ü 9 10
1
2 11 6
3
k 22 3 38 6
5 12 34 3 2
6
7
a 3.7 19 6 24 7
9 1

LO 4 4 7 1 2
T 17 69 33 74 1 17

I/D  R a t io .533
O bserv a tio n  1 - 2 0  m inutes

c 1 2 3 n r 5 r r T W 10
1

i5 h £ j %
3
4 43 8 H
5 H 33 96 m
6
7
8 31 17 i k I E
9 ]. Z l

10 6 4 3 —L J l
T S i 12C143 - 3 . 22 .

i / d R a tio  .567

C 1 2 3 4 5 6 7 8 9 10
1
2 1 24 22 1
3
4 72 16 Lll 19
3 1 36 137 11 1 4
6
7
6 43 32 27 43 13
9 1 1 1

10 17 4 13 1 3
T 48 2222P6 ;Sp 3 42

27

O bservation 2 - 10 m inutes
C 1 2 3 4 3 6 7 8 9 10
1
2 9 3 1
3 1
4 10 4 ,33 7 3
5 17 33 2 3 2
6
I 1.....
8 11 12 12i 17 1 3
9 2 ^ 7 5l 1 3 1

10 4u2j 4 2 8
T 13 ll 59l 60I 1 36 21 19

i / d R a tio 601
O bserva tion 2 - 20 m inutes

C 1 2 3 4 1 3 6 7 8 9 10
1
2 21 8 2 1
3 1
4 26 6 73 7 13
5 30 39 7 7 3
6
7
8 31 28 22 32 1 10
9 2 1 9 6 3 1

10 13 6 10 ?. 8
T 33 1 429108 124 ?4 4n

i / d R a tio
O b serv a tio n  2

c 1 2 3 4 3 é 7 8 9 10
1
2 34 13 2 2
3 1
4 49 8 17 7 22
5 41 97 9 9 8
6
7
8 48 43 28 40 1 17
9 2 1 10 8 8 2

LO 1 24 9 13 4 IP
T 31 1 203 164 L7.9L3i 63
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IMTERACTION ANALYSIS MATRICES

S u b je c t

I /D  R a tio  .489
O b se rv a tio n  1 -  10 m in u te s

c 1 2 3 4 5 6 7 B 9 10
1
2 2 3
3
h 6 1 2^ U,
5 2§ r 9
I
7
a 12 ■? 4
9 4 14 7 14 Ç

LO 1 3 6 12 27
T 5 40 47 ^4 47 49

I/D  R a t io .927
. O bserv a tio n  1 - 2 0  m inutes

10

11 12

10
10

12
i / d  R a tio  .566
O bserv a tio n  1 - 3 0  m inutes

10

12

2111
22

10

I/D  R a tio .20? . 
O bservation  2 - 1 0  m inutes

c 1 2 3 4 9 é 7 8 9 10
1
2 1 1 1
3
4 1 1 10 9 2
5 4 96 13 10
6 1
7
8 2 9 4
9 1 10 18 29 9

10 2 2 2 1 1 19 22
T 3 19 89 1 11 99 49.

l /D  R a t io .259
O bserva tion  2 - 2 0  m inutes

22

12
20 10

10 10
L42

i / d  R atio  .286 
O bserva tion  2 - 3 0  m inutes

c 1 2 3 4 9 6 7 8 9 10
1
2 4 2 2 4
3
4 8 2 37 16 4
5 1 10 IIP 1 38 27
6 1
7
8 2 12 18 13 1 8
9 3 29 49 94 24

LO 4 8 12 1 2 43 86
T 10 67 191 1 9.3 L94 L54
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INTERACTION ANALYSIS MATRICES

S u b jec t 29

i / d  R a t io «I9Q
O bservation  1 - 1 0  m inutes
c 1 2 3 if 5 6 7 Ü 9 10
1
2 1
3
I 1 10 Ç
5 45 3. 1 11 15
6 1
7 .1 1 ?
8 ? 5 p
9 fi PO .1 IP 6

LO 1 ? 15 IP
T 1 19 1 4 10 54 45

I/D  R a t io .139
O bserv a tio n  1 - 2 0  m inutes
c 1 2 3 4 5 6 7 8 9 10
1
2 1 1 1
34 1 1 i4 8
5 4 85 1L 2 1 24 38
6 1 1
7 1 1 1 3 4
8 1 ,3 9 2
9 1 11 39 3 23 44
10 1 3 19 4 63 57T 3 24456 i| 9 15 421

I/D  R a t io .128
O bserva tion  1 -  30 m inutes

10

10 112

I/D  R atio  .248 
O bservation  2 - 1 0  m inutes
C l|2 3 4 5 é 7 8 9 10
1
2 3 1
34 1 .3 17 6
5 12 55 1 1 8 3 96 1 1Y 1 I 18 4 6 14 1 15 4
9 1 4 1 1 3 1

10 1 7 9 4 4 8
T 4| 27 89 2 3 45 11 31

i / d  R a tio  .^11 
O bservation  2 - 2 0  m inutes
c 1 2 3 4 5 8 7 8 9 10
1
2 2 11 1 4
3
4 4 4 1 38 1 13
5 1 29 84 2 1 28 5 17
6 1 2
7 1 1 2 28 17 14 38 2 32 8
9 1 9 1 1 3 2

10 11 1,9 IP 7 19T 18 81 1.68 3 6UI JJ j8Z
I / d R a tio  .302

c 1 2 3 4 5 é 7 8 9 10
1
2 4 i4 1 4
34 4 4 1 59 .3 175 1 37 128 3 1 38 7 24
6 1 1 2 2 4
7 1 1 3 48 22 24 49 3 47 19
9 3 17 2 3 5 3

10 15 25 3 16 16 38T 2.3 88237 10 9164 3.3,113
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INTERACTION ANALYSIS MATRICES
S u b je c t  30

I /D  R a t io '652  
O lbservatlon 1 -  10 m inu tes
c 1 2 3 4 5 6 7 '8 9 10
1
2 9 5 2 ,1,
3
4 9 2 1 37 11
5 14 9 1 146 1
7 1 1
A 1$ 16 3 3 6
? 6

10 1 ,12 13 l i 4 4 20T 17 60 38 1 2 46 6 53
i / d R atio .529 _
O bserva tion  1 - 20 m inutes
C 1 2 3 4 5 6 7 8 9 10
1
2 9 81 2 2 3
34 13 5 1 17
5 33 44 1 1 25
6 i 1 1 2
7 3 1 58 23 26 16 1 3 4 12
? s f 1 1

10 1 20 20 1 J  8 9 42T k̂ 10:l o O 1510,7
I /D  R a tio  .495
O b serv a tio n  1 -  30 m inu tes

1^

12 12
21160l ^ i l 6 4  W 12)12629,

i / d  R a tio  .407 
O b serv a tio n  2 - 1 0  m in u tes
C 1 2 3 4 5 !6 7 8 9 10
1 1
2 4 5! 1
34 ) 5 3 31 6
5 11 11 46 6 156 2 1
I i
8 7 14 7 3 3
9 1 3 6 1

10 1 10 13 1 3 17
T 10 47 80 3 34 10 45

i / d  R a t io .417
O b serv a tio n  2 - 2 0  m in u tes

10

10

22

10 10

I /D  R a t io .4 0 8
O b serv a tio n  2 - 3 0  m in u tes     ^

_ 2_

5
T

Z
fit

T 23

12

10

_ia
2k

H I
10

21 .

i -

1

11

UA
# 1 7

10

21

jU.
10
E

m 2 9


