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PREFA C E

M uch has been w r it te n  about decision  making and th e  ro le of the 

m anager in the decision making p rocess . If  th e re  is one word th a t 

c h a ra c te r iz e s  a common ty p e  of decision  s ty le , it is th e  term  "decisive" 

(D river, 1979). Such a decision  m aker typ ica lly  m akes decisions quickly 

and "decisively" using a lim ited  am ount of d a ta , th a t  is, ju s t enough to 

g e n e ra te  one answ er w hich is then  firm ly adhered  to . D ecisives also are 

known to be very c o n c ern e d  w ith speed , e f f ic ie n c y , and co n sis ten cy . 

Dwight E isenhow er was w ell known as a "dec isive"  decision  m aker who 

even  made his su b o rd in a te s  sum m arize all in fo rm ation  needed  fo r a 

p a r tic u la r  decision  on a s ing le p iece  of p ap e r. It is th e  purpose o f th is 

proposed  re se a rc h  p ro je c t to  exam ine th e  pe rfo rm an c e  c h a ra c te r is t ic s  of 

"decisive" dec ision  m akers in th e ir  use o f ac co u n tin g  in fo rm ation  in 

decision  m aking.

D ecision s ty le  may be defined  as "c ry sta lliz e d  p re fe re n c e s  or 

a t t i tu d e s  which d e te rm in e  a p erso n 's  ty p ica l m odes of perce iv in g , 

rem em bering , thinking and problem  solving" (W atkins, 1980). A wide 

v a rie ty  of psychologica l in s tru m en ts  ( te s ts )  have been developed  to 

m easure various p erso n a lity  c o n s tru c ts . This re se a rc h  p ro je c t  focused  on 

th e  R ow e D ecision S ty le Inven to ry  (DSI) to  c a te g o r iz e  th e  su b jec ts  and 

to  s e le c t th e  "d ec is iv e"  dec ision  m akers used in th e  sim ula tion  

experim en t d esc rib ed  h e re in . B ased on a business game sim ula tion , th e  

p erfo rm ance c h a ra c te r is t ic s  of th e  "dec is ive"  decision  m akers are 

ev a lu a ted  re la t iv e  to th e  p erfo rm an c e c h a ra c te r is t ic s  of decision  m akers
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in a con tro l g ro u p .( l) The perfo rm ance m easu res and cogn itive  sty le 

a t t r ib u te s  of the decisive su b jec ts  are also exam ined re la t iv e  to  the 

a l te rn a tiv e  cogn itive  s ty le s  id en tified  by R o w s 's  DSI along w ith a num ber 

of o th e r decision sty le  te s ts .  (In p a r tic u la r , th e  su b jec ts  also w ere 

ca te g o riz e d  by th e  decision s ty le s  in d ica te d  by? 1) D riv e r 's  1ST E xercise; 

2) M yers-B riggs Type In d ica to r; 3) W itkin Em bedded F igures T est; 4) 

R o tte r  In te rn a l/E x te rn a l Locus of C on tro l T est; and 5) P u rd u e-R u tg ers  

P rio r E xperience T est. A ccord ingly , th is re se a rc h  brings to g e th e r  in one 

ex p erim en t, a v arie ty  of th e  "s ty le '' m easures th a t  have been used in a 

wide range of previous s tu d ie s . In so doing, th is  study  exam ines the 

sim ultaneous re la tio n sh ip s  b etw e en  d if fe re n t decision  s ty le  c o n s tru c ts  

and the perfo rm ance of dec isive decision m akers in a highly s tan d ard ized  

task  of p rocessing  accoun ting  info rm ation : th e  m u lti-pe riod  sim ulation 

ex e rc ise  (known as the In form ation  S tru c tu re  E xperim en ts) used by Mock 

in his orig inal human in form ation  p rocessing  (HIP) re se a rc h  (1969, 1972 

and 1975).

(1) The con tro l group used was the group of all o th e r  decision  m akers 
(su b jec ts) in th is ex p e rim en t. In o th e r w ords, th e  dec isive decision  s ty le  
was com pared w ith a com posite  of all o th e r  dec ision  s ty le s .
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C h a p te r  1

B ackground, Decision S tyle M odel, and 
P roposed  R esea rch  A pproach

Background

A p e rs is te n t b e lie f in human in fo rm ation  p rocessing  (HIP) re sea rch

is th a t a m an a g er 's  sty le  of decision  m aking should be ev a lu a ted  as one

of the s ig n if ican t d e te rm in a n ts  of m anageria l perfo rm an c e . One au tho r

even con tends th a t  the c o n c ep t of decision  s ty le s  and the m atching  of

p a r tic u la r  s ty le s  to sp ec if ic  o rg a n iz a tio n s  p o rten d s a whole new

dim ension in understand ing  decision  m aking and in helping to achieve

m ore e f fe c tiv e  m anagerial perfo rm an c e  (R ow e, 1981). This be lief

ap p e ars , how ever, to  be in sharp c o n tra s t  w ith  some of the re sea rch

l i te ra tu r e  on decision (co g n itiv e) s ty le s  th a t  shows a t  b est mixed re su lts

(Savich, 1977). One re c e n t p ap e r (H uber, 1982) even concluded  that?

" ...th e  cu rren tly  ava ilab le  l i te ra tu r e  on co g n itiv e  s ty le  is an 
u n sa tis fac to ry  basis fo r deriv ing  o p era tio n a l design 
gu idelines, and fu r th e r  co g n itiv e  s ty le  re se a rc h  is unlikely to  
provide a s a tis fa c to ry  body of know ledge from  which to 
d erive  such guidelines."

C le a rly , th is  is a d isappoin ting  conclusion  fo r w ha t in tu itiv e ly  appears  to 

be an im p o rtan t in g red ie n t of m anageria l dec ision  m aking.

To most o bservers of th e  m anagem ent p ro c ess  th e re  ap p ear to be 

s ig n if ican t d iffe ren c es  in th e  m anner by which individual decision  m akers 

seek , aqu ire , e v a lu a te , in te g ra te  and use in fo rm ation  in th e  p rocess of 

m aking a decision . F u rth e rm o re , th e  com plexity  of a decision  m ak er's  

in fo rm ation  processing  behav io r is de te rm in e d  n o t only by th e  com plexity  

of th e  job environm ent but also by th e  c o g n itiv e  s ty le  of the decision
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m aker. "C ognitive sty le "  is defined  as the d eg ree  of " th inking" 

com plexity  of the individual in assim ila ting , in te rp re tin g , and re a c tin g  to 

in fo rm ationa l environm enta l stim uli. I t  is an index of the to ta l 

p e rso n a lity  system  and its  func tion ing  and deve lopm en t. A ccord ing  to  one 

ap proach  to  cogn itive s ty le  re se a rc h  (D river and M ock, 1975) th e re  are 

fo u r basic cogn itive  sty les  of decision  m aking: 1) d ec isiv e , 2) f lex ib le , 3) 

h ie ra rc h ic , and 4) in te g ra tiv e . (See Appendix A for a d e ta ile d  d esc rip tio n  

of the D river/M ock decision s ty le  model.) An a l te rn a tiv e  decision  sty le  

model has been developed by Row e (1982). He sim ilarly  id e n tifie s  four 

basic  decision  s ty le s : 1) an a ly tic , 2) b eh a v io ra l, 3) co n c ep tu a l, and 4)

d ire c tiv e . (See Appendix B fo r a d e ta ile d  d esc rip tio n  of th e  Rowe

m anageria l decision  s ty le s .)  As will be d iscussed  la te r ,  a re cen tly

com pleted  d isse rta tio n  by Mann (1982) shows a s tro n g  co rre la tio n

be tw e en  the decision s ty le s  of financ ia l p lanners and R o w e 's  an a ly tic

s ty le  as opposed to c o rp o ra te  p lanners who are  m ore generally  

co n c e p tu a l. Since the experim en t used herein  involves m easuring 

perfo rm an c e of financial planning tasks, we used R o w e 's  D ecision S tyle 

Inventory  (DSI) te s t  as the prim ary in strum en t fo r m easuring th e  four

basic  decision  s ty le s . The o th e r five in stru m en ts  also used will be

com pared  and c o rre la te d  w ith th e  re su lts  using R ow e's  in s tru m en t.

O ne possible d e fe c t in the cogn itive  s ty le  re se a rc h  up to  now has

been  the usual focus on all the various decision  s ty le s  involved in a

p a r tic u la r  taxonom y as opposed to  exam ining only one s ty le  (e .g ., ju st 

th e  "dec is ive"  sty le ). This a l te rn a tiv e  approach  to decision  s ty le  re se a rc h  

ap p ears  to  have em erged in itia lly  in the a rea  of human fa c to rs  re se a rc h
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(F ir th , 1973). A re c e n t novel Ph.D. d isse rta tio n  re se a rc h  p ro je c t a t the 

U niversity  of Southern  C alifo rn ia  (M eshkati, 1983) involved a 

decision-m aking  experim en t in which (1) th e  p a r tic ip a n ts  w ere 

c a te g o riz e d  acco rd ing  to th e ir decision s ty le  based upon the D river 

decision  s ty le  in strum ent ( te s t)  designed to m easure unconscious sty le 

(D river, 1979); and (2) ca rd ia c  arrhythm ia was m easured  as a func tion  of 

m en ta l load (M eshkati, 1982). As M eshkati h y p o th esize d , th e  re sea rch  

d e m o n stra te d  th a t  D riv e r 's  1ST decision s ty le  te s t  did d iscrim inate 

b e tw e en  d iffe re n t (unique) sty les  of decision  m aking. In te res tin g ly , 

M eshkati d iscovered  th a t  D riv e r's  decisive and h ie ra rc h ic  decision  sty les  

in p a r tic u la r  are  asso c ia ted  w ith a s ig n if ican t change in c h a ra c te r is t ic  

c a rd ia c  a rrhy thm ia  as a fu n c tio n  of m ental w orkload . Savich (1977, p. 

650) also d iscovered  th a t  dec isives p rocess less d a ta  th an  h ie ra rc h ie s  and 

in te g ra ti  ves. M eshkati argued  th a t  the re aso n s for th e  sim ilar 

perfo rm an c e of dec isives and h ie ra rc h ie s  in his re se a rc h  a re : (1) the

un i-focus (vs. m u lti-focus) n a tu re  of th e  task  involved  in his experim en t; 

and (2) th e  ab ility  of D riv e r 's  dec isive and h ie ra rc h ic  decision s ty le s  to 

dea l w ith the single a lte rn a tiv e  form of ou tcom e.

D ecision S ty le M odels

In re c e n t yea rs a num ber of a lte rn a tiv e  decision  s ty le  taxom onies 

(m odels) have em erged . O ne approach  m odels the h eu r is tic s  th a t  a 

decision  m aker uses in making a choice (N ewell and Simon, 1972). /\

second  ap p ro ach  deals w ith  cognitive com plexity  w ithin an ind iv idua l's  

co n c ep tu a l system  (S chroder, D river & S tr e u fe r t ,  1967). A th ird  approach  

em phasizes th e  dual n a tu re  of th e  decision p ro c ess: th a t  is, th e  an a ly tic
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or sy stem atic  approach  vs. th e  u n sy stem atic  or in tu itiv e  process 

(M cK enney, 1974). A fo u r th  ap proach  th a t  is em erging  (as a re su lt of the 

cu rre n t in te re s t  in le f t-b ra in  vs. r ig h t-b ra in  th inking) poin ts to the 

ex is ten c e  of tw o types of minds w ithin ea ch  person depending upon 

which hem isphere of the bra in  is dom inant a n d /o r is p rocessing  the 

info rm ation  involved in decision  making (Bogen, 1969). S till a n o th e r 

(f if th ) model is the lea rn ing  s ty le  theo ry  of K olb (1974) which focuses on 

the fo u r-s tag e  p rocess involved in lea rn in g . While Kolb also fo rm ula tes  a 

fo u r-ce ll m a trix , his prim ary em phasis ap p ears  to be th a t  people can be 

ca te g o riz e d  along b ipo lar lea rn ing  dim ensions (a c tiv e - to - re f le c tiv e  

o rie n ta tio n s  a n d /o r c o n c re te - to -a b s tra c t  o rie n ta tio n s) .

Even Ju n g 's  th eo ry  of p erso n ality  id e n tif ie s  two prim ary 

dim ensions of th e  cogn itive  p ro c ess: D p e rc e p tio n  (ga th e rin g  info rm ation ) 

in w hich p e rcep tio n  is ach ieved  by e ith e r  se n sa tio n  (S) or in tu itio n  (N); 

and 2)judqm ent which is m ade by e ith e r  th ink ing  (T) or fee ling  (F). The 

M yers-B riggs decision  m odel im plem ents Ju n g 's  theo ry  (M yers, 1967) by 

expressing  Ju n g 's  fou r s ty le s  in te rm s of: 1) personal focus of a t te n tio n , 

2) m ethod of handling th ings, 3) tendency  to  becom e aw are , and 4) 

expression  of a b ilitie s . (A more d e ta ile d  d iscussion  of th e  Jungian  model 

is included in A ppendix C .)

P roposed  R e se a rc h  A pproach

One a u th o r (T a g g art, 1981) has no ted  th a t  th e re  is a  common 

them e th a t  ap p e ars  to c u t across all th ese  dec ision  s ty le  taxonom ies: an 

underly ing  ten d en cy  fo r ea ch  m odel under in c re as in g  env ironm en ta l load 

to  d e g e n e ra te  in to  a sing le focus along one o f th e  b ipo lar dim ensions.
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F o r exam ple, th e re  ap p ear to be the dom inant re la tio n sh ip s  of; (1) 

un i-focus vs. m u lti-focus; (2) an a ly tic  vs. h eu r is tic ; (3) le f t-b ra in  th inking  

vs. rig h t-b ra in  thinking; and (4) a b s tra c tn e s s  vs. c o n c re te n e s s . This 

ten d e n cy  of the co g n itiv e  p rocess to move tow ard  a b ipolar 

(tw o-dim ensional) re la tio n sh ip  suggests th a t  a fru itfu l  ap proach  to 

decision  sty le  re sea rch  would be to focus on only one of the b ipolar 

re la tio n sh ip s  in a s e le c te d  decision sty le  model p a r tic u la r ly  given the 

noise and mixed re su lts  in prev ious s tu d ie s . In o th e r  w ords, in th e  light 

of the mixed re su lts  in prev ious s tu d ies , it is being argued  here  th a t  

re se a rc h  ought to focus only upon the p e rfo rm ance of one p a r tic u la r  

co g n itiv e  sty le  (e .g ., dec isives vs. all o th e r  decision m akers) in the 

handling (processing) of in fo rm ation  in a h ig h ly -s tru c tu re d  task  involving: 

(1) a single a l te rn a tiv e  form of outcom e (uni-focus); and (2) an in creasin g  

env ironm en ta l load (i.e ., increasing  am ounts of in fo rm ation  a n d /o r 

re d u ced  tim e ava ilab le fo r decision making). In th is  fash ion , it  would be 

possible to de te rm ine  w h e th e r th e re  are  some unique decision  making 

perfo rm an c e c h a ra c te r is t ic s  for a p a r tic u la r  cogn itive s ty le  (e .g ., the 

dec isiv e  s ty le ) and, more im p o rtan tly , w h e th e r such a decision  making 

s ty le  is s ig n if ican t or unique enough to be an im portan t c o n sid e ra tio n  in 

th e  design of accoun ting  info rm ation  system s.

In th is re sea rch  p ro jec t the Rowe decision sty le  model has been 

s e le c te d . (See A ppendix B fo r a d e ta ile d  discussion of R o w e 's  decision  

s ty le  m odel.) The unique approach  in this study is to focus on the 

perfo rm an c e  c h a ra c te r is t ic s  of one p a r tic u la r  decision  s ty le  (as 

ca te rg o r iz e d  by R o w e's  D ecision S tyle Inventory) versus th e  p erfo rm an c e
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www.manaraa.com

6

c h a ra c te r is t ic s  of all o th e r  s ty le s  under cond itions of increasing  

environm en ta l load in a se tt in g  sim ilar to re c e n t HIP re se a rc h  involving 

sim ula ted  accoun ting  info rm ation  system s. With th is p a r tic u la r  approach , 

some s ig n if ican t re su lts  w ere o b ta in ed . M oreover, th ey  ten d  to  provide a 

basis for b e t te r  understand ing  some of the c o n f lic tin g  re su lts  of e a rl ie r  

re se a rc h  w here, on the one hand, th e  re su lts  "provided  l i t t le  support for 

th e  notion th a t  p erso n ality  variab les  explain a s ig n if ic a n t po rtion  of the 

va ria n ce  in human info rm ation  processing  b ehav io r"  (M cG hee e t  a l.,1978) 

as opposed to some more encouraging  findings th a t  " in d ic a te  th a t  the 

psychologica l type of th e  decision  m aker is an im p o rtan t fa c to r  in 

de te rm in ing  w hat type of in form ation  system s to provide the decision 

m aker" (B ensasat and D ex te r, 1973).
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C h ap te r 2

R eview  of the L ite ra tu re  on D ecision 
S tyle M odels and M easuring Instrum en ts

R ev iew  of th e  L ite ra tu re

T here c le arly  has been an upsurge in in te re s t  in cogn itive  s ty le s  in

HIP re se a rc h  since the pub lica tion  of th e  study  by M ock, E strin  and

V asarhelyi (1972) in w hich "an a ly tic s"  o u tperfo rm ed  "h eu r is tic s"  in te rm s 

of both overall p e rfo rm ance (i.e ., p ro fits  ach iev ed  in a sim ula tion  

ex e rc ise ) and decision  tim e . In th a t  study Mock e t  al. id en tified  the 

"h eu r is tic"  decision  m aker as one who solves problem s by " tr ia l and 

e r ro r"  based upon his in tu itiv e  feelings; in o th e r w ords, he uses

sa tis fic in g  behav io r and em phasizes w orkable so lu tions  to  solve problem s.

In c o n tra s t , an "an a ly tic"  decision m aker is one who em phasizes 

m ath em a tica l analysis and op tim ization ; th a t  is , he re d u ces  a problem  to 

a se t of causal re la tio n sh ip s  and seeks to find an optim al so lu tion  by 

using form ulas and models.

This • dichotom ous h eu ris tic  vs. an a ly tic  (H/A) co g n itiv e  s ty le  

fram ew ork  is based upon e a r l ie r  work by Huysmans (1970) in which he 

used a te s t  b a tte ry  consisting  of tw o m ath em a tica l puzzles

(c o in -an d -p itch e r te s ts )  along w ith a decision-m aking  problem  to sp lit his 

s u b jec ts  into th e  h eu ris tic  and an a ly tic  c a te g o r ie s . In a la te r  study 

V asarhelyi (1977) used a sligh tly  m odified version  of H uysm ans'

c o in -a n d -p itc h e r t e s t ,  along w ith the M yers-B riggs te s t  and a

R e p ro d u c e d  w ith p e rm iss io n  of th e  co p y rig h t ow ner. F u rth e r  re p ro d u c tio n  p ro h ib ited  w ithou t p erm iss io n .



www.manaraa.com

se lf-e v a lu a tio n  H/A Q u e stio n n aire . V asarhelyi did find some support for 

his H/A model; how ever, the c o rre la tio n s  derived  w ere not im pressive. 

V asarhelyi suggested  th a t  the various in strum en ts  do no t seem to be 

m easuring the same co n c ep ts , and he ad v o c ated  th e  adop tion  of a more 

d iscrim inating  cogn itive  s ty le  fram ew ork .

Huysm ans' dichotom ous taxonom y is sim ilar to  the sy s tem atic  vs. 

in tu itio n  types of M cK enney and K een (1974). M ason and M itro ff (1973) 

p roposed an o th e r dichotom ous fram ew ork based upon the M yers-B riggs 

Type In d ica to r which ev a lu a tes  a decision  m aker acco rd in g  to his 

p e rcep tio n  of o b jec ts  versus his eva luation  of o b je c ts . K een  and S co tt 

M orton (1978) claim  they  found the M yers-B riggs model "to  be a very 

valuable and very re lia b le  in s trum en t"  a lthough B en b asa t and Taylor 

(1978) re p o rts  th a t  th e re  does not ap p ear to  be any close mapping 

b e tw e en  th e  M yers-B riggs and the M cK enney and K een m odels.

In 1977 Libby and Lew is su rveyed  the s ta te  of the a r t  of HIP 

re se a rc h  in ac coun ting , and they  rev iew ed six s t a te - o f - th e - a r t  stud ies 

d esc ribed  in Table 2-1. T heir findings reg ard in g  decision  s ty le  and 

in to le ra n c e  of am biguity  can  be sum m arized as fo llow s:
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In to le rn ace  
fo r Ambiquity

M ock e t .  al (1972) A ffec te d  p e rfo rm an c e . 
No e f fe c t  on lea rn in g  
or decision  tim e .

N. A.

Derm er (1973) N. A. A ffec te d  in form ation  
th a t  was p erceived  
as im p o rtan t.

D river and M ock (1975) P a ired  com parisons 
showed s ig n if ican t 
d iffe re n c e s . S ty le 
a f fe c te d  decision  speed .

N. A.

Mock and Vasarhelyi 
(1976)

C o rre la tio n  b etw een  
sty le and decision  
approach .

N. A.

San M iguel (1976) In te lle c tu a l e f f ic ie n c y  
a f fe c te d  p e rfo rm an c e .

N. A.

M cG hee e t  a l. (1977) No e f f e c t . No e f f e c t .

C learly  th ese  re su lts  a re  mixed and not c o n s is te n t . In one ca se , decision 

s ty le  a f fe c te d  decision tim e and in a n o th e r case it had no e f fe c t .  

S im ilarly , th e  e f fe c t  of decision  s ty le  on perfo rm an c e  is not alw ays 

s ig n if ican t or c o n s is te n t. This is th e  s ta te  of a f fa irs  th a t  led V asarhelyi 

(1977) to recom m end a m ore d iscrim inating  co g n itiv e  s ty le  fram ew ork .
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T able 2-1
Summary of Cognitive Style Studies

(Ref.? Libby and Lewis, 1977)

Cognitive stucture

Speed
Stability
RealiabiUty

54 MBA students Cf. Mock et al.(1972) Cognitive structure
subjects could purchase Speed
adffitional information. Siiijective cue usage

Mock 130 Graduate students Cf. Mock et al.(1972) Cognitive stucture
4  Accuracy
Vasarhelyi 
(1976)

97 MBA Students Investment decisions in Cognitive structure
hybrid stock market Subjct cue usage

San Miguel 73 students from
(1976) ipper division

undergraduate 
accounting course

Choose level of opera- Cognitive structure
lions in plant of Accuracy
of mulliple-goai firm Stfcjective cue usage
under varying levels of Perceptions of
environmental complexity, characteristics of 

information set.

24 MBA Students Rate firms for con
sideration for 
inclusion in invest
ment portifolio.

Cognitive structure

Subjective cue usage 
Perceived decision

Results

Decision approach affected 
performance, but neither 
decision approach nor infor
mation structure affected 
learning or decision time.

Level of intolerance of 
ambiguity affected amount 
and nature of information 
perceived to be important.

All subjects purchased less 
infomation over time? decision 
style had no overall e ffect on 
purchase behavior, but paired 
comparisons showed significant 
(Sfferences. Decision style (fid 
affect decision speed.

Neither decision style nor 
approach had effect on perfor
mance. Information structure 
significantly affects performance.

Decision style and approach had 
minor effect on perceived need 
and perceived use of information. 
Significant correlation between 
constructs decision style and 
decision approach.

Level of environmental com
plexity affects level of 
process! ngJntellectual 
efficiency affects performance 
but not level of processing- 
Flexibility does not affect 
performance or level of processing.

Neither decision style nor level 
of intolerance of ambiguity 
signifcantly affected judgments, 
confidence, information use or 
range of alternatives considered.
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A num ber of very in te re s tin g  bu t o fte n  c o n flic tin g  s tud ies  have 

been published since the Libby and Lew is su rvey . On th e  one hand, th e re  

have been a num ber of s tu d ie s  w here th e  decision  sty le  is a s ig n if ican t 

fa c to r  in fluencing  p e rfo rm an c e , such  as in th e  follow ing studies!

o Savich (1977) conc luded  th a t  his ex p e rim en t did not su b s ta n tia te  

the decision s ty le  th eo ry  of D river and Mock (1975) and possibly 

o th e r a t tr ib u te s  m ight be used to b e t te r  d if fe re n tia te  decision 

s ty le s .

o V asarhelyi (1977) found some support fo r th e  h eu ris tic  vs.

an a ly tic  model (based on te s ts  sim ilar to H uysm ans' tes ts ); but

the c o rre la tio n s  w ere w eak and th e re  was no c le a r  re la tionsh ip  

betw een  th is model and M yers-B riggs te s t  sco res .

o Huber (1982) did a ra th e r  ex te n siv e  survey of the work of 60

principal au tho rs  (and 48 c o -au th o rs ) in th e  fie ld  of cognitive 

sty le  re se a rc h , and  he drew  th e  follow ing tw o conclusions: 1)

The cu rren tly  av a ila b le  l i te ra tu r e  on co g n itiv e  sty les  is an

u n sa tis fac to ry  basis fo r deriv ing  o p era tio n a l gu idelines fo r MIS 

or DSS designs; and 2) F u r th e r  co g n itiv e  s ty le  re sea rch  is 

unlikely to lead  to o p era tio n a l gu idelines fo r MIS and DSS 

designs. This conclusion  p a ra lle ls  V asarh e ly i's  e a r l ie r  conclusion 

(1977) th a t  th e  re su lts  of his (m an-m achine planning system ) 

study provided some su p p o rt fo r re la tin g  design to decision , but
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l i t t le  can be said  of a genera l n a tu re ; and m oreover, th e  costs 

of doing so may ex c ee d  the b en e fits  of im proved p erfo rm an ce.

C le a rly , if th e  above findings w ere all th a t  we had to  go on, the 

fu tu re  of co g n itiv e  s ty le  re se a rc h  would not look like a very prom ising 

avenue to pursue . In te re s tin g ly , how ever, th e re  are a num ber of more 

re c e n t s tud ies  th a t  ap p e ar to show th a t  decision  s ty le  is an im portan t 

in g red ien t of personal and o rg a n iz a tio n a l perfo rm an c e . These encouraging  

re su lts  have ap p eared  in such  re c e n tly  published stud ies  as:

o Hughes and Downs (1976) exam ined the perfo rm ance of 25

g ra d u a te  s tu d en ts  m ajoring in fin an ce  in a com puterized  stock  

m arke t e x e rc ise . The su b jec ts  w ere ca teg o rize d  using five 

p e rso n ality  v aria b les  including R o tte r 's  In te rn a l/E x te rn a l Locus 

of C o n tro l T est and th e  Jackson  P erso n a lity  R eview  Form which 

m easures to le ra n c e  fo r am biguity . The study dem o n stra ted  th a t 

th e  s u b je c ts ' sen s itiv ity  fo r new in fo rm ation  was influenced  by 

th e ir  risk tak ing  p ro p e n sity , fa ta lism  (R o tte r  te s t) , need for 

c e r ta in ty  (Jackson  te s t) , and se lf-co n fid e n ce . The au tho r 

concluded  th a t  th e  su b jec ts  responded d iffe ren tly  to  iden tica l 

in fo rm ation  due to  individual d iffe re n c e s  in th e ir  p e rso n ality  and 

prio r p ro b a b ilitie s .

o B enbasa t and T aylor (1979) used the dichotom ous low - versus

h ig h -an a ly tic  dim ension (w hich has gained much a t te n tio n  in 

some of the re c e n t experim en ta l re se a rc h )  to c a te g o riz e  th e  48

R e p ro d u c e d  w ith p e rm iss io n  of th e  co p y rig h t ow ner. F u rth e r  re p ro d u c tio n  p ro h ib ited  w ithou t p erm iss io n .



www.manaraa.com

13

su b jec ts  (24 acco u n tin g  m ajors, 20 fa c u lty , and 4 p rofessional 

a c c o u n ta n ts ) who p a r tic ip a te d  in a m ulti-period  com puterized  

sim ula tion  e x e rc ise  th a t  had tw o modes of o p era tio n ; 1) a d a ta  

base inquiry mode sim ula ting  th e  "even ts"  approach  to 

acco u n tin g  which em phasized  less agg reg atio n  in re p o rts ; and 2) 

a s tru c tu re d  re p o rtin g  mode sim ula ting  the "value" approach  

which em phasized  g re a te r  ag g reg atio n  in re p o rts . The au thors 

concluded  th a t  " the  re su lts  of this study  on the com parison of 

th e  'v a lu e ' and 'e v e n ts ' ap p roaches to providing accounting  

in fo rm ation  c o n tr ib u te  add itional ev idence to support the 

findings of p rev ious re se a rc h  th a t  th e  psychological type of the 

decision  m aker has an im pact on info rm ation  system  design.

o Mann (1982) in a re cen tly  com pleted  Ph.D. d isse rta tio n  a t the 

U niversity  of S outhern  C a lifo rn ia  used both the Rowe Decision 

Style Inventory  and the M yers-B riggs te s t  to ca te g o riz e  

c o rp o ra te  and fin an c ia l p lan n ers . (See Appendix C fo r a d e ta ile d  

discussion of the M yers-B riggs Type In d ica to r te s t .)  The re su lts  

of M ann 's re se a rc h  c le arly  showed a d is tin c tio n  in decision 

s ty le s  b e tw een  c o rp o ra te  p lanners ("concep tual") and financial 

p lanners ("an aly tic") . The study  also showed a good mapping 

betw e en  R o w e 's  dec ision  s ty le s  and th e  M yers-B riggs m odel. The 

follow ing F igures  2-1, 2-2, and 2-3 i l lu s tra te  the cross-m apping 

betw e en  the R ow e, D river/M ock and M yers-B riggs models 

grow ing ou t of M ann 's study . This cross-m apping is also
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sum m arized below?

Some of the Common
A ttr ib u te s  o f S ty le R ow e D river/M ock M yers-B riggs

T o leran ce  fo r am biguity . A naly tic  H ierarch ic Sensation-T hinking  
U ni-focus. H igh-inform ation .

M u lti-fo cu s. In tu itiv e . 
High info rm ation . 
C ogn itive  com plex.

C oncep tua l In te g ra tiv e In tu ition -T h ink ing

Low in fo rm ation . M u lti- 
focus. P eo p le /o rg a n , 
focus.

B ehavioral F lex ib le In tu itio n -F e e lin g

Low in fo rm ation .
U ni-focus. Need for 
s t ru c tu re .

D irec tive D ecisive S en satio n -F ee lin g

F igure  2-1
Prlver/M oCK M odel (See Appendix A.) 

High

Inform ation
Used

Low

U ni-Focus M ulti-Focus

F ocus

H ierarch ic In te g ra tiv e

D ecisive F lexib le

R e p ro d u c e d  w ith p e rm iss io n  of th e  co p y rig h t ow ner. F u rth e r  re p ro d u c tio n  p ro h ib ited  w ithou t p erm iss io n .



www.manaraa.com

15

F igure  2-2
R o w e 's  M odel (See Appendix B.)

T o leran ce  for 
Am biguity

C og n itiv e
Com plexity

Need for 
S tru c tu re

T ask /T echn ica l P eo p le /O rg a n iza tio n a l

E nvironm enta l
C om plexity

My‘ers-B rfggs M odel (See Appendix C .)

L eft-B ra in  R igh t-B rain
O rie n ta tio n  O r ie n ta tio n

Thinking(T)

Judging

Feeling (F )

Sensation In tu itio n -
Thinking Thinking

(ST) (NT)

S ensation - In tu itio n -
F eelin g F eeling

(SF) (NF)

Sensing(S) Intuition(N )

P erceiv ing

L eft-B ra in  R igh t-B rain
O rie n ta tio n  O r ie n ta tio n
(a n a ly tic ) ( in tu itiv e )

A na ly tic C oncep tua l

D ire c tiv e B ehavioral
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o Lusk (1975) used the Embedded F igures T est to p lace 87

g ra d u a te  s tu d en ts  and 34 financ ia l ex e cu tiv es  in to  two

ca teg o ries?  1) fie ld  independen t (h ig h -a n aly tic) su b jec ts  versus 2) 

f ie ld -d ep en d e n t (lo w -an aly tic) su b jec ts . His re se a rc h  show ed th a t 

f ie ld -in d e p en d en t sub jec ts  p re fe r  "h ig h -an a ly tic"  annual re p o rts  

con ta in ing  d e ta ile d  s ta t is tic s ,  graphs of h is to r ic a l tren d s , and 

o th e r  "an a ly tic"  in form ation; w hereas fie ld -d ep en d e n t su b jec ts  

p re fe r  " lo w -a n aly tic "  re p o rts .

o C hesley  (1977) used th e  Em bedded F ig u res  T est in screen ing

su b jec ts  regard ing  th e ir  ab ility  to perform  e ffe c tiv e ly  in

e lic itin g  su b jec tiv e  p ro b a b ilitie s , and he d iscovered  th a t  field  

independen t sub jec ts  (higher an a ly tic a l reason ing  ab ility ) 

perfo rm ed  best in e lic itin g  su b jec tiv e  p ro b a b ilitie s .

P incus (1982) also looked at th e  overall problem  of c o g n itiv e  s ty le  and 

b ehavior p re d ic tio n  and concluded  th a t  c le a rly  the re la tio n sh ip  b etw een  

co g n itiv e  s ty le  and in fo rm ation  processing  is com plex. V asarhelyi (1977) 

also no ted  th a t  the various m easurem ents of cogn itive  s ty le  may not be 

m easuring  the same fe a tu re ;  in s te ad  they may be m easuring  in te r re la te d  

c o n c ep ts  th a t  a re  opera tio n ally  defined  by th e  te s t  i t s e l f .  This problem  

of com plexity  and possible in te rre la te n e s s  has been exam ined 

e xperim en ta lly  by a num ber psychologists who have found th a t  the 

various e lem en ts  of cogn itive s ty le  are independen t of ea ch  o th e r  (e .g .,

G ard n er e t  al., 1959; Vannoy, 1965; and M organ, 1972). F o r th is  reasons

and o th e rs , th is re sea rch  p ro je c t used a b a tte ry  of psycho log ica l te s ts  in 

o rd e r to  ob tain  a w ider range of cogn itive s ty le  e lem en ts  th an  have been 

u tiliz ed  in e a r l ie r  s tu d ies , w ith th e  e x p e c ta tio n  th a t  th e  p erfo rm an c e in
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th is  experim en t would be more highly c o r r e c ta b le  w ith more than  one of 

th e  cogn itive  sty le  e lem en ts, and more im p o rtan tly , th a t  th e re  would be 

some dem o n stra tab le  mapping betw een  one or more of th e  decision  sty le  

m odels (sim ilar to the re la tio n sh ip  b etw een  the Row e Decision S tyle 

Inven to ry  and the M yers-B riggs te s t  d iscovered  by Mann in his 1982 

d isse rta tio n ).

D ecision S ty le T ests

A num ber of m easuring in strum en ts  have been  used by re se a rc h e rs  

in the HIP fie ld . Some of th ese  te s ts  have been  widely used and 

v a lid a te d  by s tan d ard  p ro c ed u re s  a c c e p ta b le  to  p ra c ti tio n e rs  in th e  fie ld  

(B ariff, 1977). O th er te s ts  have been used only by a lim ited  num ber of 

re se a rc h e rs , and serious questions ex is t re la t iv e  to  th e ir  c ro ss-v a lid a tio n  

w ith  o th e r (proven) te s ts  in the fie ld  (H uber, 1982). The decision sty le 

te s ts  which have been s e le c te d  for use in th is ex p erim en t are  the 

following?

1. Row e D ecision S tyle Inventory  (DSI).

2. D river D ecision S tyle E xercise (1ST).

3. R o tte r  In te rn a l/E x te rn a l L ocus of C o n tro l (I/E ) te s t .

4. M yers-B riggs Type In d ica to r (MBTI).

5. P u rd u e-R u tg ers  P rio r-E x p e rien c e  or

G enera l Incongruity  A dap ta tio n  L evel (GIAL) te s t .

6. W itkin Embedded F igures T est (EFT).
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R ow e D ecision S ty le Inven to ry  (DSI)

The prim ary m easure of decision sty le  in this experim en t is the 

R ow e D ecision S tyle Inventory  (DSI). (A discussion of R o w e 's  C o g n itiv e - 

C on tingency  Model of decision  s ty le s  is included in Appendix B.) The 

su b jec ts  in th is experim en t w ere ca te g o riz e d  into R o w e 's  four basic 

decision  s ty le  groups and the perfo rm ance of each  p a r tic u la r  s ty le  was 

exam ined re la t iv e  to th e  c o lle c tiv e  p e rfo rm ance of th e  (rem aining) 

su b jec ts  in the o th e r th re e  c a te g o rie s . O ne reason  R o w e's  DSI was used 

was so th a t  the re su lts  could be com pared w ith the re su lts  of o th e r 

re se a rc h  th a t  is em erging based upon th e  s ty le s  m easured  by R o w e 's  DSI 

(M ann, 1982). A nother reason  was to provide a basis fo r a com parison 

with D riv e r 's  decision  m odel.

D rive r D ecision S ty le E x erc ise  (1ST)

The second m easure of decision  s ty le  used in this experim en t is 

D r iv e r 's  D ecision S tyle E xerc ise  (1ST) based upon th e  decision  s ty le  model 

d esc rib ed  in A ppendix A. The su b jec ts  in th is ex perim en t w ere 

c a te g o riz e d  acco rd ing  to the cogn itive  s ty le s  d e te rm ined  by D riv e r 's  1ST 

te s t ,  and , as w ith R o w e 's  DSI te s t ,  th e  p e rfo rm ance of each  s ty le  was 

com pared  w ith the com posite  perfo rm an ce of the (rem aining) su b jec ts . 

O ne reason  fo r using the 1ST te s t  is th a t  sim ilar to R o w e 's  DSI, it also 

has a unique sca le fo r se lec tin g  "decisive" and "an a ly tica l"  su b jec ts . 

Thus, th e  c h a ra c te r is t ic s  of D rive r's  individual s ty le s  (e .g ., th e  D ecisive 

and H ierarch ic  s ty les) cou ld  be com pared w ith com parable s ty le s  using 

R o w e 's  DSI (e .g ., D ire c tiv e  and A na ly tica l s ty le s) as well as w ith
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com parab le s ty le s  m easured by o th er re se a rc h e rs  in th e  f ie ld  (e.g., 

W itk in 's  "field  independen t"  s ty le , e tc .) . In ad d itio n , th e  re su lts  using 

R o w e 's  and D rive r's  te s ts  are com pared w ith th e  published re su lts  of 

r e c e n t HIP re se a rc h  based  upon the m ore-w idely used M yers-B riggs and 

th e  Witkin te s ts  d iscussed below .

M yers-B riggs Type In d ica to r (MBTI)

The main reason  fo r se lec tin g  the M yers-B riggs Type Ind ica to r 

(MBTI) in addition  to R o w e's  and D rive r's  te s ts  is th a t  it is th e  most 

w idely used decision sty le  te s t  whose re lia b ility  and v alid ity  have been 

thoroughly  te s te d  by num erous re se a rc h e rs . (See Appendix C fo r a 

thorough discussion of the re lia b ility  and valid ity  of th e  M yers-B riggs 

Type In d ica to r te s t .)  Some of th e  most re c e n t re se a rc h  based upon the 

M yers-B riggs Type In d ica to r are :

1. M cK enney and Kenn (1974) re p o rt th a t  "The m ost s trik in g  resu lt 

of our experim en t was th a t , while th e  sco res  on the 

M yers-B riggs sca le s  showed v irtua lly  no c o rre la tio n  w ith 

abso lu te  p e rfo rm ance on our te s ts , th e re  was a re la tio n sh ip  

betw een  cogn itive sty le  and those sca le s ."

2. Mason and M itro ff (1973) proposed a tw o-dim ensional model 

based on the M yers-B riggs Type In d ica to r (E d u catio n al Testing  

Serv ice , 1962) to ev a lu a te  a dec ision -m aker ac co rd ing  to his 

p e rcep tio n  of o b jec ts  and his ev a luation  of o b je c ts .

3. K een (1978) no ted  th a t  "The (cognitive s ty le ) re se a rc h  su ffers  

from  a lack  of sim ple, re lia b le  dev ices fo r m easuring individual
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s ty le s , although th e  M yers-B riggs Type In d ica to r...h as  been found 

to  be a valuable and very re liab le  in s tru m e n t... ."

4. Henderson and N utt (1980) found co g n itiv e  s ty le s  m easured by 

the M yers-B riggs in d ica to r to be an im p o rtan t fa c to r  in the 

decision to adopt p a r tic u la r  ca p ita l expansion  p ro jec ts  and th e ir 

assessm ent of the risk of those p ro je c ts .

5. Mann (1982) found a strong  re la tio n  b e tw e en  c e rta in  a t tr ib u te s  

of the an a ly tic  and concep tual s ty le s  m easured  by R ow e's  

Decision S tyle Inventory  and various positions in s tra te g ic  

planning (versus o th e r  positions in fin an c ia l planning). He also 

found a re la tio n  betw een  R o w e's  m odel and th e  cogn itive  sty les  

m easured by th e  MBTI te s t .

P u rd u e-R u tg ers  P rio r  E x p erien ce  T est

The reason  for using the P u rd u e-R u tg ers  P rio r E xperience  te s t  is 

th a t  severa l s tud ies  have shown a stro n g  c o rre la tio n  betw een  job 

s a tis fa c tio n  and a p e rso n 's  to le ra n c e  for am biguity  (L ee, 1974). F u rth e r , 

a num ber of s tud ies  re la te  to le ra n ce  for am biguity  and a perso n 's  

in fo rm ation  p rocessing  (Hughes, 1976; and D erm er, 1973). P erc e iv ed  

u n c e rta in ty  also has been re la te d  to  job s a tis fa c tio n  in a num ber of 

stu d ies  in the accoun ting  profession  (F erris , 1977). In te re s tin g ly , W atkins 

(1980) also proposed to  "bring to g e th e r , in one s tu d y , some of th e  's ty le s ' 

co n s tru c ts  used in iso la tion  in previous s tu d ie s , e .g ., to le ra n c e  for 

am biguity  te s t  used by Derm er (1973) and M cG hee e t  al.(1978); and the 

M yers-B riggs Type In d ica to r used by K een ...."
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R o tte r  In te rn a l/E x te rn a l Locus of C o n tro l T est

The R o tte r  In te rn a l/E x te rn a l Locus of C o n tro l T est was used 

b ecause  this in s trum en t is a simple but e f fe c t iv e  m easure of a su b je c t 's  

locus of con tro l (w hich is som ew hat sim ilar to in tro v ersio n  and

e x tra v ers io n  as m easured  by th e  MBTI te s t) . In sev e ra l p ilo t s tu d ie s  the

a u th o r m easured a re la tio n sh ip  betw een  sco res  on th e  R o tte r  Locus of

C on tro l te s t  and the P u rd u e-R u tg ers  to le ra n c e  of am biguity  te s t .  A 

sim ilar re la tionsh ip  b etw een  th ese  te s ts  and p e rfo rm ance in this 

experim en t will be exam ined below . Hughes (Hughes, 1976) also has 

observed  a re la tionsh ip  b etw e en  sco res on th e  R o tte r  te s t  and the 

s u b je c ts ' sen sitiv ity  to  new info rm ation .

W itkin Em bedded F ig u res  T est

The Witkin Embedded F igures T est (EFT) was used becau se  it 

r e la te s  to the ea rly  work of V asarhelyi (1977) which v a lid a te d  the

h e u r is tic  vs. an a ly tic  c la ss ific a tio n  techn ique developed  by Huysmans 

(1970). The EFT te s t  is widely used to d istinguish  lo w -a n aly tic  

ind iv iduals from h ig h -an a ly tic  individuals. I t  was used m ost re c e n tly  by 

B enbasa t e t  al (1979) to show th a t  " ...lo w -a n a ly tic  su b jec ts  bo th  p re fe r  

and perform  b e t te r  w ith d isag g re g ated  re p o rts ."  (A m ore d e ta ile d  

discussion of the EFT te s t  appears  in Appendix D.)

Summary

R e c e n t re se a rc h  has shown a strong  re la tio n  b etw een  R o w e's  

decision  s ty le s  and p erfo rm ance in financ ial planning  tasks  (M ann, 1982).
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Since th is experim en t u tiliz es  a m anagem ent s im ula tion  e x e rc ise  involving 

a fa irly  com plex se t of fin an c ia l planning and analysis task s  prio r to  the 

decision  making s tep s , the Row e D ecision S ty le In d ica to r was s e le c te d  as 

th e  prim ary in strum en t for m easuring  decision  s ty le s . The Witkin 

Em bedded F igures T est was also used to s e g re g a te  the h igh -ana ly tic  

(fie ld -in d ep en d e n t) su b jec ts  from th e  lo w -a n a ly tic  (f ie ld -d ep en d en t) 

su b jec ts . In the follow ing C h a p te r  3 th e  a c tu a l experim en t will be 

d esc rib ed , and the proposed hypotheses are developed  along th e  lines of 

the ex p e c ted  perfo rm ance of th e  h ig h -an a ly tic  decisive (d ire c tiv e ) sty le 

versus th e  low -analy tic  d ire c tiv e  s ty le . A dditional hypo theses are also 

developed  to te s t  w he ther th e re  are  any s ig n if ican t d iffe re n c e s  betw een  

the decisive sty le  and R o w e 's  an a ly tic  s ty le , as well as the decision 

tim es of each  of th e  s ty le s .
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C h ap te r 3

The E xperim ent and the H ypotheses to  be T ested

The E xperim ent

The com puter sim ula tion  ex e rc ise  used in th is experim en t is the 

version  of M ock's Info rm ation  S tru c tu re  E xperim ent (ISE) w hich was 

m odified by Ryan and used in his d isse rta tio n  re se a rc h  (1983). A synopsis 

of th is version of M ock 's m u lti-pe riod  sim ula tion  ex e rc ise  is included in 

A ppendix G. The su b jec ts  used in th is ex perim en t w ere the 110 stu d en ts  

en ro lled  in R y an 's  th re e  m anageria l ac coun ting  c la sse s  during the Spring, 

1983 sem este r a t  th e  U niversity  of Southern  C a lifo n ia .

The ac tu al ex perim en t will consis t of th e  follow ing phases?

P hase  O b jec tiv e
1. The E xperim ent

D istrib u ted  case to 110 su b jec ts  w eek p rio r to  ISE 
e x e rc ise . Each su b jec t p ro jec ted  an incom e s ta te m e n t 
based on h is /h e r own o p era tin g  dec isions. In -class time 
d evo ted  to b rifing  su b jec ts  on add itio n al d e ta ils  regard ing  
the ISE ex e rc ise . A ssigned them  to  th e  fo u r tre a tm e n ts  on 
a random basis. C o nducted  the e x e rc ise  and co llec ted  
individual d a ta  (i.e ., d a ta  used, decisions m ade, time 
involved , and re su lts  ob tained ) fo r ea ch  of the 110 
su b jec ts .

2. P o s t-T e s t  / /I
A dm inistered  th e  d is tr ib u tio n  of th e  six decision  
(cogn itive) s ty le  te s ts  to  the 110 su b jec ts  (along w ith  a 
biog raph ical d a ta  q u estio n n a ire  fo r P ro fe sso r R yan) and 
ca te g o riz e d  th e  66 su b jec ts  who com pleted  th e  te s ts  into 
th e  basic c a te g o rie s  fo r each  of the decision  s ty le  m odels 
desc ribed  above.

3. P o s t-T e s t if 2
A dm inistered  the W itkin EFT te s t  to  41 su b jec ts  who 
ag reed  to  tak e  th e  te s t  and ca te g o riz e d  th e  su b jec ts  into 
th e  h igh -ana ly tic  (f ie ld -in d ep en d e n t) ca teg o ry  vs. the 
lo w -an aly tic  (h e u ris tic  or fie ld -d ep en d e n t) c a te g o ry .
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4. P relim inary  A nalysis of th e  D a ta
A nalyzed the d a ta  for each  of R y an 's  four tre a tm e n ts  
w ithou t regard  fo r the decision  s ty le s  of the individual 
sub jec ts in each  of the tre a tm e n t c a te g o r ie s . (My analysis 
of R y an 's  d a ta  w ithou t re g ard  fo r the decision sty les 
involved is desc ribed  in th e  follow ing c h a p te r .)  E lim inated 
same o u tlie rs  th a t  w ere e lim in ated  by R yan.

5. R e-A nalysis of th e  D ata
R e-a n aly ze d  the d a ta  fo r ea ch  of th e  four tre a tm e n ts  
u tiliz in g  only those su b jec ts  th a t  f i t  in to  the various 
decision sty le  c a te g o rie s  sp ec if ied  in th e  hypothesis 
te s tin g  ou tlined  below . (These re su lts  a re d iscussed  in 
d e ta il in C h ap te rs  5 and 6.)

P hase  1; The E xperim ent

R yan used a m odified version  of the ISE th a t  was used in the 

o rig inal M ock/D river s tud ies  (1975). (See Appendix G fo r a d e ta ile d  

d esc rip tio n  of M ock 's m u lti-pe riod  dec ision-m aking  sim ula tion  ex e rc ise .) 

By using M ock 's ISE ex e rc ise , th e  re su lts  of R y a n 's  study and my 

analysis of his d a ta  are re la ta b le  to  th e  find ings in M ock 's e a rl ie r  s tudy , 

as well as to the more re c e n t s tu d ie s  of M ock and V asarhelyi (1976 and 

1983) and B enbasat and D ex ter (1979). In th e  la te r  study th e re  was a 

s ig n if ican t d iffe ren c e  in p e rfo rm ance b e tw e en  th e  h ig h -an a ly tic  vs. 

lo w -an aly tic  sub jec ts in a sim ilar m u lti-p e rio d  decision-m aking 

s im ula tion  e x e rc ise .

R e se a rc h  Design

In the m odified version of M ock 's ISE developed  by R yan, th e re  

are four tre a tm e n ts  based upon th e  types  of fe ed b ac k  provided to  the 

p a r tic ip a n ts . Each p a r tic ip a n t subm its p re d ic tio n s  of c e rta in  key
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m icro-econom ic v ariab les: industry  dem and index, m a te ria l p rices , and

labor p rice s . E ach  su b jec t re c e iv e d  back "ac tu a l"  ou tcom e feedback  

based  on th e ir dec isions. A dditional fe ed b ac k , how ever, is s tru c tu re d  as 

follow s:

T re a tm e n t G roup

F eed b a ck  Type 1
A. "E x-Post O ptim al" Yes

outcom e based  upon an 
optim al decision  rule 
and ac tu a l econom ic 
cond itions (P e r fe c t  
in form ation).

B. "Would have been" No
outcom e based upon th e  
optim al decision  rule 
and s u b je c t 's  econom ic 
p re d ic tio n s .

C . A ctual ou tcom e. Yes

The 110 su b jec ts  w ere  random ly assigned  to the four tre a tm e n t 

groups. P erfo rm an ce d iffe re n c e s  b etw e en  "ac tu a l"  and "optim al" 

outcom es (resu lts ) in d ic a te  w h e th e r th e  decision  m aker had troub le  w ith 

th e  p re d ic tio n  phase or w ith  th e  ac tio n -c h o ic e  phase of th e  decision 

p ro c ess . H ow ever, d iffe re n c e s  b e tw e en  th e  "would have been" outcom es, 

based  on thp s u b je c t 's  p re d ic tio n s  and th e  optim al decision  rule versus 

the "optim al" re su lts , p rov ide an in d ic a to r of p re d ic tio n  e r ro rs . S im ilarly, 

d iffe re n c e s  b etw een  " a c tu a l"  re su lts  and the "would have been" 

ou tcom es, based on the s u b je c t 's  p re d ic tio n s  and an optim al decision 

ru le , p rovide an in d ica to r of e r ro rs  in the decision  ru le . This can be

2 3  4_
No Yes No

Yes Yes No

Yes Yes Yes
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sum m arized as follow s:

"A ctu a l"  "W ould-Have Been" "E x-P ost O ptim al"
R e su lts  R esu lts  R esu lts

1 A 3  t  t  4 2  1
(6ecision  Rule (P re d ic tio n  R ule

___________ E rror)______________________ E rro r)
4 1

4  1; P erfo rm an ce d iffe re n c e s  m easure o vera ll a b ility  to  achieve 
optim al re su lts  based  upon optim al p re d ic tio n s  and optim al 
dec isions.

4  2s D ifferen ces  in outcom es re f le c t  p re d ic tio n  e r ro rs  (less 
than  optim al p re d ic tio n s .

4  3: D iffere n ces  r e f le c t  e r ro rs  in th e  decision  rule (less than
optim al decisions).

An a lte rn a tiv e  and sup erio r m ethod fo r m easuring the decision 

e r ro r  is to de te rm ine  th e  d iffe re n c e  b e tw e en  th e  "budget" and the 

"ex -an te  optim al" ou tcom es. In th is ca se  we com pare the d iffe re n c e  in 

the re su lts  b e tw e en  the a c tu a l ac tio n  cho ices versus the optim al 

" ex -a n te "  cho ices , using in both  cases  s u b je c t 's  p re d ic tio n s . This is the 

m ethod th a t  was used in th is e x p e rim en t. T re a tm e n t Group 1 was 

provided  w ith  th is type of feedback  as a m easure of dec ision  ru le e r ro rs .

The ab ility  of th e  four tre a tm e n t groups to d e te c t  

1 e s s - t  h a n - o p t im a l  o u t c o m e s  d u e  to  p r e d i c t i o n  e r r o r s  v e r s u s  

le ss-th an -o p tim a l decisions is as fo llow s:
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T re a tm e n t G roups

1 2 3

A. A bility  to d e te c t  Yes 
p re d ic tio n  erro rs

No Yes No

B. A bility  to  d e te c t  No 
less-th an -o p tim al 
decisions

Yes Yes No

C . R ep o rts  given: Would Have B udget vs. All
B een vs. E x-A nte R ep o rts
E x -P o st O ptim al
O ptim al and A c tual
and A c tual R esu lts
R esu lts

Only
A ctual
R esu lts

The only variab les  co n tro lled  by Ryan w ere the m icro-econom ic 

and m acro-econom ic v aria b les  and fixed c o s ts . The independen t variab les 

in th is experim en t w ere th e  cho ices th e  su b jec ts  sub m itted  fo r th e ir  own 

p roduc tion  q u a n titie s , ad v e rtis in g  u n its , and m ate ria l input f a c to r . The 

dep en d en t variab les  included  unit c o st for m a te ria l and labor com bined 

(C), selling p rice (P), a v e rag e  p roduc tion  co s ts  (C /Q ), p ro f its  (N), and 

decision  tim es. R a te s  of im provem ent in th e se  variab les  w ere used to 

m easure w he ther or no t th e re  was any ev id en ce  of learn ing  fo r each  of 

th ese  dependen t v a ria b les .

P h ase  2‘ P o s t-T e s t  #1

In the Phase 2 T esting  Session, th e  110 su b jec ts , w ere given the 

b a tte ry  of six decision  s ty le s  te s ts  desc rib ed  above. (This tes tin g  was 

done a f te r  the experim en t so as no t to  d is tu rb  R y an 's  ex p erim en t.) The 

prim ary  o b jec tiv e  of th is phase of th e  te s tin g  was to  c a te g o riz e  the 

su b jec ts  in to  the fou r basic  decision  s ty le s  id e n tifie d  by R o w e's  Decision
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S tyle Inven to ry  (DSI): the A na ly tic , B ehav io ra l, C o n cep tu a l, and

D irectiv e ; how ever, it is c le a r  from an analysis of th e  a t t r ib u te s  of the 

D irec tiv e  s ty le  (as ou tlin e d  in A ppendix B) th a t  is id e n tic a l, fo r exam ple, 

w ith  D riv e r 's  dec isive s ty le  (as desc rib ed  in Appendix A). A ccordingly, 

we will use the term  "d ire c tiv e "  to be synonym ous w ith "decisive" 

th roughou t th e  re s t  of th is  d is se rta t io n .

R o w e 's  DSI g e n e ra te s  fo r ea ch  su b jec t four raw  scores* one for 

ea ch  of th e  four sca le s  on th e  DSI. S ix ty -five  su b jec ts  com pleted  th e  DSI 

and th e  d is tr ib u tio n  of th e  sco res  fo r the four s c a le s  w ere as follow s:

DSI M ean S tandard
S cales Score D istribu tion
A na ly tic  88.4 13.8

B ehavioral 60.3 12.0

C o n cep tu a l 77.1 15.0

D ire c tiv e  73.8 12.4

T o ta l 299.6

There a re  tw en ty  questions on the DSI and each  su b jec t must rank 

his choice of fou r possib le answ ers to each  question  by se lec tin g  the 

w eights "8" fo r m ost likely answ er; "4" next m ost likely choice; "2" for 

the th ird  likely cho ice ; and "1" fo r th e  le a st likely an sw er. A ccord ingly , 

the maximum possible sco re  fo r each  decision  s ty le  is 160 (20 questions 

tim es 8 poin ts fo r th e  m ost likely answ ers) and 300 poin ts overall (=20 

questions tim es 15 po in ts fo r the four possible answ ers of 8 ,4 ,2 , and 1 

for each  question ).

T hese raw  sco res  w ere norm alized  by ca lc u la tin g  Z sco res based 

on the individual m eans and s tan d ard  d ev ia tio n s  fo r each  sca le  as shown
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fo r the an a ly tic  scale*

RAN = (RA - 88.4) /  13.8

w here RAN = Z sco re  fo r A naly tic  sca le ;
RA = R aw  sco re  fo r th e  A naly tic  sca le ;
88 .4  = M ean of th e  raw  sco res  fo r th e  A naly tic  sca le ; and 
13.8 = S tan d ard  dev ia tion  of th e  raw  sco res  fo r the 

A n a ly tic  s ca le .

T hen, each  s u b je c t 's  p rim ary sty le  was dete rm ined  simply by se lec tin g  

the sty le  w ith th e  h ighest Z sco re , as shown (again) fo r the ana ly tic

IF (RAN > RBN and RAN > RCN and RAN > RDN), THEN RDS=1

w here RAN = Z sco re  fo r th e  A na ly tic  sca le ;
RBN = Z sco re  fo r th e  B ehavioral sca le ;
RCN = Z sco re  for the C o n cep tu a l sca le ;
RDN = Z sco re  fo r th e  D irec tiv e  sca le ; and
RDS = R ow e D ecision S ty le .

The re su lts  of th ese  c a lc u la tio n s  p roduced  th e  follow ing d is tr ib u tio n  of 

65 s ty le s  from th e  orig inal sam ple of 66 su b jec ts  (one person did not 

com plete R o w e 's  DSI).

V ariable S ty le No. P e rc e n t
RDS = 1 A n a ly tic 13 20%
RDS = 2 B ehavioral 19 29%
RDS = 3 C o n cep tu a l 17 26%
RDS = 4 D ire c tiv e 16 25%

65 100%
U n fo rtu n ate ly , (as will be d iscussed  in th e  n ex t ch a p te r) , e igh t of these 

65 su b jec ts  had to  be e lim in ated  from the ex p erim en t becau se  they w ere 

o u tlie rs  (e ith e r  they  had too  low a sco re or they took too long to ' 

perform  the ex p e rim en t). As a re su lt , the final d is tr ib u tio n  of s ty le s  was 

reduced  as fo llow s:
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No. P e rc e n t
A na ly tic  12 21%
B ehavioral 17 30%
C o n cep tu a l 15 26%
D ire ctiv e  13 23%

57 100%

Since my p rincipal focus is on the p e rfo rm ance of the D irec tive  S ty le , it 

was p a r tic u la r ly  d isappo in ting  to lose the 3 d ire c tiv e s  from my analysis 

(38% of th e  re je c ts ) . M oreover, it is also probably s ig n if ican t th a t  the 

D ire c tiv es  seem ed to the predom inant s ty le  th a t  took much longer than  

th e  allow ed one-hour in an a tte m p t to im prove th e ir p e rfo rm an c e . The 

c h a ra c te r is t ic s  of the eigh t o u tlie rs  re la t iv e  to the overall mean sco res  

are  as follows*

1.
2.
3.
4.
5.
6. 
7.

R o w e 's
Decision
S ty le

A na ly tic
B ehavioral
B ehavioral
C o n cep tu a l
C o n cep tu a l
D irec tiv e
D irec tiv e
D irec tive

Nos. 1 through 8 above: 
O m itting  No. 3 above: 
D ire c tiv es  only(Nos.6-8): 
T o ta l Sample (N=66):

ID INC DERR PERR PTS
324 137 43.7 1.7 179
101 182 4.0 3.1 185
104 -351 317.5 26.7 112
320 81 100.9 11.5 •147 Individual
338 115 60.7 8.3 117 S cores
142 95 91.5 5.3 185
202 140 15.0 23.5 147
328 134 64.4 38.7 153

66.6 87.2 14.9 153.1
126.3 54.3 13.2 159.0 M ean
123.0 57.0 22.5 161.7 Scores
119.3 54.7 14.1 151.6

* See A ppendix K fo r th e  G lossary of Term s. A b rie f d e fin itio n  of 

th ese  v aria b les  is:
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V ariab le D efin ition
ID ID Number
INC A verage Income over L ast 6 P eriods
DERR A verage D ecision E rro r over L ast 6 P eriods
PERR A verage P red ic tio n  E rro r over L ast 6 P eriods
PTS P o in ts  A chieved in C lass

F or obvious reaso n s, th e  exclusion  of th e  eigh t su b jec ts  listed  above was 

a re a l loss (d isappoin tm ent), and the reasons fo r th e  exclusion  are 

discussed  in C h a p te r5 . C le a r ly , how ever, th e  p e rfo rm ance and grade 

po in ts of the excluded  su b jec ts  (e x cep t for su b jec t ID = 104 w ith the 

very low s ix -period  av e rag e  incom e, INC = -$351,000) w ere com parab le, 

if no t b e t te r ,  than  th e  p e rfo rm ance of th e  to ta l  sam ple of 66 su b jec ts .

P h ase  3? P o s t T est #2

Follow ing th e  com pletion  of the decision  s ty le  te s ts ,  th e  su b jec ts  

w ere  asked to  also ta k e  th e  W itkin Em bedded F ig u re  T e s t. This te s t  was 

used so th a t  th e  su b jec ts  could be fu r th e r  c a te g o riz e d  in to  h ig h -an a ly tic  

vs. lo w -a n a ly tic  c a te g o rie s . A low Witkin EFT sco re (a f ie ld -d ep en d e n t 

su b jec t) is considered  to  be a lo w -an aly tic  su b jec t, and a su b jec t w ith a 

high W itkin. EFT sco re is a fie ld -in d e p en d en t or h ig h -an a ly tic  su b je c t. By 

m eans of th is fu r th e r  c a te g o riz a tio n , th e  re su lts  could  be com pared w ith 

the re c e n t study  by B enbasa t and D ex te r (1979).

In the B enbasa t and D ex te r study  (1979) the main focus was on 

m ethods of in fo rm ation  g en e ra tio n  (i.e ., a d a ta  base inquiry ca p ab ility  or 

an "ev e n ts"  approach  versus s tru c tu re d  a g g reg a te  re p o rts  or "value" 

approach), and the findings w ere th a t  th e  s tru c tu re d /a g g re g a te  re p o rts  

a re  b e t te r  su ited  fo r high a n a ly tic s , while a d a ta  base inquiry system  is
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b e t te r  su ited  fo r low an a ly tic s . R y an 's  m o d ifica tions  of M ock 's ISE 

p roduced  ag g reg a te  re p o rts  com parable to the "value" ty p e  re p o rt used 

by B enbasa t and D ex ter (1979), and acco rd ing ly  in C h a p te r  6 we will 

make a com parison of the re su lts  of th is re se a rc h  w ith the findings in 

the B enbasa t and D exter study .

The u n fo rtu n a te  re su lts  from this P h ase  3 te s tin g  was th a t  only 41 

su b jec ts  w ere willing to  ta k e  the Witkin EFT t e s t .  The c h a ra c te r is t ic s  of 

th is subset of 41 su b jec ts  versus the o rig inal sam ple of 66 su b jec ts  and 

the re d u ced  sam ple of 58 su b jec ts  is shown in T able 3-1. As can  be seen , 

the reduced  sam ple of 41 su b jec ts  is not s ig n if ican tly  d if fe re n t from the 

sam ple of 58 su b jec ts . While they  appear to  have a slig h tly  low er overall 

pe rfo rm ance from the sam ple of 58 su b jec ts , th e  41 su b jec ts  do appear 

to be close in overall av e rag e  p erfo rm ance to  th e  o rig inal to ta l  sample 

of 66 su b jec ts .
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T able 3-1

C om parison o f P e rfo rm an ce  o f S u b je c ts  Who 
Took W itkin EFT T est and T o tal 5am ple (N-66 Subjects)

N = 41 N = 66 N = 58
Sample Sample Sample

V ariab le*  M ean S td.D ev. M ean S td.D ev. M ean Std.D ev.
Income 119.8 (54.5) 119.3 (74.9) 126.6 (48.4)
D ecision 56.2 (54.1) 54.7 (56.6) 50.2 (47.8)

E rro r
P red ic tio n  15.1 (15.5) 14.1 (13.4) 14.0 (13.5)

E rro r
G rade P o in ts  153.5 (30.4) 151.6 (31.2) 151.4 (31.8)

* D efin ition  of V ariab les?

Income A verage incom e o v er last six periods of ISE
ex p e rim en t.

Decision E rro r A verage decision  e r ro r  over la s t six periods.
P red ic tio n  E rro r A verage p re d ic tio n  e r ro r  o v er la s t six periods.
G rade P o in ts  G rade p o in ts  ach ieved  in c la ss .

The overall av e rag e  W itkin EFT sco re  was 18.9 w ith a S tandard  

D evia tion  = 5.4. The a c tu a l ra n g e of sco res  fo r each  of th e  40 sub jec ts  

in th e  N=41 sam ple who also took R o w e 's  DSI te s t  and accord ingly  could 

be ca te g o riz e d  into R o w e 's  fo u r basic s ty le s  are sum m arized in Table 

3-2.
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Table 3-2
Summary o f D e ta iled  S cores o f S u b je c ts  Who 
Took W itkin EFT T est C a te g o r iz e d  by R o w e's  

F o u r B asic D ecision S ty les

A na ly tic  B ehav io ral C o n cep tu a l D irec tiv e  
(RDS =1 ) (RDS = 2) (RDS = 3) (RDS = 4) 

3.0 6.0 15.0 8.0
13.0 15.0 19.0 11.0
18.0 17.0 20.0 11.0
19.0 20.0 21.0 13.0
20.0 20.0 22.0 16.0
21.0 22.0 23.0 17.0
21.0 22.0 24.0 18.0
23.0 22.0 24.0 24.0
23.0 22.0 24.0

23.0 24.0
25.0
25.0
25.0

A na ly tic  B ehav io ral C o n cep tu a l D ire c tiv e  T o tal

N 9.0 13.0 8.0 10.0 40.0
High 23.0 25.0 24.0 24.0 25.0
Low 3.0 6 .0 15.0 8 .0 3.0
Mean 17.9 20.3 21.0 16.6 18.9
Std.D . 6.4 5.2  3.0 5.9 5.4
M edian 20.0 22.0 21.5 17.5 20.0

B ased upon the re su lts  o b ta in ed  by Mock and V asarhelyi (1976), 1 

a n tic ip a te d  the follow ing num bers of an a ly tic s  and d ire c tiv e s  in the final 

reduced  sam ple of 57 w hich took  R o w e 's  DSI te s t :
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D ire c tiv es  A na ly tics O th ers  T o tal

H iqh-A naly tics 5 (8.3%) 6 (10.4%) 17 (29.2%) 28 (47.9%)

L ow -A naly tics 9(15.6% ) _2  (4.2%) 18 (32.3%) 29(52  .1%)

14(23.9%) J 3  (14.6%) 35 (61.5%) 57(100.0% )

Since only 40 of 41 su b jec ts  who com pleted  the Witkin FT te s t  also 

com pleted  R o w e 's  DSI te s t ,  w hat I ac tu a lly  found was dim inished, as 

follow s:

D ire c tiv es  A n a ly tics  O th e rs  T o tal

H iqh-A naly tic s 4 (10.0%) 7 (17.5%) 17 (42.5%) 38 (70.0%)

L ow -A naly tics 6(15.0% ) _2  (5.0%) 4 (10.5%) 12(30  .0%)

10(25.0% ) _9  (22.5%) 21 (32.5%) 40(100.0% )

From  an overall po in t of view , th is group of 40 su b jec ts  is a 

h ig h ly -an a ly tic  group (70% vs. 30%), w hereas the D irec tiv es  as a 

p a r tic u la r  sub-group are  d efin itly  a lo w -an aly tic  group (only 40% of the 

10 D ire c tiv es  a re  h ig h -an a ly tic ). A lso, it should be no ted  th a t  the 

d is tr ib u tio n  of R o w e 's  fo u r s ty le s  in th e  sam ple of 40 is rem arkably  close 

to th e  d is tr ib u tio n  in th e  la rg e r  sam ple of 57 su b jec ts , as follow s:
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R ow e
D ecision Sample

N=57
Sample
N=40S ty le

A na ly tic  12121%) 
17 (30%) 
15 (26%) 
13 (23%)

9 (22.5%) 
13 (32.5%) 
8 ( 20. 0%) 

10 (25.0%) 
40 (100%)

B ehavioral
C o n cep tu a l
D ire c tiv e

57 (100%)

T hus, we can  draw  th e  follow ing conclusions from th e  W itkin EFT

1. The d is tr ib u tio n  of R o w e 's  fou r s ty le s  in the sam ple of 40 
su b jec ts  who took both te s ts  (R o w e 's  DSI and W itk in 's EFT) is 
p ra c tic a lly  the sam e as th e  d is tr ib u tio n  of R ow e 's  s ty le s  in the 
la rg e r  N = 57 sam ple.

2. The sam ple of 40 is c le arly  a p redom inantly  fie ld -in d e p en d en t
or highly an a ly tic  group (70% are  fie ld -in d e p en d en t versus only 
47.9% in M ock 's and V asarhe ly i's  sam ple).

3. The A na ly tic  s ty le  is 78% (7 of 9 su b jec ts ) fie ld -in d e p en d en t or
h ig h ly -an a ly tic  versus the D irec tive  s ty le  which is only 40% (4 
of .10 su b jec ts) f ie ld -in d e p en d en t or h ig h ly -an a ly tic .

4. As a group, th e  overall p erfo rm an ce of th e  sam ple of 41
su b jec ts  who took the W itkin EFT te s t  appear to  be sligh tly  
p o o re r p erfo rm ers  than the sam ple of 58 su b jec ts  (th e  final 
group s e le c te d  a f te r  the o u tlie rs  w ere rem oved) and c lo se r to 
the original sam ple of 66 su b je c ts . H ow ever, it appears 
reaso n ab le  to assum e th a t  the W itkin re su lts  a re  fa irly  
re p re s e n ta tiv e  of the to ta l  un iverse of th e  110 su b jec ts  in 
R y a n 's  ex p e rim en t.

5. I t  ap p e ars  th a t  my orig inal o b jec tiv e  o f ob tain ing  20 D irec tiv es
from  th e  110 su b jec ts  would have been  m et had all 110 sub jec ts  
tak e n  all th e  te s ts  (as org inally  p lanned). But th e  voluntary  
n a tu re  of the te s ts  and my adm in iste ring  them  a f te r  R y an 's  
ex p erim en t obviously cu t down on the response , and some of the 
orig inal m ath em a tica l te s ts  w hich I planned  to do had to be 
d iscard ed  b ec au se  of the g re a tly  re d u ced  degrees  of freedom  
w ith  only 10 or 13 D irec tiv es  depending  on which sam ple (N=40 
or N=57) is used.

The su b jec ts  w ith th e  A na ly tic  s ty le  w ere also c a te g o riz e d  in to  a

results*
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h ig h -an a ly tic  and lo w -an aly tic  group. A ccording to M eshkati (1982), 

su b jec ts  w ith th e  A na ly tic  s ty le  perform  sim ilar to D irec tives  because of 

th e ir  un i-focus s ty le ; and in th is experim en t we will exam ine w h e th e r, in 

f a c t ,  th e  A na ly tic  s ty le  group perform s sim ilarly  to  the D irective s ty le  

group.

P h ase  4; P re lim in ary  A nalysis o f th e  D a ta

E ach  su b jec t was given the ISE case problem  to tak e  home to 

s tu d y . B efo re  beginning the ex perim en t, each  su b jec t worked out an 

incom e s ta te m e n t based  on the prio r m anagem en t's  decisions and m ade 

dec isions fo r th e  f ir s t  o p era tin g  period  of th e  business gam e.

D ecisions w ere then  made for the seven subsequent decision 

p e rio d s . The firs t  period  was considered  a tra in ing  period , th ereb y  

leav ing  six s e ts  of d a ta  to be an a ly zed .

As su b jec ts  p a r tic ip a te d  in the ex p erim en t, th e  com puter s to red  

th e ir  p re d ic tio n  and a c tio n -c h o ic e s , along w ith th e  re su lta n t  dependen t 

v a ria b les . The d a ta  w ere ana lyzed  using the s tan d ard  SPSS tw o-w ay 

analysis of v aria n ce  (ANOVA) program s along w ith ap p ro p ria te  

c o v a rian c e  ro u tin e s . L earn ing  was also ana lyzed  by R yan by ca lcu la tin g  

th e  slope of each  tre a tm e n t g roup 's  av e rag e s  fo r each  dependent 

varia b le  for each  p eriod . The slopes w ere com pared  using a Z -T est as 

exp la ined  in F riedm an (1981).

P erso n a l in fo rm ation  was also ob ta ined  using q u estionnaire  form s 

to be filled  o u t by each  su b jec t. This in fo rm ation  included age, sex , 

g rade  po in t a v e rag e , m ajor, yea r in school, and p a r t- tim e  or fu ll-tim e 

s tu d e n t. This d a ta  was te s te d  to  see  if personal c h a ra c te r is t ic s  explain
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any s ig n if ican t p rop o rtio n s  of varian ces , bu t acco rd ing  to  R y an 's  analysis 

th e  re su lts  w ere not s ig n if ican t.

H ypotheses T este d  by P ro fe sso r R yan

The main poin ts dem o n stra te d  in his re se a rc h  a re :

1. Inform ation  system s can be designed to  h ighlight sou rces
of e r ro rs  in p rev ious decisions;

2. In form ation  system  designers can in fluence  the decision
processes  of users; and

3. In form ation  system s a f fe c t  learn ing  in th e ir fu n c tio n  as a
feed b ack  m echanism .

The firs t  po in t of th is re se a rc h , to d e te rm in e  w h e th er in form ation

system s can ass is t in de term ining  w here decisions w ent w rong, was

te s te d  by ana lyzing  th e  p e rfo rm ances of tre a tm e n t groups using d iffe re n t

in fo rm ation  feed b ack  system s. In th e  null form , th e  hypothesis is:

H o i: The perfo rm an ce leve ls ach ieved  by su b jec ts  will not be
s ig n if ican tly  d if fe re n t, re g ard le ss  of which of four
feed b ack  in fo rm ation  system s is a v a ila b le .

F ive dep en d en t variab les  w ere used as m easures fo r perfo rm an c e . They

are  p ric e , s tan d ard  variab le  production  co s ts , unit p roduc tion  c o sts ,

p ro f its , and decision  tim es. The firs t  four w ere  analyzed  in term s of

th e ir  p e rc e n ta g e  d iffe re n c e  from th e  optim al fo r th a t  variab le while

decision  tim es w ere le f t  in th e ir  o rig inal form .

The d a ta  also was analyzed  to dete rm ine  if the one in fo rm ation

system  th a t  provides an ind ica tion  of the e f fe c t  of p re d ic tio n  e rro rs

(T rea tm en t G roup No. 3) ac tu ally  helped the su b jec ts  to  im prove on th e ir

p re d ic tio n s . In th e  null form , th e  hypothesis is:
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Ho2: The perfo rm ance levels ach ieved  by su b jec ts  who are  able 
to d e te rm ine  p re d ic tio n  e rro rs  will not be s ign ifican tly  
d iffe re n t th an  th e  p erfo rm ance levels of su b jec ts  not able 
to d e te rm in e  p re d ic tio n  e r ro r .

The dependen t variab les  of p rice , unit m a te r ia l- la b o r co s ts , unit

p roduc tion  co s ts , p ro f its , and decision tim es w ere used in th e  same

m anner as in d ica te d  above. All su b jec ts  re ce iv e d  feedback  as to th e ir

" a c tu a l"  re su lts , while only half re ce iv e d  info rm ation  as to the optim al

re su lts  as w ell. Thus, th is  hypothesis was te s te d  under two feedback

system s.

The th ird  poin t of th is  re se a rc h , th a t  in fo rm ation  feedback  system s 

a f fe c t  lea rn ing , was te s te d  by m easuring ra te s  of im provem ent fo r all 

fo u r t re a tm e n t groups over the six decision  perio d s. In th e  null form , the 

h ypothesis is:

Ho3t R a te s  of im provem ent for tre a tm e n t groups will not
be s ig n if ican tly  d if fe re n t.

A gain , the p e rc e n ta g e  d iffe re n c e s  from optim al levels of p rice , unit

m a te r ia l- la b o r c o s ts , unit p roduction  co s ts , and p ro fits  w ere used along

w ith observed  decision  tim es. R a te s  of im provem ent w ere m easured  in

term s of the slopes of reg ressio n  lines ac ro ss  the averages  for each

tre a tm e n t group over th e  la s t  five decision  p eriods.

R y a n 's  F indings

R y a n 's  findings exam ined th e  re la tio n sh ip s  b etw een  th e  four

d if fe re n t in fo rm ation  feed b ack  system s in the ISE and the e f fe c t  th a t 

th ese  info rm ation  system s had on p re d ic tio n  and decision  perfo rm an c es. 

A ppendix G includes R y an 's  findings and his conc lusions. T here follow s
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below  a b rie f sum mary of R y an 's  te s t  of th e  above th re e  hypo theses.

R y an 's  f ir s t  hyp o th esis  re la te d  the p re d ic tio n  o rien te d  inform ation  

fe ed b ac k  system  to th e  c r i te r ia  fo r p re d ic tio n  perfo rm ance (i.e., net 

incom e, p rice , to ta l  v ariab le  p ro duc tion  c o st per unit and stan d ard  

variab le  produc tion  co s t). His findings w ere th a t  p re d ic tio n -o rien ted  

in fo rm ation  did in fa c t  have a s ig n if ican t im pact on p red ic tion  

perfo rm ance (w ith  th e  ex c ep tio n  of p rice  p e rfo rm ance). R y an 's  second 

h ypothesis re la te d  th e  decision  o rien te d  in fo rm ation  feedback  system  to 

the c r ite r ia  fo r decision  e f fe c tiv e n e s s . His find ings in th is case showed 

th a t  d ec isio n -o rien ted  in fo rm ation  had a s ig n if ican t im pact on decision 

e f fe c tiv e n e ss  (again  w ith  th e  e x c ep tio n  of p rice  perfo rm ance). In each  

ca se , he found th a t  the p re d ic tio n -o rie n te d  info rm ation  did not a f fe c t  

p re d ic tio n  p e rfo rm an c e .

R egard ing  ra te s  of im provem ent in p re d ic tio n  or decision 

p e rfo rm ance, R yan found p ra c tic a lly  no lea rn ing  e f fe c ts .  The decision 

in form ation  fe ed b ac k  system  did not aid the learn ing  of th e  se lec tio n  

process for s e tt in g  dec ision  v a ria b les . S im ilarly , the p red ic tio n  

in fo rm ation  feed b ack  system  did no t aid th e  lea rn ing  of the p rocess for 

making p re d ic tio n s . M oreover, w hile th e  p re d ic tio n  tre a tm e n t did not aid 

p re d ic tio n  e f fe c tiv e n e ss , it ac tu a lly  h indered  decision  e f fe c tiv e n e ss . In 

sum m ary, Ryan conc ludes th a t  lea rn ing  was absen t and the only 

sig n if ican t im pact of th e  fe ed b ac k  re p o rts  on lea rn ing  was to lessen the 

p erfo rm ance tren d s  on th e  p erfo rm an c e c r i te r ia  the feedback  re p o rts  

w ere not in tended  to  help , th e re b y  re f le c tin g  a "d is trac tio n  e f fe c t"  of 

the " a tte n tio n  d ire c tin g "  a sp e c t of th e  re p o rts .
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P hase5 : R e-A nalysis  of D a ta

This experim en t was in every sense a "double-b lind" ex perim en t. 

The su b jec ts  in the ex p e rim en t w ere assigned  randomly by Ryan to  the 

fo u r tre a tm e n t groups w ith o u t any re g ard  fo r the p a r tic u la r  decision 

s ty le s  of the su b jec ts . S ince th is study  was based  on the prem ise th a t 

decision  s ty le s  are  a s ig n if ican t d e te rm in a n t of perfo rm an c e , it was my 

co n te n tio n  th a t  the p e rfo rm ance re su lts  of R y a n 's  experim en t w ere 

confounded becau se  of the d is tr ib u tio n  (mix) of decision  s ty le s  amoung 

the su b jec ts  in each  of his fou r tre a tm e n t c a te g o rie s  and th a t  some of 

the perfo rm an ce re su lts  w ould be more fully exp la ined  by tak ing  into 

c o n sid e ra tio n  the decision  s ty le s  of the su b je c ts . When th e  d a ta  w ere 

re -an a ly zed  using s e le c te d  subsets  of p a r tic u la r  decision  s ty le s , 

p erfo rm an c e  d iffe re n c e s  b e tw e en  th e  t re a tm e n t  groups did ap p e ar and 

some of the re su lts  w ere c o n s is te n t w ith the o rig inal hypotheses 

proposed  fo r the d ire c tiv e  and an a ly tic  decision  s ty le s .

Independen t V ariab les

In add ition  to th e  fe ed b ac k  tre a tm e n ts  in R y a n 's  ex perim en t th a t  

w ere d iscussed  ab o v e ,th e  added independen t v a ria b les  in th is experim en t 

w ere th e  subset of th e  57 su b jec ts  c a te g o riz e d  ac co rd ing  to  th e  s ty le s  as 

m easu red  by th e  Row e DSI decision  s ty le  t e s t .  P rim a rily , th e  re su lts  of 

the DSI te s t  w ere used to c a te g o r iz e  th e  su b jec ts  as follow s:

X , S ub jects w ith a D ire c tiv e  decision  s ty le  as m easu red  by 
the R ow e DSI te s t .
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X„ S ubjects w ith an A na ly tic  decision sty le  as m easured  by 
the Row e DSI te s t .

S ubjects in the co n tro l g roup.

X . D ire c tiv e  su b jec ts  in subset X , above who are
fie ld -in d e p en d en t(FI) as dete rm ined  by th e  W itkin EFT
te s t .

Xr D irec tiv e  su b jec ts  in subset X , who a re  f ie ld -d ep en d e n t
(FD) as d e te rm in ed  by the Witkin EFT te s t .  (N ote th a t
X .  + X - = X , w here all X , su b jec ts  are  te s te d  using the
EFT te s t .)  1 1

* 6  A na ly tic  su b jec ts  in X 2  above who are FI.

Y A na ly tic  su b jec ts  in X , above who are  FD. (N ote th a t
7 X6 + X? = X2) 1

Xg S ub jects in C o n tro l Group X-j above who a re  FI.

Xq S ubjects in C o n tro l G roup X , who are  FD. (N ote th a t
Xg + Xg = x p

The su b jec ts  in ea ch  of the above c a te g o rie s  also w ere given the 

o th e r  decision  s ty le  te s ts , namely?

1) D riv e r 's  1ST te s t ;
2) R o tte r  I/E  te s t ;
3) GIAL te s t;  and
4) M yers-B riggs Type In d ica to r t e s t .

I t  was ex p e c ted  th a t  th e re  would be close m apping of th e  d ire c tiv e  and 

an a ly tic  decision  s ty le s  as m easured  by R o w e 's  DSI te s t  w ith th e  decisive 

and h ie ra rc h ic  s ty le s  m easured  by D riv e r 's  1ST instrum en t; bu t as will be 

shown la te r ,  th is  e x p e c te d  cross-m apping  does not e x is t.
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The c a te g o rie s  defined  above can be sum m arized as fo llow s;

H igh-A naly tic No. L ow -A naly tic  No. No.
Independen t (F ield of (F ield  of of
V ariab le Independen t) S ub jec ts D ependent) S ub jects T o ta l S ub ject

D irec ti ves(X l) X4 4 X5 6 XJ.=X4 +X5 10

A naly tics(X 2) X6 7 X7 2 X2 = V X7 9

C on tro l(X 3) X8 17 X5 _4 X3=X8+X9 21

28 12 40

D ependen t V ariab les

The d ependen t variab les  in th is experim en t included unit co st, 

m a te r ia l and labor com bined, selling p rice , ave rage  p roduc tionoss , 

p ro f its , and decision  tim es. P ro fe sso r R yan also used ra te s  of 

im provem ent to  m easure lea rn ing  fo r each  of th ese  d ependen t v a ria b les .

P rio r  E xperim en ta l R esu lts

As Mock and D river no ted  (1975) in th e ir own landm ark study , 

many of the ex p erim en ta l ex p e c ta tio n s  in th a t  study w ere more of th e  

n a tu re  of "p rio rs"  based  upon past re sea rch  ra th e r  than  w e ll-developd  

h y p o th eses . M oreover, th e ir  "p rio rs"  w ere based  upon e a r l ie r  s tu d ie s  th a t  

used D riv e r 's  decision  s ty le  model w ith its  H ierarch ic , In te g ra tiv e , 

F le x ib le , D ecisive and Com plex decision  s ty le s . In o rder to  develop our 

own "priors" we assum ed in th is experim en t th e  sam e sim ilarity  b e tw een  

D riv e r 's  and R o w e 's  s ty le s  as d e te rm ined  by Mann (1982) in his study;
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D riv e r 's  S ty les 

H ierarch ic

R o w e 's  S ty les

A na ly tic

B ehavioralF lex ib le

In te g ra tiv e C oncep tua l

D ecisive D irec tive

A ccord ing ly , th e  "p rio rs"  herein  have been based  upon th e  above exp lic it 

ex te n sio n  from  th e  e a rl ie r  w ork, and as a re su lt , one re qu irem en t of th is 

ap p ro ach  will be to te s t  the valid ity  of th is assum ed re la tionsh ip  

b e tw e en  R o w e's  and D riv e r 's  m odels.

Taking th is ap p ro ach , th en , our p rio rs  a re  as follow s:

1. A na ly tic  s u b je c ts (X J  can handle m ore com plex feedback  
th an  the less com plex d ire c tiv e  subjectsC X ,) especially  
under overload  con d itio n s .

2. Com plex su b jec ts  like an a ly tic s(X 2 ) can handle more 
com plex inputs than less com plex su b jec ts  like 
decisives(X j) expecially  under overload  cond itions .

3. Com plex su b jec ts  like an a ly tic s  ( X J  will u tiliz e  more d a ta  
under overload  (p re fe r  more com plete feedback) than  less 
com plex su b jec ts  like d ec isiv es(X j).

4 . Under cond itions of low environm en ta l load th e  d irec tiv e  
sty le (X ^) is s ig n if ican tly  fa s te r  than  some of the more 
com plex s ty le s . (The ac tu a l re la tio n  to an a ly tic s  is 
unknow n.)

5. A n a ly tic s(X j) re q u ire  more decision  tim e in c o n tra s t to 
d ire c tiv e s .

6. Info rm ation  seeking  of all types in all cond itions declines 
from  very high levels under low environm en ta l load to 
very low levels under high load . Thus, T otal Times taken  
by an a ly tic s  should be g re a te r  than  fo r less Complex 
D ire c tiv es .

7. D ire c tiv es(X .) in itia lly  are  high in fo rm ation  users, but 
rapidly s e t t le  in to  a low in fo rm ation  p o stu re , w hereas 
an a ly tic s(X 2 ) show a s teady  gradual sh ift tow ard  less 
in fo rm ation  as opposed to  the ab ru p t sh ift of th e  dec isive .
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8. Under overlo ad  co nd itions  (e .g ., a very s tru c tu re d  complex 
task ) th e  d irec tiv e s(X ^) lose th e ir  norm al speed , and they 
move slowly w ith  l i t t l e  d a ta .

9 . The norm ally fa s t d ire c tiv e s (X ,)  are  m ore easily  
o verloaded  by a com plex s tru c tu re d  game than  are 
an a ly tic s(X 2 )» and when overloaded  d ire c tiv e s (X ,)  becom e 
qu ite  d e lib e ra te  (i.e ., slow ) and low d a ta  using.

10. A n a ly tic s (X j, in very s tru c tu re d  ta sk s , will be high d a ta  
users, and will p ro c ess  d a ta  a t very high speeds com pared 
w ith d ire c tiv e s (X ,) . (In le s s -s tru c tu re d  env ironm ents speed 
would be less n o tic e a b le .)

11. A naly tics(X „) p re fe r  and e f fe c tiv e ly  use m odera tely  
com plete fe e d b a c k .

The added dim ension of th is  study  is the use of the Witkin EFT 

te s t  to ach ieve  a fin e r c a te g o r iz a tio n  of R o w e 's  d irec tiv e s  into 

lo w -a n aly tic  vs. h ig h -an a ly tic  (fie ld -d ep e n d en t vs. fie ld -in d e p en d en t) 

d ire c tiv e s . R o w e 's  an a ly tic  dec ision  s ty le  is subdivided into the 

lo w -a n a ly tic  vs. h ig h -a n a ly tic  c a te g o r ie s . This p rovides us w ith a fin e r 

d is tin c tio n  in the pe rfo rm an c e  of d ire c tiv e s  and a n a ly tic s , such as:

1. The h ig h -an a ly tic  D irecti ves(X^) should not becom e 
overloaded  or " d e lib e ra te "  as quickly as th e  low -analy tic  
D irecti ves(X ^).

2. The h ig h -an a ly tic  A n a ly tic s (X ,) should co n tin u e  to  p e rfe r  
m odera tely  com plex fe ed b ac k  even  under overload 
cond itions (e .g ., th e  very s tru c tu re d  com plex task s  of ISE).

3. The h ig h -an a ly tic  D irec tives(X  J  also should con tinue  to 
p re fe r  m o dera te ly  com plex fe ed b ac k  even under overload 
cond itions .

H ypotheses To Be T es te d

As we have n o ted  e lsew h ere , th e  s tra te g y  of th is re se a rc h  is to

use an In form ation  S tru c tu re  E xperim en t (ISE) sim ilar to th e  one re p o rte d

on by Mock e t a l. (1975). The ISE is based on a co m p u teriz ed  business

game m odeled a f te r  a m an u fa c tu rin g  firm . The fe ed b ac k  re p o rts  designed
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by Ryan as a m o d ifica tion  of M ock 's ISE include more ag g reg a te d  d a ta  

(sim ilar to the "ev e n ts"  ap proach  as opposed to  d isag g re g ated  d a ta  (the 

"value" approach) used in th e  B enbasa t and D ex te r study (1979). This 

change will enab le a c lo se r com parison of th is  study w ith the re su lts  of 

th e ir  ex p e rim en t. In th a t  study , perfo rm an c e  in a sim ilar business game 

show ed th a t  th e  an a ly tic  su b je c ts  (versus lo w -a n a ly tic  su b jec ts) p re fe r re d  

s tru c tu re d  (a g g re g a te )  re p o rts .

Based upon th e  re su lts  of the B enbasa t and D ex ter study (1979), 

along w ith  th e  add itio n al dim ension of the h igh -ana ly tic  versus 

lo w -a n a ly tic  s ty le s  m ade possible by th e  W itkin EFT re su lts , the 

hypo theses th a t  will be te s te d  in th is ex p erim en t are  as follow s;

1. D ire c tiv e  S ty le
It is to  be ex p e c te d  th a t  h ig h -an a ly tic  D irec tiv es  will be 
b e t te r  ab le to handle the com plex feedback  re p o rts  
developed  by R yan and th e re b y  will perform  b e t te r  than  
lo w -a n a ly tic  D ire c tiv es . S ta te d  in th e  form of a null 
hypo thesis we have;

H oi: Under cond itions  of a highly s tru c tu re d  ex e rc ise , the 
D ire c tiv es  w ith  th e  h ig h -an a ly tic  (f ie ld -in d ep en d en t) 
s ty le (X .)  w ill no t handle com plex d a ta  b e t te r  (and 
th e re b y  will no t perfo rm  sig n if ican tly  d iffe ren tly ) 
from  th e  D ire c tiv es  w ith  a lo w -a n a ly tic  sty le(X ^).

2. A n a ly tic  S ty le
In c o n tra s t  w ith th e  D ire c tiv e  S tyle it is e x p e c ted  th a t  
A na ly tics  will handle th e  com plex fe ed b ac k  re p o rts  b e t te r  
th an  th e  D ire c tiv es  and th e re b y  will perfo rm  b e t te r  than 
even  th e  h ig h -an a ly tic  D ire c tiv es . S ta te d  in the form of a 
null hypo thesis , we have:

Ho2: Under cond itions  of a highly s tru c tu re d  ex e rc ise , 
A n a ly tics  (X „) will not handle com plex d a ta  b e t te r  
and th e re b y  w ill no t perfo rm  sig n if ican tly  d iffe re n t 
from  D ire c tiv es  w ith  a h ig h -an a ly tic  or a  low - 
a n a ly tic  s ty le  (X^ or

R e p ro d u c e d  w ith p e rm iss io n  of th e  co p y rig h t ow ner. F u rth e r  re p ro d u c tio n  p ro h ib ited  w ithou t p erm iss io n .



www.manaraa.com

47

3. L ow -A naly tic  (vs. H igh-A naly tic) S ty le
In th e  ex tre m e ca se  of high env ironm en ta l load (i.e ., very 
s tru c tu re d  ta sk s) D ire c tiv es  w ith a lo w -a n a ly tic  s ty le(X c) 
will be the firs t  group of su b jec ts  to  lose th e ir normal 
(f a s te r )  speed . They will "dec ide"  m ore slowly and w ith 
l i t t le  d a ta ; and th e re fo re , they  will in all likelihood tak e  
longer to  com plete  th e  e x e rc ise  than  all th e  o th e r groups. 
S ta ted  in th e  form  of a null hyp o th esis , we have:

Ho3: Under cond itions of a highly s tru c tu re d  ex e rc ise , 
D irec tiv es  w ith a lo w -a n a ly tic  s ty le  (X c) will not 
tak e  a s ig n if ican tly  d if fe re n t len g th  of tim e to  finish 
the e x e rc ise  com pared  w ith  the to ta l  tim es fo r any 
of th e  o th e r decision  s ty le s .

Summary

In an a tte m p t to  sharpen  th e  perfo rm an c e  d iffe re n c e s  b etw een  the 

various possible decision  s ty le  c a te g o rie s , th is study  focuses on only one 

of th e  b i-p o lar dim ensions of R o w e 's  decision  s ty le  model? the d ire c tiv e  

versus the an a ly tic  s ty le . Row e sug g ests  th a t  th e se  tw o p a r tic u la r  s ty le s  

have a le f t-b ra in  o rie n ta tio n  and they  a re  u n i-focused  and ta sk -o r ie n te d , 

w ith th e  d ire c tiv e  s ty le  seek ing  s tru c tu re  and a low -level of am biguity 

versus the an a ly tic  s ty le  coping more e f fe c tiv e ly  w ith h igh -leve ls of 

com plexity  and am biguity . To sharpen  th e  p o te n tia l d iffe re n c e s  b etw een  

su b jec ts  to an even g re a te r  d eg ree , th e  W itkin EFT te s t  is used to 

fu r th e r  c a te g o riz e  su b jec ts  into fie ld -in d e p en d en t (h igh ly -analy tic ) 

decision  m akers versus fie ld -d ep en d e n t (lo w -an a ly tic ) dec ision  m akers. In 

so doing, we th en  would e x p e c t to  find th e  sh a rp e s t d iffe re n c e s  ex isting  

be tw e en  th e  h ig h ly -an a ly tic  (f ie ld -in d ep en d e n t) an a ly tic s  and the 

lo w -a n aly tic  (fie ld -d ep e n d en t) d ire c tiv e s . A ccord ing ly , the hypotheses 

te s te d  are based on the e x p e c ta tio n s  th a t:

o H igh-analy tic  d ire c tiv e s  will perfo rm  b e t te r  than 
lo w -a n aly tic  d ire c tiv e s  because  they  a re  b e t te r  ab le to
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p rocess the com plex fe ed b ac k  re p o rts  developed  by Ryan 
than  are the lo w -a n a ly tic  d ire c tiv e s .

o A n a l y t i c s  w i l l  p e r f o r m  b e t t e r  t h a n  e v e n  th e
h ig h ly -an a ly tic  d ire c tiv e s  b ec au se  th ey  a re  b e t te r  able to 
process the com plex fe ed b ac k  re p o rts  used in this 
ex e rc ise .

o G en era lly , d ire c tiv e s  are s ig n if ican tly  fa s te r  in th e ir
decision  making w hereas  an a ly tic s  usually req u ire  more 
decision  tim e; how ever when o v erlo a d ed , d irec tiv e s  
becom e d e lib e ra te  (i.e ., slow ) and low d a ta  using.

This line of reasoning  th en  leads one to  th e  ex p e c ta tio n  th a t  R y an 's

experim en t will enab le us to  re je c t  th e  th re e  null hypotheses!

H olf H igh-analy tic  d ire c tiv e s  will no t perfo rm  sign ifican tly  
b e t te r  th an  lo w -a n a ly tic  d ire c tiv e s .

Ho2? A na ly tics will no t perform  sig n if ican tly  b e t te r  than
d ire c tiv e s  even w ith  a h ig h -a n a ly tic  (f ie ld -in d ep en d e n t) 
s ty le .

Ho3: D irec tiv es  w ith a lo w -a n a ly tic  s ty le  will not d iffe r
s ig n if ican tly  in th e  tim e tak e n  to  com plete  th e  e x e rc ise .

In C h a p te r  4 we will d esc rib e  how R y a n 's  d a ta  w ere re -an a ly zed  to  te s t

th ese  th re e  hypo theses, and in C h a p te r  5 the re su lts  of th is  analysis and

the ac tu a l te s t  of th e se  hypo th eses  will be d iscussed .
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CHAPTER 4

P relim inary  A nalysis of D a ta from  th e  E xperim ent

B ackground

F or a num ber of y ea rs  I have su g g ested  th e  idea of a "double-blind" 

ex perim en t on cogn itive  s ty le s  much like th o se  done in c r it ic a l  m edical 

experim en ts  on hum ans. I also have su g g ested  th a t  th e  a t t r ib u te s  of a 

p a r tic u la r  s ty le  should be exam ined in d e ta il re la t iv e  to  th e  re s t of the 

popu lation  as a co n tro l g roup. Tow ard th is end , I proposed  to  te s t  these  

ideas in con junction  w ith th e  ex p erim en t p e rfo rm ed  by R yan during the 

Spring, 1983 sem es te r. I t  was hyp o th esized  th a t  some of th e  tre a tm e n t 

e f fe c ts  th a t  R yan ex p e c te d  to ob ta in  w ould be exp la ined  more 

com plete ly  by th e  d iffe re n c e s  in th e  co g n itiv e  s ty le s  of th e  sub jec ts .*

O rg an iza tio n  o f T esting  M a te r ia ls

R y an 's  experim en t was schedu led  fo r th e  w eek of M arch 21-25, 

1983. Follow ing the m eeting  w ith my D isse rta tio n  C om m ittee , 110 

p a c k e ts  of m a te ria l w ere p u t to g e th e r  fo r d is tr ib u tio n  to  th e  su b jec ts  in 

R y an 's  ex p e rim en t. A sam ple p a c k e t is included  in Appendix H. Each 

p ac k e t included  a l e t t e r  expla in ing  th a t  th e  purpose of th e  re se a rc h  was

*This ideas was fo rm alized  in to  a d is se rta t io n  proposal on "An 
Exam ination  of the D ecisive D ecision S tyle in Tasks Using A ccounting  
In fo rm ation" p re sen ted  to my D isse rta tio n  C o m m ittee  on M arch 16, 1983. 
This proposal to exam ine the dec isive s ty le  was approved  by the 
C o m m ittee  w ith  a recom m endation  th a t  the o th e r  decision  s ty le s  also be 
exam ined since th e  d a ta  w ould be av a ila b le .
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to s tudy  "the re la tio n sh ip  betw een  th e  decision  s ty le  of a c co u n tan ts  and 

th e ir  use of accoun ting  in fo rm ation ."  The p ac k e t given to  ea ch  s tu d en t 

included the follow ing in strum en ts :

1. Decision S ty le Inventory  by P ro fe sso r  Alan J . R ow e

2. D ecision S tyle E xerc ise  by P ro fe sso r M ichael J. D river 
and its  scoring  sh e e t.

3. P u rd u e-R u tg ers  P rio r E xperience  Inven to ry  and Scan tron  
S heet Form 882N.

4. I-E Scale and Scan tron  S heet Form  882.

5. M yers-B riggs Type In d ica to r te s t  and its  sco ring  sh e e t.

6. Persona l V alues and E th ics  Q u e s tio n n a ire .

7. S tuden t Info rm ation  S h eet.

I t was noted  in the covering  le t te r  th a t  if fo r any reason  a 

s tu d en t could not com plete  all seven  in stru m en ts , th e  m ost im p o rtan t was 

R o w e 's  and D riv e r's  decision  s ty le  in s tru m en ts  and th e  M yers-B riggs te s t .  

The reason  for this em phasis was to prov ide, as a minimum, some basis 

fo r com paring R ow e's  and D riv e r 's  decision  s ty le  m odels. The te s ts  w ere 

even  arran g ed  in th e  p ac k e t in a way to m inim ize th e  fru s tra t io n  of 

tak ing  so many te s ts  and to  ensure th e  su b jec ts  com pleting  th e  desired  

te s ts  f i r s t .

R e p ro d u c e d  w ith p e rm iss io n  of th e  co p y rig h t ow ner. F u rth e r  re p ro d u c tio n  p ro h ib ited  w ithou t p erm iss io n .



www.manaraa.com

51

M eeting  th e  C lass

The prim ary o b jec tiv e  of th is re se a rc h  experim en t was to 

superim pose the m easu rem en t of th e  co g n itiv e  s ty le s  of the sub jec ts  of 

R y an 's  in fo rm ation  system s ex p erim en t in such a way th a t  it would not 

in tro d u ce  any a r t i f a c t  in to  his s tu d y . A ccord ing ly , I ag reed  th a t all 

psychologica l te s tin g  would be done a f te r  R yan co n d u c ted  his com puter 

sim ula tion  experim en t on M arch 22, 1983, and  arran g em en ts  w ere made 

to  m eet w ith R y an 's  su b jec ts  (s tu d en ts  in his th re e  sec tio n s  of 

M anageria l A ccounting) during  th e  c lasses  schedu led  th e  w eek follow ing 

th e  ex p erim en t. Since th a t  w eek also was th e  w eek b efo re  E a s te r , it was 

though t th a t  during the re c e s s , th e  s tu d en ts  w ould have th e  (spare) time 

needed  to  ta k e  th e  e n tire  b a tte ry  of te s ts  included  in th e  p a c k e t. I t  was 

e s tim a ted  th a t  each  s tu d e n t w ould re q u ire  approx im ate ly  n inety  m inutes 

to com plete all th e  in s tru m en ts . It was fu r th e r  s tre sse d  in my verbal 

b rief in g  of the s tu d en ts  th a t  R o w e 's  in s tru m en ts  was th e  most im portan t 

t e s t ,  and as a minimum, I hoped to  g e t th ese  back  from  each  person .

So as to no t re la te  my study  to R y an 's  ex perim en t (which he 

h im self guised as ju st an o th e r  com puter ex e rc ise  in th e  syllabus of his 

M anageria l A ccounting  classes), th e  s tu d en ts  w ere to ld  th a t  my 

ex perim en t was designed  to  s tudy  th e  re la tio n sh ip s  b e tw e en  th e  d iffe re n t 

in stru m en ts  used to  m easure cogn itive  s ty le s . As a fu r th e r  inducem ent, 

each  s tu d en t was o ffe re d  ten  do llars if all th e  te s ts  w ere taken  and 

prom ptly re tu rn ed  the w eek follow ing E a s te r  re c e ss . U n fo rtu n ate ly , a 

la rg e  num ber of s tu d en ts  did not a t te n d  th e  tw o c la sse s  p rio r to  E a s te r,
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so I also had to m eet w ith  th e  s tu d en ts  th e  week follow ing th e  E as te r 

re c e s s . In all, over 100 p a c k e ts  of m a te ria l w ere d is tr ib u te d  during th ese  

m ee tings . As a fu r th e r  inducem en t, R yan o ffe re d  the s tu d en ts  e x tra  

grade  points if the te s ts  w ere tu rn ed  in. D isappoin ted ly , how ever, only 

66 p ac k e ts  w ere re tu rn e d  even w ith th is co n sid erab le  am ount of prodding 

and encouragem en t from R yan and m yself.

^ The 66 responses w ere re ce iv e d  and ta b u la te d  as shown in Exhibit 

JZa-1 in Appendix It should be n o ted  th a t  th e re  is some missing d a ta  

since  c e rta in  te s ts  w ere not taken  by individual s tu d e n ts . The missing 

d a ta  is as follow s:

o R o w e's  T est - Not tak e n  by ID //128. 

o D riv e r's  T est - Not tak e n  by ID #301.

o R o tte r 's  T est -  Not tak e n  by ID #128, 301, 310.

o GIAL T est - Not tak e n  by ID #128, 304.

o M yers-B riggs T est - Not tak e n  by ID #131, 143.

o W itkin EFT T est - Not tak e n  by tw en ty  s tu d e n ts .

The two b iggest d isappo in tm en ts  w ith th e  num ber of responses

w ere; 1) The large  num ber of s tu d en ts  (40%) who w ere not m o tiv a ted  

enough by the $10.00 to com plete  all th e  te s ts ,  and 2) The add itional 

20% of the s tu d en ts  who did not com plete th e  W itkin EFT T es t. Even 

w ith th is poor response fo r the W itkin EFT T est, some s ig n if ican t re su lts

w ere o b ta inab le  as will be shown la te r  in C h a p te r  5.
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S coring th e  R esu lts

The decision sty le  d a ta  w ere manually sco red , ex c e p t fo r D rive r's  

in s tru m en t which was sco red  by D riv e r 's  s tu d e n t a s s is ta n t using the 

com puter program  re sid e n t in the USC T esting  C e n te r . The overall 

re su lts  w ere a t the same tim e both  g ra tify in g  and d isappo in ting . F ir s t  of 

a ll, th e  66 responses from  the universe of 110 su b jec ts  in R y an 's  

experim en t is c learly  a good-sized  sam ple (60%), and one would logically  

e x p e c t a good-sized  sam ple like 60% to  be fa ir ly  r e p re s e n ta tiv e  of the 

to ta l  p o pu la tion . U n fo rtu n ate ly , how ever, th e re  a p p e ars  to  be a d e fin ite  

bias in th e  sam ple, as will be shown below .

R yan elim inated  e leven  su b jec ts  from his to ta l  group of 110 

su b jec ts  because  nine took m ateria lly  longer th an  th e  one-hour allow ed 

fo r the experim en t and tw o perfo rm ed  so poorly th a t  th e ir  re su lts  had to 

be ignored . Table 4-1 com pares th e  key a t t r ib u te s  of th e  sam ple of 66 

su b jec ts  w ith those of the 99 su b jec ts  finally  s e le c te d  by R yan fo r his 

ana lysis. When I also e lim inated  th e  same su b je c ts  who took more than 

one hour as well as those who perform ed very poorly , my fina l sam ple 

was reduced  to  58 usable su b jec ts . With th is re d u c tio n  of 8 su b je c ts , the 

fina l sam ple of 58 su b jec ts  (a 58% sam ple) as shown in E xhibit 4-2  is a 

s ig n if ican tly  b e t te r  perform ing  group on th e  av e rag e  com pared  w ith 

R y an 's  group of 99 ca ses . I t  appears th a t  a g re a te r  p rop o rtio n  of the 

b e t te r  s tu d en ts  com pleted  the psychological t e s t s .  T heir o vera ll av e rag e  

sco re  over six periods of th e  ex e rc ise  was $126,603 fo r th e  58 sub jec ts  

versus $115,869 in R y an 's  to ta l  group of 99 su b je c ts . To te s t  the
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s ig n if ican c e  of the d iffe re n c e s  b etw een  the 58 sub jec ts  in my sam ple vs. 

th e  rem aining 41 su b jec ts  in R y an 's  ex perim en t who did not fill in the 

psychologica l te s ts , I perfo rm ed  th e  s tan d ard  se t of t - t e s t s  included in 

SPSS. This com parison is shown in Table 4-2.

As it can be seen in Table 4-2, the 41 su b jec ts  no t included  in the 

re d u ced  sam ple of 58 su b jec ts  w ere s ig n if ican tly  p o ore r p erfo rm ers . 

T heir av e rag e  incom e over six periods was only $100,683 versus $126,603 

for my sam ple of 58 su b jec ts . The s ig n if ican t low er av e rag e  p re d ic tio n  

e r ro r  $14,026 in th e  5 8 -sub jec t sam ple (vs. $20,975 fo r th e  41 su b jec ts  

not included) is an im p o rtan t co n sid era tio n  below  when I decide to 

e lim in ate  one of R y an 's  tre a tm e n ts  - th e  one dealing  w ith the feedback  

on p re d ic tio n  e r ro rs .

T able 4-1
C om parison o f R ed u ced  Sample of 58 S u b jects  w ith  O rig inal 

Sample of 66 S u b jects  and R y an 's  Sam ple of 99 S ub jects

N= 99 cases N= 66 cases N= 58 cases
V ariab le*  Mean Std.D ev. Mean Std.D ev. M ean Std.D ev.

INC 115.9 56.1 119.3 74.9 126.6 48.4
DERR 55.7 46.1 54.7 56.6 50.2 47.8
P ERR  16.9 18.1 14.1 13.4 14.0 13.5
ST 132.8 31.8 139.2 31.7 136.9 32.2
TT 72.0 17.8 79.9 26.4 73.3 18.9
PTS 148.0 29.7 151.6 31.2 151.4 31.8

^ V ariab le D efin ition
INC A verage incom e over the la s t  six periods .
DERR A verage decision  e r ro r  over the la s t six periods.
PERR  A verage p re d ic tio n  e r ro r  over th e  la s t six periods .
ST S ta rtin g  time
TT T otal tim e
PTS P o in ts ach ieved  in c lass
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(B ecause They Did Not C om plete th e  D ecision S ty le T ests)

No. of
V ariab le*  C ases M ean

S td.
Dev.

S td.
Dev.

F
Value

2-T ail.
P rob .

T  2-Tail 
Value P rob.

Income
41

58

100.7

126.6

63.1

48.4

9.9

6.4
1.70 0.07 -2.31 0.02

D ecision E rror 
41

58

63.5

50.2

42.9

47.8

6.7

6.3
1.24 0.48 1.42 0.16

P re d ic tio n  E rro r 
41

58

21.0

14.0

26.1

13.6

3.5

1.8
2.78 0.00 1.91 0.06

G rade P o in ts
41

58

143.1

151.4

26.1

31.8

4.1

4.2
1.48 0.19 -1.37 0.17

^ V ariab le D efin ition

Income A verage incom e over la s t  six periods

D ecision E rro r A verage decision  e r ro r  over la s t six periods

P re d ic tio n  E rro r A verage p re d ic tio n  e r ro r  over la s t six periods

G rade P o in ts  P o in ts  ach ieved  in c lass
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Simplifying th e  D a ta

R y an 's  ex p e rim en t c o n sis ted  of th re e  trea tm e n ts?

1. In fo rm ation  feed b ack  on decision  e r ro rs ,

2. In fo rm ation  fe ed b ac k  on p re d ic tio n  e r ro rs , and

3. Econom ic env ironm en t ( th re e  versions).

R y an 's  2x2x3 re se a rc h  design p re sen ted  me w ith  some serious s ta t is tic a l  

analysis problem s in term s of the low num ber of d eg rees  of freedom  

ava ilab le  w ith th e  (sm all) 58 -su b jec t sam ple. The average  num ber of 

su b jec ts  per ce ll was equa l to  4 to  5 su b jec ts  (=58 su b jec ts /1 2  ce lls). 

T hen, when e ith e r  R o w e 's  co g n itiv e  sty le  model is superim posed upon 

R y an 's  2x2x3 re se a rc h  design , th e  re su lts  w e re , as one m ight logically  

e x p e c t, very poor b ec au se  of th e  g re a tly  red u ced  num ber of sub jec ts in 

ea ch  ce ll.

Ryan in tro d u ce d  th re e  d if fe re n t econom ies into his experim en t in 

o rd e r to cu t down on the possib ility  of ch e a tin g  w hich had been ev iden t 

in his e a rl ie r  p ilo t ex p e rim en t. By having w hat ap p eared  to be a v arie ty

of ex e rc ise s , it  was hoped th a t  s tu d en ts  would not know which economy

they  w ere going to  e n c o u n te r , and th e  value of any feedback  of 

in fo rm ation  from  s tu d en ts  who com pleted  th e  com puter ex e rc ise  e a rl ie r  

in th e  day w ould be g re a tly  m inim ized. (Even w ith th is p re cau tio n , 

how ever, th e re  s till  ap p e ars  to  have been  some feed b ack  e f fe c t  b e tw een  

su b jec ts , and acco rd ing ly  th e  tim e of day the e x e rc ise  was taken  is a 

s ig n if ican t c o v a r ia te .)  Even w ith  th e  th re e  d iffe re n t econom ies, how ever, 

R yan did not find any s ig n if ic a n t t re a tm e n t e f fe c ts  b e tw e en  groups. This
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was tru e  in the 58 -su b jec t sam ple as w ell. Table 4-3 sum m arizes some of 

th e  key s ta t is tic s  on the th re e  econom ies. T here w ere no sig n if ican t 

d iffe re n c e s  b etw een  th ese  th re e  econom ies as shown in Table 4-4. In 

Table 4-4 th e  firs t  tw o ANOVA runs com pare R y an 's  sam ple of 99 

su b jec ts  w ith my sam ple of 58 su b jec ts . R yan  c learly  showed th a t  the 

econom ies w ere not a s ig n if ic a n t tre a tm e n t e f fe c t ,  and w ith my sample 

of 58 su b jec ts  th e  econom y tre a tm e n t w ere even less s ig n if ican t in all 

cases  but one (i.e ., fo r A verage  6-period  incom e, it was 0.719 versus 

0 .737).

T able 4-3

C om parison  of S ta tis t ic s  by Economy fo r th e  Sample o f 58 S ub jects 
V ersus th e  41 S ub jects  no in N=58 Sample

/ /I i n it 3 T otal

INC 132.3 129.9 117.9 126.6
DERR 41.7 44.3 64.2 50.2
PERR 16.9 15.9 9.4 14.0
PTS 154.4 140.8 157.2 151.4

it 1 it2 it 3 T o ta l T o tal

95.4 106.9 101.0 100.7 115.9
6.6 57.6 66.5 63.5 55.7

26.8 19.8 12.8 21.0 16.9
144.6 143.8 139.6 143.1 148.0

V ariab le D efin ition

INC A verage incom e over la s t 6 periods
DERR A verage decision  e r ro r  fe ed b ac k  over la s t 6 periods
PERR  A verage p re d ic tio n  e r ro r  fe ed b ac k  over la s t 6 periods
PTS P o in ts  ach ieved  in class
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Table 4-4
C om parison of ANOVA R uns A nalyzing T re a tm en t E ffe c ts  fo r C r a f t 's  Sample 

58 S u b jects  Versus R y an 's  Sam ple of 99 S ub jects

T re a tm en t N=99(l) N=58(2) N=58(3) N=58(4) N=58(!
1. Incom e.............. Dec. .007 .074 .056 --

P red . .230 .963 .976 .780
Econ. .737 .719 -- -- --

2. Decision* E rror Dec. .005 .054 .032 .027 -----
P red . .722 .922 .811 -- .609
Econ. .318 .445 ----- ----- -----

3. D ec. E rro r....... Dec. .005 .058 .035 .028 -----
Im pact on P red . .736 .874 .755 -- .562
Income E con. .197 .372 -- -- --

4. D ec. E rro r....... Dec. .082 .549 .470 .404 --
Im pact on P red . .449 .534 .468 -- .402
P rice Econ. .537 .853 -- -- --

5. Dec. E rro r....... Dec. .015 .048 .027 .020 --
Im pact on P red . .977 .569 .474 -- .327
Unit C ost E con. .087 .521 -- -- --

6. D ec. E rro r ....... Dec. .027 .066 .076 .073 --
Im pact on P red . .323 .764 .816 -- .999
V ar. C ost Econ. .297 .691 -- -- --

7. Dec. E rro r ....... Dec. .009 .074 .054 .047 --
Im pact on Act, P red . .241 .945 .884 -- .692
vs. O p t. Inc. E con. .571 .714 -- -- --

8. P re d ic tio n ........ Dec. .843 .280 .161 .112 --
E rro r P re d . .015 .166 .104 -- .074

Econ. .035 .340 -- -- --
9. P re d . E rro r ...... Dec. .621 .253 .143 .098 --

Im pact on P red . .019 .132 .079 -- .056
Income Econ. .035 .487 -- -- --

10. P re d . E rro r ...... Dec. .620 .387 .320 .269 --
Im pact on P red . .130 .495 .476 -- .393
P rice Econ. .258 .682 -- -- --

11. P re d . E rro r ...... Dec. .886 .260 .166 .122 --
Im pact on P red . .042 .247 .195 -- .142
Unit C ost Econ. .057 .607 -- -- --

12. P red . E rro r ...... Dec. .699 .356 .187 .135 .......
Im pact on P red . .006 .188 .114 -- .084
V ar. C ost Econ. .007 .045 -- -- --

ANOVA R u n # l All th re e  tre a tm e n ts ; R y a n 's  sam pler 99 su b jec ts .
ANOVA R un#2 All th re e  tre a tm e n ts ; C r a f t 's  sample* 58 su b jec ts .
ANOVA R un#3 Only th e  feedback  re p o rts  (ignoring econom ies).
ANOVA Run/M  D ecision e r ro r  feed b ack  re p o rts  only.
ANOVA R un#5 P red ic tio n  e r ro r  feed b ack  re p o rts  only.
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B ecause of the lim ited  degrees of freedom  ava ilab le w ith the 

58-su b jec t sam ple, and because the econom y tre a tm e n t was not a 

s ig n if ican t tre a tm e n t e f f e c t ,  R y an 's  experim en t could be reduced  to  a 

2X2 re se a rc h  design based only upon th e  tw o a lte rn a tiv e  feedback  

systems* one for the feedback  on decision  e r ro rs ; and the second for 

fe ed b ac k  on p re d ic tio n  e r ro rs . Even w ith th is re d u c tio n  in the size of 

th e  re se a rc h  design, the resu lting  im provem ent in tre a tm e n t e f fe c ts  in 

th e  58-su b jec t sam ple for the p re d ic tio n  tre a tm e n t w ere not as 

s ig n if ican t as the decision  tre a tm e n t e f f e c t .  As Table 4-4 show s, a 

com parison of the s ig n if ican t tre a tm e n t e f fe c ts  c le a rly  in d ica te s  th a t  the 

decision  e r ro r  feedback  tre a tm e n t e f fe c ts  w ere , in g en e ra l, tw o or th re e  

tim es more s ig n if ican t th an  the p re d ic tio n  e r ro r  tre a tm e n t e f fe c ts .  The 

m ost s ig n if ican t F -v alu es  from th e  ANOVA runs p re se n te d  in Table 4-4 

are sum m arized below:

D ecision E rro r 
V ariab le F eed b a ck  R ep o rts

Income .050

D ecision E rro r .027

D ec. E rro r Im pact .028
on Income

P re d ic tio n  E rro r .112

P re d . E rro r .098
Im pact on Income

P re d ic tio n  E rro r
F eed b a ck  R e p o rts  Economy

.716 .719

.609 .445

.562 .372

.074 .340

.056 .487
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From  th is sum m ary, it is c le a r  th a t  a t th e  5% level of sig n if ican c e , th e  

d ecision  e r ro r  feed b ack  re p o rts  had a s ig n if ican t im pact on incom e and 

dec ision  e r ro r, w hereas th e  p re d ic tio n  e r ro r  feed b ack  re p o rts  did not 

have a s ig n if ican t im pact below  the 5% sig n if ican c e  leve l. F u rth e r , as in 

the ca se  of R y an 's  s tudy , the Economy tre a tm e n t had no s ig n if ican t 

e f fe c t  w h a tso e v er.

The d iffe re n c e  in s ig n if ican c e  betw een  th e  im pact of the decision  

e r ro r  feed b ack  re p o rts  versus th e  p re d ic tio n  e r ro r  feedback  re p o rts  was 

one of th e  m ajor d iffe re n c e s  b etw een  R y an 's  re su lts  and the re su lts  of 

my ana lysis . This re su lt was due in larg e  p a r t to  the e lim ination  of the 

"poore r"  p e rfo rm ers  as n o ted  above in the analysis of th e  N=58 sample 

v ersus the 41 su b jec ts  no t included  because  they did not tak e  the 

decision  s ty le  te s t .

P re lim in a ry  A nalysis of th e  D a ta

As no ted  above, th e  firs t  s tep  in analyzing  the usable d a ta  from 

th e  5 8 -su b jec t sam ple was to exam ine th e  decision  s ty le  d a ta  in te rm s of 

R y a n 's  2X2 re se a rc h  design . R o w e 's  decision  sty le  d a ta  (w hich w ere 

av a ila b le  fo r 57 su b jec ts) can be p re sen ted  in term s of R y an 's  2X2 

re se a rc h  design as shown in T able 4-5.

Based upon R y an 's  tre a tm e n t m odel, (i.e ., 2X2X3 model b efo re  

Economy is dropped) th e re  w ere no s ig n if ican t re su lts  when only one 

s ty le  a t  a tim e was exam ined . Using the d a ta  from Table 4-5, the 

d ire c tiv e  s ty le  is p re sen ted  in F igu re 4-1 in te rm s in R y an 's  2X2 model
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T able 4-5
Distribution of 57 SublecU C ateoorlied by Decision Styles in 

the Four trea tm en t Groups In Ryan1* Experiment

No Prediction Error Feedback No Prediction Error Feedback

Conceptual Conceptual

TBfi ~ l6  INC-113 |TB7 "T5T INC-162 127 “I2B- INC-137 129 “IiST INC-135.0

1B5 ~TT7 INC-172 '1D 8  1 79" INC-127.0 124  ~ST  INC-106 123  "IZ T  INC-146.0

I

No Dacielon Error Feedback, but With Decision Error Feedback, and
With Pradlctlon Error Feedback With Prediction Error Feedback

Analytic Analytic Conceptual
"FET

H 7 “ IB  INC-23.0 1122  ~~ST INC-129 139  “ ITT INC-146.0 138 “I32T INC-159.3

121 “ 136 INC. 138.3 ,1 1 3  HJ3 INC-114.5 
214 111 S-23.76 1 115 110 5*30.92

153  “173 WC-142.4 1 3 5  "Till INC-115
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(a f te r  the Economy tre a tm e n t is dropped). Using this 2x2 design, a

tw o-w ay ANOVA was run for each  of R o w e 's  s ty le s , and again as shown

in T able 4-6 th e re  w ere no s ig n if ican t t re a tm e n t e f fe c ts  fo r any of

R o w e 's  s ty le s . This re su lt is due in la rg e  p a r t to  th e  very low num ber of

su b jec ts  in each  ce ll using R y an 's  2X2 model (e .g ., N =l, 4, 3, and 5 for 

the four ce lls  fo r th e  13 su b jec ts  w ith th e  d ire c tiv e  s ty le . As will be 

shown in C h a p te r  5, th e  D irec tiv e  su b jec ts  a re  a t best only average  

perfo rm ers , and th e  only tw o s ty le s  of Row e th a t  show any s ig n if ican t 

tre a tm e n t (s ty le) e f fe c ts  a re  th e  A na ly tic  and C oncep tua l s ty le s . The 

re su lts  of num erous ANOVA runs are  sum m arized in Table 4-6. It will be 

no ted  in Table 4-6 th a t  th e re  w ere no s ig n if ican t tre a tm e n t e f fe c ts  even 

fo r the A naly tic  and C o n cep tu a l s ty le s .

F igu re  4-1 
D ire c tiv e  D ecision S ty le in 

N=58 Sam ple B roken Down by R y an 's  2X2 M odel

DEC

0 1

N= 1 su b jec t N= 4 sub jec ts
0 INC= 172.0 INC= 106.0

S= 0.0 S= 44.0

PRED
N= 3 su b jec ts N= 5 sub jec ts

1 INC= 138.3 INC= 142.9
S= 23.8 S= 17.3

(N=13) 
INC= 132.5 

S= 33.6
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Three-W ay and Two-W ay ANOVA Runs Using R y an 's  2X2X3 & 2X2 M odels 

C r a f t 's
R y an 's Sample A naly tic  S tyle C o n cep tu a l

V ariab les* N=99 N=58 N=12 N=15
R un//1 Run //2 Run / / I  R u n //2

INC DEC .007 .074 .362 .307 .330 .426
PRED .230 .963 .571 .538 .456 .359
ECON .737 .719 .985 .545 . . . .

DERR DEC .005 .054 .556 .492 .413 .321
PRED .722 .992 .549 .501 .516 .755
ECON .318 .445 .945 . . . . .146 . . . .

PERR  DEC .843 .280 .206 .169 .680 .265
PRED .015 .166 .597 .494 .888 .552
ECON .035 .340 .770 . . . . .334 ------

D egree of
Freedom 98 57 11 11 14 14

INC A verage incom e over la s t 6 periods
DERR A verage decision  e r ro r over la s t 6 periods
PERR  A verage p re d ic tio n  e r ro r  over la s t  6 periods
DEC D ecision e r ro r  feedback  tre a tm e n t e f fe c t
PRED P re d ic tio n  e r ro r  feed b ack  t re a tm e n t e f fe c t
ECON Economy tre a tm e n t e f fe c t
Run / / I  Two-way ANOVA using all th re e  tre a tm e n ts
Run #2  Two-w ay ANOVA using only DEC and PRED tre a tm e n ts
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S ubsequent A nalysis of th e  D ata

As we no ted  e a rl ie r , th e  p re d ic tio n  e r ro r  feedback  e f fe c t  was not 

s ig n if ican t fo r the N=58 sam ple. A ccord ingly , in o rde r to  ob tain  a h igher 

num ber of su b jec ts  in each  ce ll, and th e re b y  ac h iev e  a higher value for 

the  ava ilab le  deg rees  of freedom , it was dec ided  to  drop th e  p re d ic tio n  

tre a tm e n t and to u tiliz e  an a lte rn a tiv e  2x2 re se a rc h  design based upon 

R y an 's  decision e r ro r feed b ack  t re a tm e n t versus the se le c te d  decision 

s ty le . F or R o w e 's  d ire c tiv e  s ty le , th is a l te r n a tiv e  re sea rch  design 

becom es th e  2x2 model shown in F igure 4-2.

F igure 4-2

C r a f t 's  2X2 M odel B ased Upon th e  D ecision E rro r  F eed b a ck  and th e  
D irec tiv e  D ecision S ty le V ersus th e  R e s t  of th e  Sample

D ecision E rro r F e e d b a c k  T re a tm en ts

No D ecision E rro r 
F eedback  
(DEC = 0)

D ecision E rro r 
Feedback  
(DEC = 1)

S e lec te d  Decision 
S tyle 

D ire c tiv e  S ty le
- - ( x  = D

N = 4 sub jec ts  
Income = 146.8 
D ecision

E rro r = 22.1

N = 9 su b ejc ts  
Income = 126.2 
Decision

E rro r = 49.0

R e s t of Sample 
(Excluded  S elec ted  

D ecision S ty le)
(X = 0)

N = 23 su b jec ts  
Income = 110.0 
D ecision E rro r 

= 68.3

N = 21 sub jec ts  
Income = 141.6 
D ecision E rro r 

= 35.0
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The re su lts  from using this a l te rn a tiv e  2X2 re se a rc h  design w ere 

tru ly  d ra m a tic . The leve ls of sig n if ican ce  fo r c e r ta in  s e le c te d  decision 

s ty le s  suddenly becam e very s ig n if ic a n t. As n o ted  e a r l ie r , th e  D irec tive  

sty le  did not perform  in a m anner th a t  was s ig n if ican tly  d iffe re n t from 

the overall av e rag e  level of perfo rm ance fo r all 57 su b jec ts  who took 

R o w e 's  DSI te s t ,  ex c ep t in reg ard s  to to ta l decision  tim es. (In this 

re g a rd , some D irec tiv es  req u ired  sig n if ican tly  longer decision  tim es.) The 

only tw o s ty le s  th a t  disp layed  ex cep tio n al pe rfo rm an c e  w ere the a n a ly tic  

and co n cep tu al s ty le s , and Table 4-7 shows th e  re su lts  fo r a tw o-w ay 

ANOVA for R o w e's  an a ly tic  and co n c ep tu al s ty le s . S everal s ig n fica n t 

conclusions can be draw n from  the re su lts  of th is  ana lysis:

o The s ig n if ican c e  of the decision  e r ro r  feed b ack  is
in cre ase d  when R y an 's  model is sim plified  by dropping 
the p re d ic ito n  e r ro r  feedback  tre a tm e n t (e .g ., s ig n if i
ca n ce  in cre ase d  from .032 to  .027 fo r th e  av e rag e  d e c i
sion e r ro r  over th e  six la s t periods).

o The sig n if ican ce  of the decision  e r ro r  fedback  e f fe c t  is
d ec rea sed  only sligh tly  when the model is expanded
again  to b re ak o u t decision sty le  (i.e ., from  0.027 to 
0.036 fo r the av e rag e  six -period  decision  e r ro r  fo r the 
A na ly tic  s ty le  and to  .055 fo r th e  C o n cep tu a l) .

o The sig n if ican ce  of th e  d iffe re n c e  fo r th e  decision  e r ro r
feedback  s ty le  and the re s t of th e  N=58 sam ple is a very 
sig n if ican t .004 fo r the av e rag e  six -p erio d  decision  e rro r 
for the A na ly tic  sty le  and .104 fo r th e  av e rag e  
six -period  decision  e rro r fo r th e  C o n cep tu a l s ty le .

D e te rio ra tio n  of T re a tm en t E ffe c t  w ith  R ed u c tio n  in Sample Size

One of the most d iffic u lt problem s of th is  re se a rc h  p ro je c t has 

been the re d u ctio n  in t re a tm e n t e f fe c ts  from w hat R yan observed  in his 

re se a rc h  down to the t re a tm e n t e f fe c ts  ac h iev ab le  w ith  th e  reduced
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T able 4-7

C om parison of T re a tm en t E ffe c ts  fo r A na ly tic  and C oncep tua l 
S ty les using th e  C ra f t  2X2 M odel C om pared  w ith R y an 's  2X2 M odel

R y an 's D ecision C r a f t 's  2X2 D ecision
2X2 T re a tm en t S ty le Model
Model Only A naly tic  C o n cep tu a l

V ariab le* T re a t . N=58 N=58 N=12 T re a tm en t N=15
INC Dec. .056 .050 .061 DEC .089

P red . .963 -- .007 X .139
DERR Dec. .032 .027 .036 DEC .055

P red . .811 -- .004 X .104
AYDR6 Dec. .035 .028 .036 DEC .056

P red . .755 -- .003 X .101
APDR6 D ec. .470 .404 .521 DEC .535

P red . .468 -- .039 X .419
AEQDR6 Dec. .027 .020 .024 DEC .037

P re d . .474 -- .012 X .100
ACDR6 Dec. .076 .073 .109 DEC .160

P red . .816 -- .234 X .043
AOR6 Dec. .054 .047 .055 DEC .082

P red . .884 -- .003 X .141
PERR Dec. .143 -- .161 P red .165

P red . .079 .074 .5B4 X .741
A Y PR6 Dec. .320 -- .120 P red .129

P red . .476 .056 .584 X .741
A PRY 6 Dec. .166 -- .508 P red .492

P red . .195 .393 .914 X .598
A EQ PR6 D ec. .187 -- .244 P red .251

P red . .114 .142 .872 X .947
A C PR 6 Dec. .161 -- .161 P red .165

P red . .104 .074 .584 X .741

♦V ariab le D efin ition
INC A verage
DERR A verage
AYDR6 A verage
APDR6 A verage
AEQDR6 A verage
ACDR6 A verage
AOR6 A verage
PERR A verage
A Y PR6 A verage
A PPR 6 A verage
A EQ PR 6 A verage
AC PR 6 A verage
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sam ple size  of 58 su b jec ts , as well as th e  fu r th e r  re d u ctio n s  in tre a tm e n t 

e f fe c ts  re su lting  from th e  e lim ination  of? (1) one su b jec t who did not 

com plete  R o w e 's  DSI te s t ;  and (2) th e  possible e lim ination  of an o th er 

su b je c t who had a very low (n eg ativ e) incom e. The analysis in T able 4-8 

is designed  to i l lu s tra te  th is problem  w ith th e  reduction  in tre a tm e n t 

e f fe c ts  as the sam ple s ize  is reduced  from 99 sub jec ts  down to the 57 

su b jec ts  who took R o w e 's  DSI te s t ,  along w ith th e  fu r th e r  re d u ctio n  th a t  

w ould re su lt if the su b jec t w ith the n eg a tiv e  incom e is also e lim inated .

As ca n  be seen  in Table 4-8, the decision  feedback  tre a tm e n t 

e f fe c ts  are  red u ced  d ra m a tic a lly  when the sam ple size is reduced  from 

R y a n 's  sam ple of 99 su b jec ts  down to the sam ple size used for te s tin g  

R o w e 's  DSI (57 su b jec ts). The c h a ra c te r is t ic s  of the one su b jec t which 

has in fluenced  th is red u c tio n  in the t re a tm e n t e f fe c ts  is p re sen ted  in 

T able 4-9 . As can  be seen , th is person is a poor perfo rm er w ith a low 

six -p erio d  av erag e  incom e and much h igher than  average  decision and 

p re d ic tio n  e r ro rs . C le arly  th is  su b jec t is an "o u tlie r" , and it appears th a t  

m uch of the re d u c tio n  in tre a tm e n t e f fe c t  which I re a lized  w ith the 

N=58 sam ple is due in fa c t  from th e  o u tlie rs  or ex trem es in R y an 's  N=99 

sam ple who w ere not included  in my N=58 sam ple. This fa c t  can be 

il lu s tra te d  by the fu r th e r  elim ination  of the one rem aining su b jec t w ith 

th e  n eg a tiv e  s ix -period  av e rag e  incom e. The s ta t is t ic s  on th is p a r tic u la r  

su b jec t a re  also shown in T able 4-9. The elim ination  of th is  su b jec t had 

a s ig n if ic a n t re d u c tio n  in t re a tm e n t e f fe c ts  as shown in the las t column 

fo r the N=56 sam ple (w hich excludes both  th e  su b jec t who did not tak e
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T able 4-8
Summary of R ed u ctio n  of th e  S ign ificance  in T re a tm en t E ffe ts  w ith 

th e  R ed u c tio n  in Sample Size from  R y an 's  99 S ubjects 
Down to  th e  57 S ub jects Who Took R o w e 's  D ecision S ty le T est

R y an 's  E xperim ent C r a f t 's  E xperim ent
(N=99) N=99(l) N=58(2) N=57(3) N=56(3)

INC DEC PRED ECON DEC DEC DEC DEC
INC _ -- _ .008 .050 .052 .115
DERR _ -- -- .005 .027 .029 .055
AY DR 6 .005 .736 .197 .005 .027 .029 .053
APDR6 .082 .449 .537 .094 .428 .445 .986
AEQDR6 .015 .977 .087 .017 .019 .018 .036
ACDR6 .027 .323 .297 .034 .079 .093 .113
AOR6 .009 .241 .571 .010 .032 .045 .091

(5) (6) (7) (8)
PRED PRED PRED PRED

AY PR6 .621 .019 .035 .023 .056 .116 .090
A PPR 6 .620 .130 .258 .139 .393 .506 .368
AEQ PR6 .886 .042 .057 .045 .142 .244 .173
A C PR6 .699 .006 .007 .010 .084 .151 .174

•^Variable D efin ition
INC A verage Income over la s t 6 periods
DERR A verage D ecision E rro r over la s t 6 periods
AYDR6 A verage R e la tiv e  Im pact of D ecision E rro rs  on Income
APDR6 A verage R e la tiv e  Im pact of D ecision E rro rs  on P rice
AEQDR6 A verage R e la tiv e  Im pact of D ecision E rro rs  on Unit C ost
ACDR6 A verage R e la tiv e  Im pact of Decision E rro rs  on V ariable C ost
AOR6 A verage R e la tiv e  Im pact of D ec. E rro r A c t. vs. O p. Income
PERR A verage P red ic tio n  E rro r over la s t 6 periods
A Y PR6 A verage R e la tiv e  Im pact of P re d ic tio n  E rro rs  on Income
A PPR 6 A verage R e la tiv e  Im pact of P re d ic tio n  E rro rs  on P rice
A EQ PR6 A verage R e la tiv e  Im pact of P re d ic tio n  E rro rs  on Unit C ost
A C PR 6 A verage  R e la tiv e  Im pact of P re d ic tio n  E rro rs  on V ariable C ost

C ond ition
1) R y a n 's  Sample of 99 su b jec ts  w ith D ecision E rro r F eed b ack  T re atm en t 

only.
2) C r a f t 's  Sample of 58 su b jec ts  w ith  D ecision E rro r F eed b ack  T re a tm en t 

only.
3) C r a f t 's  Sample (2) above reduced  by one su b jec t who did not tak e  the 

Row e DSI te s t .
4) C r a f t 's  sam ple (3) above re d u ced  f ru th e r  by su b jec t w ith  n eg a tiv e  incom e.
5) R y a n 's  sam ple of 99 su b jec ts  w ith P red ic tio n  E rro r F eed b a ck  T re a tm en t 

only.
6) C r a f t 's  sam ple of 58 su b jec ts  w ith  P red ic tio n  E rro r F eed b ack  T reatm en t 

only.
7) C r a f t 's  sam ple (6) above red u ced  by one su b je c t who did not ta k e  R ow e's  

DSI te s t .
8) C r a f t 's  sam ple (7) above re d u ced  fu r th e r  by su b je c t w ith  n eg a tiv e  incom e.
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C h a ra c te r is t ic s  o f S ub jec t Q m itte d  from  N=58 Sample 
B ecause of F a ilu re  to  T ake D5I T es t along w ith

Variab le*

INC
DERR
PERR
PTS
WFT
AY DR 6
APDR6
AEQDR6
ACDR6
AOR6
AYPR6
A PPR 6
AEQ PR6
A C PR6

♦V ariable
INC
DERR
PERR
PTS
WFT
AY DR 6
APDR6
AEQDR6
ACDR6
AOR6
PERR
A YPR6
A PPR 6
A EQ PR6
A CPR6

S ubject Who Did
S ub ject in N=58 
Sample w ith N=58

Not ta k e  DSI te s t N eq ativ e Subjects

$93,000 -$102,000 $126,603
69,405 294,805 50,206
56,329 15,178 14,025
92 162 151.4
15 13 18.8

1.54 5.82 1.0
0.63 4.50 1.0
1.83 4.20 1.0
0.51 1.96 1.0
1.63 5.48 1.0
3.70 1.51 1.0
1.86 1.83 1.0
2.37 1.60 1.0
3.94 0.02 1.0

D efin ition
A verage Incom e over la s t  6 periods 
A verage D ecision E rro r o v er la s t  6 periods 
A verage P re d ic tio n  E rro r over la s t 6 periods 
P o in ts ach iev ed  in c lass 
W itkin Em bedded F igures T est
A verage R e la tiv e  Im pact of D ecision E rro rs  on Income
A verage R e la tiv e  Im pact of D ecision E rro rs  on P rice
A verage R e la tiv e  Im pact of D ecision E rro rs  on Unit C ost
A verage R e la tiv e  Im pact of D ecision E rro rs  on V ariable C ost
A verage R e la tiv e  Im pact of D ec. E rro r A c t. vs. O p. Income 
A verage P re d ic tio n  E rro r over la s t 6 periods
A verage R e la tiv e  Im pact of P re d ic tio n  E rro rs on Income
A verage R e la tiv e  Im pact of P re d ic tio n  E rro rs on P rice
A verage R e la tiv e  Im pact of P re d ic tio n  E rro rs  on Unit C ost
A verage R e la tiv e  Im pact of P red ic tio n  E rro rs  on V ariable 
C ost
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R o w e 's  DSI te s t  as well as th e  su b jec t w ith  the six -period  av erag e  

n eg a tiv e  incom e of -$102,000). The. p re d ic tio n  e r ro r  feed b ack  tre a tm e n t 

e f fe c ts  are no longer s ig n if ican t a t  all, and th e  decision  e r ro r  feedback  

tre a tm e n t e f fe c ts  are only m arginally  s ig n if ic a n t. This seem s to  in d ica te  

th a t  much of th e  tre a tm e n t e f fe c t  re p o rte d  on by R yan was due to  the 

perfo rm an ce of the p o ore r p erfo rm ers  c o n tra s tin g  w ith th e  b e t te r  

pe rfo rm ers  included  in my sam ple. I t  is e v id e n t th a t  th e  red u ced  sample 

of 56 su b jec ts  does not show very s ig n if ican t tre a tm e n t e f fe c ts ,  and only 

when the decision  s ty le  tre a tm e n t is included  do any s ig n if ican t 

tre a tm e n t e f fe c ts  re a p p e a r .

Summary

This c h a p te r  d ea lt w ith th e  very d iff ic u lt s ta t is t ic a l  analysis 

problem  which I en c o u n te re d  in a tte m p tin g  to superim pose R o w e 's  2X2 

decision  sty le  model on top  of R y a n 's  2X2X3 m odel. As was tru e  in 

R y an 's  experim en t w ith 99 su b jec ts , th e re  also w ere no s ig n if ican t 

economy tre a tm e n t e f fe c ts  in my red u ced  sam ple of 58 su b jec ts . 

How ever, even  w ith the subsequent re d u c tio n  to  a 2X2 m odel, th e re  still 

w ere not enough su b jec ts  in ea ch  of the 4 rem ain ing  ce lls  when one 

decision  sty le  at a tim e was exam ined . F or exam ple , fo r th e  d ire c tiv e  

sty le  we only had 1,4,3 and 5 su b jec ts  in each  of the four ce lls , and as 

we saw  in T able 4-6, th e re  w ere no s ig n if ican t t re a tm e n t e f fe c ts  fo r any 

of R o w e 's  fou r s ty le s . This obviously was due to  th e  deg rees  of freedom  

problem  th a t  re su lts  from so few  su b jec ts  (e .g ., only 13 su b jec ts  w ith the
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d ire c tiv e  s ty le ) sp read  ac ross  a 2X2 tre a tm e n t m odel.

In o rder to p ro ceed  it was observed  th a t  the p re d ic tio n  e r ro r 

fe ed b ac k  tre a tm e n t had no s ig n if ican t tre a tm e n t e f f e c t .  R y an 's  re su lts  

w ere due in la rg e  p a r t to  the poorer p erfo rm ers  in his experim en t who 

w ere e lim inated  in my sam ple of 58 su b jec ts .*  This fa c t  was h igh lighted  

in Table 4-9 when the one rem aining su b jec t in my sam ple w ith a 

n eg a tiv e  incom e was e lim inated  (reducing  the sam ple to 56 su b jec ts). In 

th is ca se , th e  p re d ic tio n  fe ed b ac k  tre a tm e n t e f fe c ts  w ere not s ig n if ican t 

a t all, and even more surprising ly  the decision  e r ro r feed b ack  tre a tm e n t 

e f fe c ts  w ere only m arginally  s ig n if ican t.

R ecogn iz ing  the in sign ificance  of the p red ic tio n  feedback  

t re a tm e n t e f fe c t  for my reduced  sam ple of 58 su b jec ts , I sim plified 

R y a n 's  model by elim inating  th e  p re d ic tio n  e r ro r  feed b ack  tre a tm e n t and 

s u b s titu tin g  in its  p lace th e  decision s ty le  tre a tm e n t as illu s tra te d  below  

for th e  D ecisive S ty le m odel.

*This is w hat would be ex p e c te d  g ra n te d  th a t  th e  poore r (less m o tiv a ted ) 
su b jec ts  w ere elim inated  from  my sam ple. The c o r re c tiv e  fe ed b ac k  in 
R y a n 's  ex perim en t is more valuable to th e  p o o re r perfo rm ers , and is of 
less value to  the " ra tio n a l"  o p tim izers .
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R y an 's  Model

S u b jects  who had?
o No decision  e r ro r  

fe ed b ac k , and

o No p re d ic tio n  e r ro r  
fe ed b ac k .

S ub jects who had? 
o Decision e r ro r  

feed b ack , and

o No p re d ic tio n  e r ro r 
fe ed b ac k .

S ub jects  who had;
o No decision  e r ro r  

fe ed b ac k , and

o Had p re d ic tio n  e r ro r  
feed b ack

S u b jects  who had? 
o D ecision e r ro r  

fe ed b ac k , and

o P red ic tio n  e rro r 
feedback

D ecision S tyle M odel

S ub jects  who had:
o No decision  e r ro r  

fe ed b ac k , and

o S e lec te d  decision  
s ty le .

S u b jec ts  who had? 
o Decision e r ro r  

fe ed b ac k , and

o S elec ted  decision 
s ty le .

S ub jec ts  who had;
o No decision  e r ro r  

fe ed b ac k , and

o Rem aining su b jec ts  
in th is t re a tm e n t

S u b je cts  who had : 
o D ecision e r ro r 

fe ed b ac k , and

o Rem aining su b jec ts  in 
in th is tre a tm e n t 
group.

With th is change from  R y an 's  2X2 model to  th e  D ecision S tyle 2X2 

model shown above, very s ig n if ican t tre a tm e n t e f fe c ts  w ere o b ta in ed  as 

will be d esc rib ed  in C h a p te r  5.
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E x p erim e n ta l R e su lts  and C om parison  of D ecision S ty les 

In tro d u c tio n

As we show ed in C h a p te r  4, th e  f ir s t  s te p  in th e  d a ta  red u c tio n  

p ro c ess  was th e  se le c tio n  of th o se  su b jec ts  to  be included  in th e  fina l 

a n a ly sis . A to ta l  of 66 s tu d e n ts  responded  to  my o ffe r  to  be paid 

ten  d o llars  to  co m p lete  th e  dec ision  s ty le  in s tru m e n ts . F rom  th is o rig in al 

group of 66 s u b je c ts , e ig h t (8) su b je c ts  w e re  rem oved fo r th e  sam e 

reaso n s  R yan rem oved som e of th e  o u tlie rs  from  his to ta l  group o f 107 

s u b je c ts . Seven of th e  su b je c ts  took  s ig n if ic a n tly  longer to  co m p lete  th e  

e x e rc ise  th an  th e  a l lo tte d  one hour, and th e  e ig h th  su b jec t pe rfo rm ed  so 

poorly th a t  his re su lts  w ere  ig n o red . (This la s t s u b je c t 's  s ix -p e rio d  

a v e ra g e  incom e was -$351,000 vs. th e  o v era ll a v e ra g e  of $119,300.) The 

e f f e c t  on th e  various  sam ple s ta t i s t i c s  by rem oving  th ese  e ig h t su b je c ts  

is show n in T ab le 5-1 . The analysis in C h a p te r  A c le a rly  show ed th a t  th e  

fina l re d u ced  sam ple of 58 su b je c ts  ex c lu d ed  41 su b jec ts  who w e re  

g en e ra lly  th e  p o o re r p e rfo rm ers  in R y a n 's  e x p e rim e n t. The d iffe re n c e s  

b e tw e en  th e  58 su b je c ts  in my sam ple and th e  41 su b jec ts  no t inc luded  

w e re  s ig n if ic a n t as shown by th e  t - t e s t s  d esc rib ed  in C h a p te r  4.*

*This probab ly  re f le c ts  a s ig n if ic a n t m o tiv a tio n a l d if fe re n c e  b e tw e e n  th e  
tw o g roups. U ndoub ted ly , my sam ple of 58 su b jec ts  is m ade up of 
su b je c ts  who did not mind spending th e  tim e to  ta k e  psycho log ica l te s t s  
an d /o r  who w a n te d  to  m ake th e  ten  do llars  o f fe re d  to  co m p e n sa te  them  
fo r th e  tim e sp e n t. A p paren tly  th e se  kinds of su b jec ts  a re  also th e  
b e t t e r  p e r fo rm e rs  on th e  a v e ra g e .
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Comparison of Kay Statistics of R ytn'i Sample of 99 Subjects 
Versus Craft's Reduced Sample of SB Sublacts

Variable*
Ryan's Sample 
(Ns99)

Craft 'aOrlginal 
Sample (N*66)

Craft'(Reduced 
Semple(N*58)

SubjectsExcluded 
in Sample (N=41)

Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std.Dev.

INC 115.9 56.1 119.3 74.9 126.6 48.4 100.7 63.1

DERR 55.7 46.1 54.7 56.6 50.2 47.8 63.5 42.9

PERR 16.9 18.1 14.1 13.4 14.0 13.5 21.0 26.1

PTS 140.6 29.7 151.6 31.2 151.4 31.8 143.1 26.1

TT 72.0 17.8 79.9 26.4 73.3 18.9 70.2 16.2

RD 73.8 12.4 72.8 11.2

RA 88.4 13.8 89.7 13.4

RC 77.1 15.0 76.4 13.8

RB 60.3 12.0 60.6 12.0

IE 13.0 4.3 12.9 4.4

GIAL 55.4 9.4 55.6 9.1

•Variable Definition

INC Average Income over laat six periods
DERR Average Decision Error over last six periods
PERR Average Prediction Error over last six periods
PTS Points achieved in class
TT Total time
RD Rowe's Directive
RA Rowe's Analytic
RC Rowe's Conceptual
RB Rowe's Behavioral
IE Internal/External Locus of Control
GIAL General Incongruity Adaptation Level test
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From  an exam ina tion  of the s ta t is tic s  in Table 5-1, it is c le a r  th a t  

th e re  is a s ig n if ican t im provem ent in the mean six -period  average  incom e 

and a red u c tio n  in th e  mean six -period  av erag e  decision  e r ro r  as a re su lt 

of elim inating  the one su b jec t w ith the six -period  average  income of 

-$351,000. The av erag e  to ta l  tim e taken  by th e  su b jec ts  (TT) aiso was 

re d u ced  by elim inating  those su b jec ts  th a t  took longer than  the a llo tte d  

one-h o u r of tim e . H ow ever, th e  various co g n itiv e  s ty le  a t t r ib u te s  (e .g , 

R o w e 's  raw  sco res  fo r th e  DSI) and the su b je c ts ' c lass g rade poin ts did 

not change s ig n if ican tly . T here is an obvious loss in the availab le 

d eg rees  of freedom  w ith th e  re d u c tio n  in sam ple s ize  from  66 to 58, but 

co m p a rab ility  w ith  R y an 's  re su lts  was considered  to  be a more desirab le  

o b je c tiv e .

The second s tep  in th e  d a ta  re d u c tio n  phase was the decision to 

c o n sid e r R y an 's  p re d ic tio n  feed b ack  tre a tm e n t se p a ra te  from the 

dec ision  fe ed b ac k  t re a tm e n t. As was shown in th e  d e ta ile d  analysis in 

C h a p te r  4, the p re d ic tio n  t re a tm e n t e f fe c ts  w ere weak in R y an 's  

ex p e rim en t and considerab ly  w eaker w ith  my 66-sub jec t sam ple. This can  

be seen  by re fe r r in g  back  to Table 4-4. Also, as no ted  in th e  summary 

fo r C h a p te r  4, th e re  is a c le a r  ind ica tio n  th a t  the p re d ic tio n  tre a tm e n t 

e f fe c ts  w hich R yan o b ta in ed  w ere due in la rg e  p a r t to  the im pact of 

su b jec ts  w ith n eg a tiv e  incom e* w hich w ere e lim inated  in my reduced

*O ne m ight sp e c u la te  th a t  the p o ore r perfo rm ers  (e lim inated  from my 
sam ple presum ably because  th ey  w ere less m o tiv a ted  persons a n d /o r w ere 
unw illing to  tak e  th e  decision  s ty le  te s ts )  a re th e  types of su b jec ts  th a t  
would b e n e fit from  th e  p re d ic tio n  e r ro r  fe ed b ac k  included in R y an 's  
ex p e rim en t.
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sam ple of 58 su b e jc ts .

Two A pproaches
As we no ted  above, R y an 's  experim en t is t re a te d  as tw o se p a ra te  

e x p e rim en ts! (1) th e  firs t  experim en t involved feedback  on the re su lts  

from  th e  dec isions made by the su b jec ts  w ith the tw o a lte rn a tiv e s  "No 

D ecision E rro r F eed b a ck "  versus "Decision E rro r F eedback"; and (2) the 

second ex p erim en t w ith its  two a lte rn a tiv e s  "No P red ic tio n  E rro r 

F e e d b a c k "  versus "P red ic tio n  E rro r F eed b a ck " . Table 5-2 p re sen ts  the 

sam ple of 58 su b jec ts  broken  down into the tw o t re a tm e n t groups: "No 

D ecision E rro r F eedback  versus "Decision E rro r F eed b ack ".

An analysis of th ese  two tre a tm e n t groups shows the obvious 

im provem ent in av e rag e  six -p erio d  incom e of $116,333 for the group th a t  

re ce iv e d  no decision  e r ro r fe ed b ac k  up to  $135,548 for the group th a t  

re ce iv e d  decision  e rro r fe ed b ac k . The av e rag e  six -period  decision e r ro r  

fo r the tw o decision  e r ro r  feedback  groups red u ced  accord ingly  from 

$61,459 down to $40,404 fo r the group th a t  rece iv ed  decision e rro r 

fe ed b ac k .T h e  in c re ase  in av e rag e  six -period  p re d ic tio n  e r ro r  fo r the two 

tre a tm e n ts  (from  10.8 to  16.8) is also a ty p ica l re su lt in R y an 's  

e x p e rim en t.A s  the su b jec ts  c o n c e n tra te d  on improving th e ir  income 

p erfo rm an c e  (using the decision  e r ro r  feedback), they  generally  did 

p o o re r in te rm s of th e ir  p re d ic tio n  p e rfo rm an c e . This "d is trac tio n "  e f fe c t  

was o bserved  re p ea te d ly  by both  R yan and m yself w here the 

" a tte n tio n -g e tt in g "  fe a tu re s  of the decision e r ro r  feedback  re p o rts  

seem ed to  d is tr a c t  a t te n t io n  away from  the p re d ic tio n  p rocess .
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Table 5-2
C om parison  of Key A ttr ib u te s  fo r th e  Two G roups of 

58 S ub jects Broken Down by th e  Two D ecision E rro r T re a tm en ts

D ecision E rro r T re a tm en t

No D ecision E rro r F eed b a ck  D ecision E rro r F eedback
(N = 27) (N = 31)

M ean Std.D ev. V ariable* M ean Std.D ev.

116.3 62.4 INC 135.5 29.8

61.5 63.1 DERR 40.4 25.9

10.8 6.7 PERR 16.8 17.1

141.7 30.8 ST 132.8 33.7

74.5 17.2 TT 72.2 20.5

154.1 29.2 PTS 149.1 34.2

73.8 9.1 RD 72.0 13.0

89.5 15.9 RA 90.0 11.0

72.7 12.7 RC 79.7 14.1

63.4 11.6 RB 58.2 12.0

13.0 4.7 IE 12.9 4.2

56.3 10.6 GIAL 55.0 7.7

17.6 6.6 WFT 19.9 3.9

^•Variable D efin ition

INC A verage  Income over la s t six periods
DERR A verage D ecision E rro r over la s t six periods
PERR A verage  P re d ic tio n  E rro r over la s t six periods
PTS P o in ts  ach iev ed  in c lass
ST S ta rtin g  tim e
TT T o tal tim e
RD R o w e 's  D ire c tiv e  sca le  raw  sco re
RA R o w e 's  A na ly tic  sca le  raw  sco re
RC R o w e 's  C o n cep tu a l sca le  raw  score
RB R o w e 's  B ehav io ral sca le  raw  score
IE In te rn a l/E x te rn a l  L ocus of C on tro l sco re
GIAL G enera l Incongru ity  A d ap ta tio n  L evel te s t  sco re
WFT W itkin Em bedded F igures te s t  sco re
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The re d u c tio n  in c la ss  g ra d e  po in ts  from  154.1 fo r th e  "No D ecision 

E rro r F e e d b a c k "  group to  149.1 fo r th e  "D ecision E rro r F e e d b a c k "  group 

is ac tu a lly  in a d ire c tio n  o p p o site  to  th e  g en era lly  o bserved  d ire c t  

(p o sitiv e ) re la tio n sh ip  b e tw e e n  c la ss  g ra d e  p o in ts  and av e rag e  incom e. 

S ince th e  ANOVA an a ly sis  used c la ss  g ra d e  po in ts as one of th e  two 

c o v a r ia te s  (a long  w ith  s ta r t in g  tim e), th e  in v erse  re la tio n sh ip  no ted  

above fo r g ra d e  p o in ts  will be co m p e n sa ted  fo r (tak e n  in to  a c c o u n t) in 

th e  ANOVA an a ly sis .

All th e  o th e r  a t t r ib u te s  of th e  tw o t re a tm e n t  groups a re  w ith in  a 

h a lf a s ta n d a rd  d e v ia tio n  of one a n o th e r  w ith  th e  e x c e p tio n  of the 

W itkin Em bedded F ig u re s  T est (W FT) re s u lts .  The "D ecision E rro r 

F e e d b a c k "  group has an av e ra g e  WFT sco re  of 19.95 vs. 17.63 fo r the 

"No D ecision E rro r  F e e d b a c k "  g roup . WFT sco res  a re  s tro n g ly  re la te d  

w ith  a n a ly tic a l  (vs. h e u r is t ic )  sk ills , and th is  d if fe re n c e  will be exam ined  

la te r  in th e  ana lysis  o f th e  p e rfo rm an c e  of R o w e 's  a n a ly tic  and 

c o n c e p tu a l s ty le s . S ince th e  WFT sco res  a re  r e la te d  s tro n g ly  w ith  th e  

a v e ra g e  s ix -p e rio d  incom e sc o re s , th e  ana lysis of R o w e 's  s ty le s  also will 

be done using WFT as a c o v a r ia te .

The 58 su b je c ts  also  can be broken  down by th e  tw o p re d ic tio n  

e r ro r  fe ed b ac k  tre a tm e n t  g roups, and  a com parison  of th e  tw o p re d ic tio n  

t re a tm e n t  groups sim ilarly  show s no s ig n if ic a n t d if fe re n c e s , as shown in 

T able 5-3.

A s n o ted  above , w hen th e  su b jec ts  c o n c e n tra te d  on -improving th e ir  

p re d ic tio n  p e rfo rm an c e  (based  upon th e  p re d ic tio n  e r ro r  fe ed b ac k ) th e ir
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Table 5-3

Com parison of Key A ttr ib u te s  fo r th e  Two G roups of 58 su b jec ts  
B roken Down by th e  Two P re d ic tio n  E rro r T re a tm en ts  

P re d ic tio n  E rro r T re a tm en t 
PRED=0 PRED=1

No P re d ic tio n  E rro r  F eed b a ck  P re d ic tio n E rro r F eed b a ck
(N=29)

M ean Std.D ev. V ariable* M ean Std.D ev.

129.9 42.3 INC 123.3 54.2

44.6 36.6 DERR 55.8 56.9

17.2 17.7 PERR 10.9 6.2

143.1 31.9 ST 130.8 31.9

69.1 18.3 TT 77.5 18.8

149.4 35.1 PTS 153.41 28.5

69.9 10.0 RD 75.7 11.8

93.3 12.1 RA 86.2 13.9

75.8 14.1 RC 77.0 13.7

60.7 13.7 RB 60.6 10.3

12.6 3.8 IE 13.2 4.8

55.9 10.3 GIAL 55.4 8.1

19.0 5.7 WFT 18.7 5.2

^V ariab le D efin ition

INC A verage Income over la s t six periods
DER A verage D ecision E rro r over la s t six periods
PERR A verage P red ic tio n  E rro r over la s t  six periods
PTS P o in ts  ach ieved  in c lass
ST S ta rtin g  time
TT T otal tim e
RD R o w e 's  D ire c tiv e  sca le  raw  sco re
RA R o w e 's  A naly tic  sca le  raw  sco re
RC R o w e's  C oncep tua l s ca le  raw  score
RB R o w e's  B ehavioral sc a le  raw  sco re
IE In te rn a l/E x te rn a l Locus of C o n tro l sco re
GIAL G enera l Incongruity  A d a p ta tio n  L evel t e s t  sco re
WFT Witkin Em bedded F igures te s t  sco re
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decision  (incom e) p erfo rm ance d e te r io ra te d .  A ccord ingly , ave rage 

six -period  income was down in the "P red ic tio n  E rro r F eed b a ck "  group; 

how ever, as one would ex p e c t the av e rag e  s ix -period  p re d ic ito n  e rro r 

(PE R R ) also was low er (im proved).

W ith th e  above sep a ra tio n  of th e  p re d ic tio n  e r ro r  feedback  

tre a tm e n t from the decision  e r ro r  fe ed b ac k  t re a tm e n t, we are  now in a 

position  to ana lyze  the d a ta  in te rm s of an a lte rn a tiv e  2x2 re sea rch  

design involving decision s ty le  versus ea ch  of th e  tre a tm e n ts  se p a ra te ly , 

as shown in F igu re 5-1.

As will be seen , th ese  two s e p a ra te  m odels s ig n if ican tly  im proved 

the availab le d eg rees  of freedom  and accord ing ly  the re su lta n t  levels of 

sig n if ican ce  of the tre a tm e n t e f fe c ts .  As m ight be e x p e c te d , we also 

begin to see decision s ty le  e f fe c ts  w hich w ere m asked by the la rg e r 

re se a rc h  design (2x2x2 = 8) and th e  low deg rees  of freedom  (58-1 = 57) 

w hich o ften  re su lte d  in only 1 su b jec t w ith  a se le c te d  decision  s ty le  in 

c e r ta in  ce lls . This will be shown convincingly  w hen the re su lts  developed  

la te r  in this c h a p te r  (Table 5-10 and 5-11) are  com pared  w ith  th e  to ta l 

absence  of any s ig n if ican t tre a tm e n t e f fe c ts  w hich we n o ted  in C h ap te r 

4.

R o w e 's  Model

As it tu rn ed  o u t, only 57 su b jec ts  in th e  final sam ple of 58 sub jec ts  

com pleted  R o w e's  Decision S tyle Inven to ry  (DSI). This has a sligh t but 

not s ig n if ican t im pact upon the a t t r ib u te s  of R o w e 's  sam ple as shown in 

Table 5-4. This red u ctio n  in sam ple s ize  to  57 sub jec ts  fo r R o w e 's
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F igure 5-1

A lte rn a tiv e  2X2 T re a tm e n t M odels B ased  Upon O ne 
of th e  F eed b a ck  T re a tm en ts  and th e  D ecision S ty le  T re a tm en t

D ecision E rro r F eed b a ck

DEC = 0 DEC = 1
No F eed b a ck  F eedback

B alance of DEC = 0 DEC = 1
Sample X = 0 X = 1

S elec te d DEC = 0 DEC = 1
S tyle X = 1 X = 1

P re d ic tio n  E rro r F eed b a ck

PRED = 0 PRED = 1
No F eed b a ck  F eed b ack

B alance of PRED = 0 PRED = 1
Sample X = 0 X = 0

S elec te d PRED = 0 PRED = 1
Style X = 1 X = 1
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Table 5-4

C om parison of K ey A ttr ib u te s  fo r th e  F in a l S e lec te d  Sample 
o f 58 S ubjects V ersus th e  57 S ub jects Who Took R o w e 's  D5I T est

F inal S e lec te d  Sample R ow e 's  DS1 Sample
(N= 58 sub jec ts) (N=57 sub jec ts)

M ean Std.D ev. V ariable* M ean Std.D ev.

126.6 48.3 INC 127.2 48.6

50.2 47.8 DERR 49.9 48.1

14.0 13.5 PERR 13.3 12.4

136.9 32.3 ST 137.8 31.8

73.3 18.8 TT 73.7 18.8

151.4 31.8 PTS 152.4 31.0

72.8 11.2 RD 72.8 11.2

89.7 13.4 RA 89.7 13.4

76.4 13.8 RC 76.4 12.0

60.6 12.0 RB 60.6 12.0

12.9 4.4 IE 13.0 4.4

55.6 9.1 GIAL 55.6 9.1

^•Variable D efin ition

INC A verage Income over la s t six periods
DERR A verage D ecision E rro r over las t six periods
PERR  A verage P re d ic tio n  E rro r over la s t six periods
PTS P o in ts  ach ieved  in class
ST S ta rtin g  tim e
TT T otal tim e
RD R o w e 's  D irec tiv e  sca le  raw  score
RA R o w e's  A na ly tic  sca le  raw  score
RC R o w e's  C o n cep tu a l sca le  raw  score
RB R o w e's  B ehavioral sca le  raw  score
IE In te rn a l/E x te rn a l Locus of C on tro l
GIAL G enera l Incongruity  A dap ta tio n  L evel te s t
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decision  s ty le s  also im pacts slightly  on the s ta t is t ic s  fo r the two 

tre a tm e n t groups, as shown in Table 5-5.

F or the m anagem ent sim ulation ex e rc ise  used in R y an 's  ex p erim en t, 

the av e rag e  of the optim al (maximum) a tta in a b le  incom es for the six 

periods was $185,773. Thus, the average  six -p erio d  incom e fo r the 57 

su b jec ts  of $127,200 was about 68.5% of th e  optim al level w ith a 

s tan d ard  dev ia tio n  of $48,600 (or about 38.2% of the incom e figu re ). The 

ac tu a l range of incom e figu res  was from -$102,000 up to  $183,000, w ith 

33 of th e  57 sub jec ts  doing b e t te r  than th e  a v e ra g e . The ac tu a l 

d is tr ib u tio n  of sco res c learly  shows a skew ed d is tr ib u tio n  on the 

dow nside, as shown below?

D istrib u tio n  o f 57 S ubject Sample No. of S ub jec ts
$175,800 to $185,773 (maximum sco re) 4 (7%)
$127,200 to  $175,800 (plus 1 s td . dev.) 29 (51%)
$78,600 (minus 1 s td . dev.) to $127,200 17 (30%)
$30,000 (minus 2 s td . dev.) to $78,600 5 (9%)
$30,000 to  -$102,000 2 (3%)

T otal 57

R y a n 's  sam ple of 99 su b jec ts  had a low er m ean s ix -period  average  

incom e of $115,869 w ith a la rg e r s tan d ard  d ev ia tio n  of $56,130. The 

ac tu a l range in his case was from -$167,000 up to  $184,000, c le a rly  an 

even  m ore skew ed d is tr ib u tio n  than  in the ca se  of the 57-sub jec ts  

sam ple, as shown belowr

D istribu tion  of 99 S ub ject Sample No. of S ub jects
$171,999 to  $184,000 10 (10%)
$115,869 to  $171,999 (plus 1 s td . dev.) 49 (50%)
$59,739 (less 1 s td . dev.) to $115,869 31 (31%)
$3,609 (less 2 s td . dev.) to $59,739 5 (5%)
$3,609 to  -$167,000 4 (4%)

T otal 99
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A com parison  of th e  im pact on p re d ic tio n  and decision e r ro rs  on income 

fo r R y a n 's  sam ple of 99 su b jec ts  versus my sample of 57 sub jec ts 

r e f le c ts  th e  g re a te r  skew ness in R y an 's  sam ple, as follows?

The $13,300 figu re  fo r th e  im pact of p re d ic tio n  e r ro rs  on income in 

my sam ple m eans th a t  if a su b jec t had an optim al decision  ru le , the 

p re d ic tio n s  could have led to an optim al incom e th a t  ave raged  only 

$13,300 less than  the th e o re tic a l  optimum  figu re  of $185,773. Thus, 

p re d ic tio n  e r ro rs  in my 57-su b jec t sam ple w ere likely responsib le fo r an 

even  sm aller po rtio n  of the d iffe re n c e  b etw e en  ac tu a l and optimal 

incom es than  in R y an 's  sam ple of 99 su b jec ts  (w here the average  

p re d ic tio n  e r ro r  was $16,904).

In c o n tra s t  w ith  th e  small av e rag e  p re d ic tio n  e r ro r , decision erro rs  

had an av e rag e  im pact on incom es of $49,900 (w ith a s tan d ard  dev ia tion  

of $48,100). These much la rg e r figu res  re f le c t  the fa c t  th a t  outcom es 

a re d ire c tly  in fluenced  by th e  s u b je c t 's  decisions and th a t  determ ining  

the best values fo r th e  decisions in the ex e rc ise  (q u an tity  produced , 

a d v e rtis in g , and m ate r ia l inputs) is c learly  more d iffic u lt than the

Income
Im pact on Income?

P re d ic tio n  E rro rs 
D ecision E rro rs

R y an 's  99 S ub jects C ra f t 's  57 Subjects
S ix-period  S td . S ix-period Std.
A verage Dev. A verage Dev.
$115,869 1)567130 $127,200 1487600

16,904 18,052 13,300 12,400
55,708 46,063 49,900 48,100
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p re d ic tio n  p ro c ess .

In sum m ary , th e n , th e  p re d ic tio n  p ro c ess  is e a s ie r  th an  th e  decision  

p ro c ess  and it lea d s  to  a  sm aller gain th an  th e  dec ision  p ro c ess . As a 

m a t te r  of f a c t ,  fo r  my sam ple of 57 su b je c ts , th e  p re d ic tio n  e r ro rs  w ere 

ail low er fo r  e a c h  o f th e  fo u r tre a tm e n t  groups w hen com pared  w ith th e  

sam e tre a tm e n t  group in R y a n 's  sam ple. M ore s trik in g ly , h o w ever, th e  

lo w es t p re d ic tio n  e r ro r  was fo r th e  c o n tro l group w hich re ce iv e d  no 

p re d ic tio n  o r dec ision  e r ro r  fe e d b a c k . A com parison  o f th e  t re a tm e n t 

e f fe c t s  fo r my 57-su b je c t  sam ple vs. R y a n 's  9 9 -su b jec t sam ple is 

p re se n te d  in T ab le 5-6 . N ote th a t  th e  c o n tro l group also had th e  second 

lo w est m ean dec isio n  e r ro r .  As w ith  R y a n 's  sam p le , th e re  was a  ten d en cy  

fo r  th e  group re c e iv in g  only p re d ic tio n  e r ro r  tr e a tm e n t  to  do w orse than  

th an  th e  co n tro l g roup on th e ir  o p e ra tin g  dec isio n s  (decision  e r ro r  equal 

to  $76,005 v ersus $43,227), and fo r th e  group re ce iv in g  th e  decision  

e r ro r  tr e a tm e n t  to  do w orse th an  th e  c o n tro l group on th e ir  p re d ic tio n s  

(p re d ic tio n  e r ro r  equa l to  $20,433 versus $9,579). On th e  o th e r  hand , in 

sh a rp  c o n tra s t  to  R y a n 's  ex p e rim en t, th e  t re a tm e n t  groups receiv in g  

p re d ic tio n  e r ro r  in fo rm a tio n  only ra n k ed  2 and 3 (ve rsus 1 and 2 in 

R y a n 's  Sam ple). A lso, th e  tr e a tm e n t  groups re ce iv in g  th e  dec ision  e r ro r  

in fo rm a tio n  ra n k ed  1 and 3 (again  versus 1 and  2 in R y a n 's  E xperim en t). 

C le a r ly , th e  su b je c ts  in my sam ple found th e  p re d ic tio n  p ro cess  e a s ie r  

th a n  did th e  41 su b je c ts  ex c lu d ed  from  my sam ple; and  b ec au se  th e  57 

su b je c ts  w ere b e t te r  p e r fo rm e rs , th e  dec ision  e r ro rs  w ere  sm aller th an  in 

R y a n 's  sam ple w ith  th e  c o n tro l group a c tu a lly  p e rfo rm ing  second  b e s t . 

This f a c t  is why only th e  tw o-w ay ANOVA fo r th e  decision  e r ro r

R e p ro d u c e d  w ith p e rm iss io n  o f th e  co p y rig h t ow ner. F u rth e r  re p ro d u c tio n  p ro h ib ited  w ithou t p erm iss io n .
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Table 5-6 

O verv iew  of th e  T re a tm en t E ffe c ts

S ix -Period
A verage  Im pacts of 
P re d ic tio n  E rro rs 
by T re a tm en t G roup

R y a n 's  
99 -S ubject 
Sample

C r a f t 's  
57-S ub ject 
Sample Rank

C on tro l $19,995 $ 9,579 1

P red ic tio n 13,915 11,778 3

Decision 21,400 20,433 4

P red . & Dec. 11,803 9,902 2

Six -Period
A verage Im pacts of 
D ecision E rro rs 
by T re a tm e n t Group

R y an 's
99 -S ub ject
Sam ple

C r a f t 's  
57-S ubject 
Sample R ank

C on tro l $60,903 $43,277 2

P red ic tio n 72,214 76,005 4

Decision 46,770 44,055 3

P re d . &  D ec. 38,775 34,160 1
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fe e d b a c k  t re a tm e n t is s ig n if ic a n t, w hereas  it is no t s ig n if ic a n t fo r th e  

p re d ic tio n  e r ro r  fe e d b a c k  t r e a tm e n t ,  as ca n  be see n  below :

D ecision E rro r  
F e e d b a c k  T re a tm e n t

P re d ic tio n  E rro r 
F e e d b a c k  T re a tm e n t

D ecision
E rro r

P re d ic tio n
E rro r

No F e e d b a c k  F e e d b a c k  Sig.* 

$116,300 $137,000 .052

61,500 39,400 .029

10,800 15,500 .143

No F e e d b a c k  F eed b a ck  Sig.* 

$131,300 $123,300 .778

43,700 55,800 .643

15,800 10,900 .150

S ig n ific an ce  o f T re a tm e n t E ff e c t

D e te rm in a tio n  o f P rim a ry  R o w e D ecision  S ty le

B ased  upon th e  a c tu a l  s t a t i s t i c a l  d is tr ib u tio n s  fo r  e a c h  of th e  fo u r 

raw  sco res  from  R o w e 's  DSI, e a c h  s u b je c t 's  ind iv idual sco res  w ere 

no rm alized  based  upon th e  m ean and s ta n d a rd  d ev ia tio n  fo r ea ch  o f th e  

fo u r  dec ision  s ty le s . T hen , e a c h  su b je c t  was c a te g o r iz e d  based  upon th e  

sim ple a lg o rith m  of s e le c tin g  th e  h ig h est r e la t iv e  sc o re , as shown in 

F ig u re  5-2 . An a l te r n a t iv e  a lg o rith m  su g g e s te d  by R ow e c a te g o riz e s  

su b je c ts  in te rm s o f p rim ary  s ty le s  (n o rm alized  sco res  in ex c ess  of 0 .5  

tim e s th e  s ta n d a rd s  d e v ia tio n )  and b ack-up  s ty le s  (p o sitiv e  sco res  less 

th a n  0 .5  s ta n d a rd  d ev ia tio n ). When th is  a l te r n a t iv e  a lg o rith m  was used , 

th e  end re su lts  did no t ch a n g e  s ig n if ic a n tly . Using th e  s e le c te d  a lgo rithm  

shown in F ig u re  5 -2 , th e  sam ple of 57 s u b je c ts  w ere  c a te g o riz e d  as 

shown in T able 5 -7 . This r e s u lte d  in th e  fo llow ing  d is tr ib u tio n  of dec ision
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Figure 5-2

A lgorithm  Used fo r N orm alizing R o w e 's  DSI S cores

COMPUTE RAN = (R A -89.6667) /  13.4102 

COMPUTE RBN = (RB -60.6491) /  11.9829 

COMPUTE RCN = (R C -76.3860) /  13.8057 

COMPUTE RDN = (RD -72.8421) /  11.2421

IF (RAN GT RBN AND RAN GT RCN AND RAN GT RDN) RDS=1

IF (RBN GT RAN AND RBN GT RCN AND RBN GT RDN) RDS=2

IF (RCN GT RAN AND RCN GT RBN AND RCN GT RDN) RDS=3

IF (RDN GT RAN AND RDN GT RCN AND RDN GT RBN) RDS=4

RAN
RBN
RCN
RDN
RA
RB
RC
RD
RDS

D efin ition

Z -sco re  fo r A na ly tic  sca le  on DSI 
Z -sco re  fo r B ehavioral sca le  on DSI 
Z -sco re  fo r C o n cep tu a l sca le  on DSI 
Z -sco re  fo r D ire c tiv e  sca le  on DSI 
Raw  sco re  fo r A na ly tic  sca le  on DSI 
R aw  sco re  fo r B ehav io ral sc a le  on DSI 
R aw  sco re  fo r C o n cep tu a l s ca le  on DSI 
Raw  sco re  fo r D ire c tiv e  sca le  on DSI 
V ariable d esig n atin g  R o w e 's  decision  sty le  

(l= A n a ly tic ; 2= B ehav io ra l;e tc .)
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Table 5-7

F ifty -S e v en  S ub jects C a te g o r iz e d  by P rim ary  R ow e D ecision S tyle 
(R D S si/A n aly tic ; RD S=2;Behavioral; R D 5=3rC onceptual; R D S=4tD irective)

Decision G rade Decision G rade
C ase Income E rro r P o in ts RDS C ase Income E rro r P o in ts  RDS
1 96.0 49.3 149.0 1.0 29 63.0 116.4 171.0 3.0
2 171.0 16.2 149.0 3.0 30 137.0 90.6 90.0 3.0
3 179.0 5.7 202.0 2.0 31 120.0 65.2 149.0 1.0
4 103.0 60.1 143.0 2.0 32 127.0 58.6 128.0 4.0
5 110.0 75.7 152.0 2.0 33 73.0 33.7 111.0 4.0
6 87.0 101.6 88.0 2.0 34 145.0 28.5 134.0 2.0
7 150.0 25.0 169.0 4.0 35 152.0 30.6 140.0 3.0
8 163.0 34.4 203.0 2.0 36 129.0 32.6 116.0 2.0
9 65.0 110.7 157.0 4.0 37 106.0 56.8 142.0 1.0
10 106.0 69.8 119.0 2.0 38 18.0 158.0 190.0 2.0
11 103.0 9.2 112.0 3.0 39 153.0 20.2 161.0 3.0
12 122.0 54.2 184.0 3.0 40 130.0 44.2 174.0 1.0
13 159.0 41.6 116.0 4.0 41 106.0 85.3 115.0 2.0
14 131.0 12.2 174.0 3.0 42 48.0 90.5 150.0 1.0
15 183.0 2.4 190.0 3.0 43 56.0 143.0 137.0 1.0
16 101.0 76.0 180.0 2.0 44 160.0 19.4 190.0 3.0
17 154.0 29.2 181.0 3.0 45 164.0 23.5 123.0 3.0
18 173.0 12.2 184.0 1.0 46 -102.0 294.8 162.0 1.0
19 156.0 11.5 115.0 3.0 47 120.0 68.4 190.0 2.0
20 173.0 8.5 184.0 4.0 48 173.0 22.2 132.0 2.0
21 182.0 5.8 198.0 2.0 49 154.0 36.6 150.0 1.0
22 178.0 11.0 178.0 1.0 50 134.0 38.4 92.0 3.0
23 172.0 17.0 167.0 4.0 51 170.0 18.9 185.0 2.0
24 150.0 16.1 113.0 2.0 52 132.0 50.2 186.0 4.0
25 111.0 30.9 118.0 4.0 53 124.0 48.3 175.0 4.0
26 154.0 15.7 135.0 4.0 54 175.0 11.3 192.0 3.0
27 115.0 56.3 175.0 1.0 55 147.0 41.2 129.0 4.0
28 94.0 87.1 129.0 2.0 56 136.0 48.6 173.0 4.0

57 159.0 21.5 138.0 1.0
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s ty le s :

0 A naly tic 12 sub jec ts

0 B ehavioral 17 su b jec ts

0 C oncep tua l 15 su b jec ts

0 D irec tive 13 su b jec ts

In term s of R y an 's  2x2 re se a rc h  design , R o w e 's  fou r decision  s ty le s  can 

be fu r th e r  broken down in to  each  of th e  fo u r t re a tm e n t groups as shown 

in Table 5-8 . This b re ak o u t i l lu s tra te s  c le a rly  the d eg rees  of freedom  

problem  re fe r re d  to  in C h a p te r  4 and above. Looking a t only the 

d ire c tiv e  s ty le , as an exam ple , we see  th a t  R y an 's  model ends up with 

only one su b jec t in the ce ll re p re se n tin g  "No D ecision E rro r F eedback  

w ith P red ic tio n  E rror F eed b a ck " , as shown in F igu re 5-3. Under such 

c irc u m sta n ces , any tw o-w ay anova analysis using R y an 's  2x2 model would 

be fru it le s s .

Some of the key a t t r ib u te s  of each  of R o w e 's  four s ty le s  are

sum m arized in Table 5-9. As can  be seen , th e re  are some s ig n if ican t

d iffe ren c es  betw een  these  fou r s ty le  groups. These d iffe re n c e s  are

fu r th e r  a c c e n tra te d  when ea ch  group broken  down fu r th e r  in term s of 

the "decision  e r ro r  tre a tm e n t vs. decision  s ty le "  and "p red ic tion  e rro r 

tre a tm e n t vs. decision  s ty le "  m odels d esc rib ed  above . F igu re 5-4 shows 

th is b re ak o u t fo r the d ire c tiv e  su b je c ts . The same b re ak o u t for the 

an a ly tic , b eh av io ra l, and co n c ep tu a l su b jec ts  has been included in

Appendix J.
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Distribution of 57 Subject* C eteoorlied by Decision Styles 
the Four Trestm ant Croup» In Ryan's Experiment

No Decliion Error Feedback, and With Decision Error Feedback, but
No Prediction Error Feedback No Prediction Error Feedback

Analytic Conceptual
F375

1 06  ~J6 W C-H 3 107 "ITT INC-162 127 T20- WC.137 129  1 0 T  INC-135.0

*171 INC-172 1 08  T J 7  INC-127.0 1 24  ~~ZT INC-106 12 3  T Z T  INC-146.0

No Decision EtTor Feedback, but With Decision Error Feedback, and

Analytic Analytic Conceptual
Ni4

H 7  I B  INC-23.0 1122 “ IT  INC-129 139 T 7 J  WC-146.0 
243 106 S-35.34
343 159

138  T 3 4  INC-159.3

12 l "130 INC-138.3 H 3  T 0 3  INC-114.5 15 3  "173 WC-142.4 1 3 5  "101 INC-115
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Figure 5-3

B reakout o f T h irtee n  S ub jects w ith  D ire c tiv e  S ty le 
By D ecision E rro r F eed b a ck  and P re d ic tio n  E rro r F eed b a ck

DECISION ER RO R  FEEDBACK

DEC=0 DEC=4

PREDICTION PRED=0 N=3 N=4
ERROR
FEEDBACK

PRED=1 N=1 N=5

Table 5-9

Key A ttr ib u te s  of S ub jec ts C a te g o r iz e d  By R o w e 's  B asic S ty le

V ariab le* ANALYTIC BEHAVIORAL CONCEPTUAL DIRECTIVE TOTAL

N 12 17 15 13 57

INC 102.8 125.6 143.9 132.5 127.2

DERR 73.4 55.7 32.3 40.8 49.9

PERR 11.1 11.3 14.5 16.5 13.3

PTS 157.3 152.3 150.9 149.8 152.4

*V ariab le D efin ition

N Number of su b jec ts  in ca teg o ry
INC A verage Income over la s t 6 periods
DERR A verage D ecision E rro r over la s t  6 periods
PERR  A verage P red ic tio n  E rro r over la s t  6 periods
PTS P o in ts A chieved  in C lass
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Figure 5-4

Breakout of Thirteen Directive Subjects by Decision Error 
Feedback Treatment and by Prediction Error Feedback Treatment

0

DEC

1

N.23  
INC-110.0 (S .65.7) 

DERR>68.3 (S.66.1)

N.21  
INC-141.6 (S.25.4) 

DERR.35.3 (S.24.7) N.45

0

PERR>10.4(5. 7.0) 
PTS.155.3 (S.30.2)

PERR.14.4 (S-12.1) 
PTS.151.0 (S-35.0)

X N .4 N.9
INC-146.8 (S-25.7) 
DERR.22.1 (S.7.1)

INC-126.2 (S-36.1) 
DERR.49.0  (S.27.1) N.13

PERR .13 .0  (S.4.6) PERR.18 .0  (S-22.7) INC-127.2

1
PTS.147.3 (S.25.0) PTS.151.0 (S.30.1)

N.27 N.30

PRED

0 1

0

N.23  
INC.133.9 (S.41.8) 

DERR.41.9  (S.37.7) 
PERR.13.5  (S.12.1) 
PTS.154.B (S.35.1)

N.21 
INC.116.6 (S-61.0) 
DERR=64.3 (S.64.6) 
PERR .11 .1  (S.6.7) 
PTS.151.4 (S-29.5)

N.44

X

1

N.5
INC.119.2 (S.48.7) 

DERR.52.3  (S.35.9) 
PERR.26.4  (S .28.6) 
PTS.135.B (S.25.0)

N .8
INC=140.9 (S.19.3) 
DERR.33.5 (S.16.1) 
PERR.10.2 (S.5.0) 
PTS.158.6 (S.26.9)

N.13
INC. 127.2

N.28 N.29

Variables Definition

DEC Decision Error Feedback Treatment
PRED Pediction Error Feedback Treatment
0 No Feedback Reports for this Treatment
1 With Feedback Reports for this Treatment
INC Mean of Six-Period Average Income for Subjects in Cell
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R e su lts  of A nalysis of R o w e 's  S ty les

Using these  se p a ra te  decision  sty le  (2x2) m odels fo r the decision 

e r ro r  feedback  tre a tm e n t and p re d ic tio n  e r ro r  feedback  tre a tm e n ts , a 

tw o-w ay ANOVA was run  on ea ch  of th e  e ig h t models. The re su lts  of 

th is analysis are  sum m arized in T able 5-10 fo r the D ecision E rror 

F eed b a ck  Model and in Table 5-11 for th e  P re d ic itio n  E rro r F eedback  

M odel. From  th is ana lysis , it  is c le a r  th a t  th e  only s ig n if ican t tre a tm e n t 

e f fe c ts  are p roduced  w ith  th e  decision  e r ro r  feedback  m odel. F u rth e r , 

d ecision  sty le e f fe c ts  show up only fo r the an a ly tic a l and concep tual 

s ty le s . To gain some insigh t as to  how the d ire c tiv e  sty le  group com pares 

w ith  the o th e r su b jec ts  in th e  57-su b jec t sam ple as a w hole, the 

a t t r ib u te s  of the individual d ire c tiv e  su b jec ts  and the overall a t tr ib u te s  

of th e  D irec tive  s ty le  group versus th e  e n tire  group are p re sen ted  in 

Table 5-12. The sam e com parisons w ere made fo r each  of th e  o th e r  sty le  

g roups, and th ese  com parisons have been  included  in Appendix J.

Summary

The o b jec tiv e  of C h a p te r  5 was to ana lyze  the sub jec ts  who 

com pleted  R o w e 's  D ecision S ty le Inven to ry  (DSI) and to develop a model 

fo r te s tin g  the s ig n if ican c e  of R o w e 's  dec ision  s ty le s  as d e te rm in a n ts  of 

p e rfo rm an c e . 66 su b jec ts  w ere in my o rig inal sam ple; 8 w ere e lim inated  

fo r the same reasons R yan e lim in ated  them ; and one additional person 

did not com plete R o w e 's  DSI te s t .  This re su lte d  in a final sam ple of 57 

s u b jec ts . F u r th e r  analysis show ed th a t  the p re d ic tio n  e r ro r  feedback  

tre a tm e n t was not a s ig n if ic a n t tre a tm e n t, th ere b y  enabling  me to 

develop a 2X2 model fo r te s tin g  th e  s ig n if ican c e  of p a r tic u la r  decision
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Table 5-10

Re»ult* of Two-Way Anova Rune for Each of Row e'a  
Tour Ba»lc Style* Uilno the  DecUlon E rror Feedback Model

DECISION ANALYTIC BEHAVIORAL CONCEPTUAL DIRECTIVE TOTAL**
ERROR MODEL* <N >m  " (N*15) (N*13) (N=57)
CRITERIA

X .007 (.006 **•) .523 .139 .027 _
INC DEC .061 .045 .089 .061 .052

X .004 (.003***) .736 .104 .592 _
DERR DEC .036 .031 .055 .039 .029

X .003 .711 .101 .579 _
AYDR6 DEC .036 .031 .056 .040 .030

X .039 .900 .419 .291 _
APDR6 DEC .521 .451 .532 .570 .439

X .012 .730 .100 .020 _
AEQDR6 DEC .024 .021 .037 .023 .019

X .234 .301 .043 .916 --
ACDR6 DEC .109 .156 .160 .007 .087

X .003 .409 .141 .798 _
AOR6 DEC .055 .037 .002 .059 .048

•  Two-way d a n  grade polnte and a tarting  tim e a i co-varlate* .
** O ne-w ay ANOVA to  dem onitrate  de cidon  e rro r trea tm en t e ffec t

(when d e d iio n  atyle la Ignored).
One-w ay ANOVA ualng deciaion a tyle only.

V arlablea D efinition

INC A verage Income over laat 6 period*
DERR A verage D edalon Error over laat 6 period*
AYDR6 A verage R e la tive  Impact of Deciaion Errora on Income
APDR6 Average R e la tive  Impact of Deciaion Errora on Price
AEODR6 A verage R e la tive  Impact of Deciaion Enrora on Unit Coat
ACDR6 A verage R e la tive  Impact of Deciaion Errora on Variable Coat
AOR6 A verage R e la tive  Impact of Deciaion E rror A ct. va. O p t. Income
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R esults of Two-Way Anova R um  for Each of Row e 's Four Basic 
Styles Using the P reo ic t 'on  E rror f ee d b ac k  Model

PREDICTION
ERROR ANOVA ANALYTIC BEHAVIORAL c o n c e p t u a l DIRECTIVE TOTAL*
CRITERIA* MODEL* "?r o s u (RDS=2)

oft (RDSsc; '.N = 57

•1. PERR X .584 (.538 **«) .350 .741 .232
PRED .161 .134 .165 .114 .150

2. AYPR6 X .928 .193 .733 .251
PRED .120 .095 .129 .083 .116

3. APPR6 X .914 .864 .598 .785 --
PRED .50B .526 .492 .490 .506

4. AEQPR6 X .872 .629 .947 .657 --
PRED .244 .236 .251 .233 .244

5. AC PR 6 X .958 .052 .282 .323 --
PRED .160 .104 .176 .127 .151

•  Using C lass G rade Point and S tarting  Time as co -v a rla te s .
** One-w ay ANOVA to dem onstrate  P red ic tion  trea tm e n t e ffe c t

(when a tyle is ignored).
*** O ne-way ANOVA using style  only.

♦Variable D efinition

PERR A verage P red ic tion  Error over la s t six periods
AYPR6 A verage R e la tive  Im pact of P red ic tion  E rrors on Income
APPR6 A verage R e la tive  Impact of P red ic tion  En-ors on P rice
AEQPR6 A verage R e la tive  Impact of P red ic tion  E rror on Unit C ost
ACDR6 Average R e la tive  Impact of D ecision E rrors on V ariable C ost
ACPR6 A verage R e la tive  Impact of P red ic tion  E rrors on V ariable C ost
INC A verage Income over la st 6 periods
DERR A verage D ecision E rror over la st 6 periods
AOR6 A verage R e la tive  Impact of Decision E rror A ct. vs. O p t. Income
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Table 5-12 

A ttr ib u te s  of D irec tive  S tyle (15 cases)

INC DERR PTS RD RA RC RB

1. 150.0 25.0 169.0 85.0 98.0 66.0 50.0
2. 65.0 110.7 157.0 81.0 83.0 79.0 57.0
3. 159.0 41.6 116.0 78.0 92.0 72.0 58.0
4. 173.0 8.5 184.0 88.0 91.0 58.0 63.0
5. 172.0 17.0 167.0 86.0 65.0 89.0 60.0
6. 111.0 30.9 118.0 93.0 69.0 65.0 58.0
7. 154.0 15.7 135.0 94.0 69.0 71.0 66.0
8. 127.0 58.6 128.0 90.0 90.0 67.0 44.0
9. 73.0 33.7 111.0 87.0 88.0 65.0 69.0

10. 132.0 50.2 186.0 97.0 86.0 74.0 42.0
11. 124.0 48.3 175.0 91.0 73.0 71.0 59.0
12. 147.0 41.2 129.0 84.0 80.0 74.0 50.0
13. 136.0 48.6 173.0 81.0 79.0 80.0 60.0

A ttr ib u te s  o f D ire c tiv e  S ty le A ttr ib u te s  of N=57 Sample

M ean S td.D ev. Var. M ean Std.Dev
132.54 33.6 INC 127.2 48.6

40.7 25.9 DERR 49.9 48.1
16.5 18.8 PERR 13.3 12.4

138.8 33.2 ST 137.8 31.9
79.9 19.0 TT 73.7 18.8

149.8 27.6 PTS 152.4 31.0
0.81 0.50 AY DR 6 0.99 0.93
1.15 1.11 AYPR6 0.95 0.79
0.81 0.28 APDR6 1.01 0.68
1.02 0.81 A PPR 6 0.99 0.54
0.90 0.47 AEQDR6 0.99 0.70
1.03 0.67 AEQ PR6 0.98 0.50
0.94 0.82 AC DR 6 1.01 0.93
1.17 0.98 A C PR6 0.94 0.98
0.88 0.48 AOR6 0.99 0.86

87.3 5.6 RD 72.8 11.2
81.8 10.3 RA 89.7 13.4
72.4 10.0 RC 76.4 13.8
56.6 8.0 RB 60.6 12.0
13.4 3.1 IE 12.9 4.4
57.5 8.6 GIAL 55.6 9.1
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s ty le s ,  as show n below?

D ecision  E rro r  F e e d b a c k  T re a tm e n t 
No F e e d b a c k  F eed b a ck

D ecision  S ty le  T re a tm e n t _______________________ ____________

S e le c te d  D ecision No F eed b a ck F eed b a ck
S ty le S e lec te d S e lec te d

S ty le S ty le

R e s t o f S u b jec ts No F eed b a ck F eed b a ck
in T o ta l Sam ple R e s t of R e s t of

Sample Sample

The f in a l th ru s t  o f C h a p te r  5 w as to  use th e  s im plified  m odel to  

t e s t  ea ch  of R o w e 's  fo u r b asic  dec ision  s ty le s . Using th is  m odel, th e  

r e s u lts  w e re  tru ly  s ig n if ic a n t, w h e rea s  up to  th is  po in t I had sp en t a 

num ber of m onths in f ru it le s s  an a ly sis . W ith th is  sim p lific a tio n  o f th e  

t r e a tm e n t  m odel to  a  2X2 m odel, th e  av a ila b le  d eg rees  o f freedom  

in c re a se d  to  an a v e ra g e  of 14 p e r  c e ll,  and th e  t re a tm e n t e f fe c ts  

b ec am e s ig n if ic a n t. U n fo rtu n a te ly , th e  d ire c tiv e  s ty le  s t il l  show ed no 

t r e a tm e n t  e f f e c t  ( th a t  is ,it was no t s ig n if ic a n tly  d i f fe re n t  from  th e  re s t  

o f  th e  su b je c ts ) w h e rea s  th e  a n a ly tic  and c o n c e p tu a l s ty le s  w ere 

s ig n if ic a n tly  d i f fe re n t  from  th e  re s t  of th e  sam ple . In C h a p te r  6 we will 

u se  th e  re su lts  dev e lo p ed  in C h a p te r  5 to  t e s t  th e  h y p o th eses  o u tlin e d  in 

C h a p te r  3.
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CHAPTER 6 

Main F indings and T esting  of H yptheses

Summary o f F indings in C h a p te r  5

As we n o ted  in C h a p te r  5, R y an 's  ex perim en t can be view ed in 

term s of the fe ed b ac k  re p o rts  p re se n te d  to th e  fou r groups of su b jec ts . 

(Sam ples of th ese  four re p o rts  a re  included in Appendix G - The 

E xperim ent by W. R yan.) In this c o n te x t, th e  four main tre a tm e n ts  of 

R y an 's  ex perim en t can be sum m arized in term s of R y an 's  fo u r individual 

feedback  re p o rts , as follows?

F eed b a ck  
R egard ing  
P re d ic tio n  E rro rs

No

Yes

F eed b a ck  R eg ard in g  D ecision E rro rs  

No Yes

R ep o rt C o n te n t:

1. A c tua l re su lts  
of dec isions.

R e p o rt C o n te n t:

1. A c tua l re su lts
of decisions,and

2. Im pact of decision
e r ro rs .

R ep o rt C o n te n t:

1. A c tua l re su lts
of dec isions,and

2. Im pact of
p re d ic tio n  e r ro rs .

R e p o rt C o n te n t:

1. A c tua l re su lts
of decisions,and

2. Im pact of decision
erro rs ,a n d

3. Im pact of p re d ic tio n
e rro rs .

R e p ro d u c e d  w ith p e rm iss io n  of th e  co p y rig h t ow ner. F u rth e r  re p ro d u c tio n  p ro h ib ited  w ithou t p erm iss io n .



www.manaraa.com

101

Since the p re d ic tio n  e r ro r  feedback  tre a tm e n t e f fe c ts  w ere not 

s ig n if ican t when we e lim in ated  the nine o u tlie rs  from th e  original sam ple 

of 66 su b jec ts , we s im plified  R y a n 's  feed b ack  m atrix  as follows?

F eed b a ck  R e p o rt T re a tm en t

Simple F eed b a ck  R ep o rts

1. R ep o rt of a c tu a l  re su lts  

only; or

2. Above re p o rt  plus feed b ack  

on im pact of p re d ic tio n  

e r ro rs .

C om plex F eed b a ck  R ep o rts

1. R ep o rt of a c tu a l re su lts

plus fe ed b ac k  on im pact 

of dec ision  e rro rs ; or

2. Above re p o rt plus feedback  

on im pact of p red ic tio n  

e r ro rs .

From  an exam ina tion  of th e se  fou r feedback  re p o rts  (samples of th ese  

fo u r re p o rts  are shown in Appendix G) it seem s reasonab le  th a t  the 

su b jec ts  found th e  p re d ic tio n  p rocess e a s ie r th an  th e  decision p rocess, 

an d /o r they found th e  th e  decision  e rro r fe ed b ac k  more usefu l in 

im proving th e ir  p e rfo rm an c e  than  th e  feed b ack  on p re d ic tio n  e r ro rs . The 

six -period  av e rag e  p re d ic tio n  e r ro rs  for the a n a ly tic , d ire c tiv e  and 

co n cep tu al s ty le s  are  shown below*
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No P re d ic tio n  E rro r P re d ic tio n  E rror
F eed b a ck   F eed b a ck  T o ta l Sample

D ecision
S ty le

A naly tic

R e s t of 
Sample

D irec tiv e  5 16.4  ̂ 8 10.2 '} 13 16.4")
> 2.9 > 0.9 I 4.0

R e s t 23 13.5 J 21 11.1 J 44 12.4 J
Sample

C o n cep tu a l 8 17.7 )  7 7.7 ] 15 14.51
f  2.7 > 3.1 > 1 .7

R es t of 20 15.0 )  22 10.8 J 42 12.8 J
Sample

T o tal 28 15.8 29 10.9 57 13.3
Sample
D ifferen ce

While th e re  g enera lly  was an im provem ent in p re d ic tio n  perfo rm ance 

( i.e ., a re d u c tio n  in the six -p erio d  a v e rag e  p re d ic tio n  e r ro r)  when the 

su b jec ts  re ce iv e d  fe ed b ac k  regard ing  the im pact of p re d ic tio n  e r ro rs , 

th e re  was no s ig n if ican t d iffe re n c e  in p re d ic tio n  p erfo rm ance a tt ib u ta b le  

to a p a r tic u la r  decision  s ty le . In rev iew ing  the re su lts  of a tw o-w ay 

ANOVA of p re d ic tio n  e r ro r  feedback  vs. decision  s ty le , we found no 

s ig n if ican t F lev e ls , as can  be shown below?

P re d . D iffe r-  P re d . D iffe r- P red . D iffer-
No. E rro r  en c e  No. E rro r en ce  No. E rro r ence

6 10.1 ) 6 12.1 ) 12 11.1')
> 7.2 > 1 .6  > 2 .4

22 17.3 J  23 10.5 J 45 13.5 J
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S ig n ific an ce  o f T re a tm e n t E f f e c ts  (F -L e v els) 
fo r  Two-W ay ANOVA using S ty le  vs. P re d ic tio n  E rro r  m odel.

A n a ly tic  S ty le 
V ariab le*  S ty le  PRED

C o n c e p tu a l S ty le  
S ty le  PRED

D ire c tiv e  S ty le  
S ty le  PRED

T o tal
PRED

PE R R .584 .161 .741 .165 .232 .114 .150

A Y PR6 .928 .120 .733 .129 .251 .088 .116

A EQ PR6 .872 .244 .947 .251 .657 .233 .244

♦V ariab le D efin itio n
P E R R  A verage  p re d ic tio n  e r ro r  (6  perio d  a v e rag e ).
A Y PR 6 P re d . e r ro r  im p ac t on p r ic e  (6 p erio d  a v e rag e ).
A EQ PR 6 P re d . e r ro r  im p ac t on un it c o s t (6 p eriod  av e rag e ).
PRED P re d ic tio n  e r ro r  t r e a tm e n t  e f f e c t .
STYLE S ty le t re a tm e n t  e f f e c t .

The only s ty le  th a t  shows some p o te n tia l  s ig n if ic a n c e  ( i.e ., 0.088) is the 

d ire c tiv e  s ty le , and  th a t  is p rim arily  b e c a u se  th e  av e ra g e  p re d ic tio n  

e r ro r  fo r  d ire c tiv e s  was so poor fo r  th e  c o n tro l  group w here  th e  su b jec ts  

had no fe ed b ac k  on th e  im p act o f p re d ic tio n  e r ro rs .  The fiv e  d ire c tiv e  

s ty le  su b jec ts  in th is  tre a tm e n t  group had s ix -p e r io d  av e ra g e  p re d ic tio n  

e r ro rs  of* $6,455, $33,072, $7,493, $11 ,445 , and  $73,794 fo r an av e rag e  

of $26,400 versus $16,400 fo r all 13 d ire c tiv e s  and $12,400 fo r all o th e r  

s u b je c ts .

S ince th e  p re d ic tio n  e r ro r  tr e a tm e n t  e f fe c ts  w ere  no t very 

s ig n if ic a n t ( i.e ., none w ere below  th e  10% lev e l o f s ig n if ican c e), we w ere 

ab le to  sim plify R y a n 's  m odel down to  ju s t tw o tr e a tm e n t  e f fe c ts ;  1) 

sim ple fe ed b ac k  re p o r ts , and 2) com plex fe e d b a c k  re p o r ts . T hen , using 

th is  s im plified  m odel, we w ere  ab le to  an a ly ze  e a c h  d ec ision  s ty le  in th e  

c o n te x t of th e  fo llow ing  model;
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D ecision E rro r 
F e e d b a c k  T re a tm e n t

Simple
F e e d b a c k
R e p o rts

Com plex
F eed b a ck
R ep o rts

S e lec te d
S ty le

Simple 
R e p o rt  / /I  

S e le c te d  S ty le

C om plex 
R e p o rt //I  

S e le c te d  S tyle

S ty le
T re a tm e n t

R e s t of Simple 
N=58 sam ple R e p o rt  t i l  
o r A no ther R e s t  of 
S ty le Group T re a tm e n t

G roup

C om plex 
R e p o rt t i l  

R e s t of 
T re a tm e n t 

G roup

Note? Simple R e p o rt t i l*  No fe e d b a c k .
Simple R e p o rt  t i l : P re d ic tio n  e r ro r  fe e d b a c k  only .
C om plex R e p o r t  t i b  D ecision e r ro r  fe e d b a c k  only .
Com plex R e p o r t  t i l i  P re d ic tio n  e r ro r  and dec ision  e r ro r

T he re su lts  of our a n a ly sis  using th is  m odel and th e  s ta n d a rd  tw o-w ay 

ANOVA, w ith  s ta r t in g  tim e (ST) and c la ss  g rad e  po in ts  (PTS) as 

c o v a r ia te s , a re  d iscussed  and p re se n te d  in d e ta il  in th e  fo llow ing  sec tio n  

e n t i t le d  M ain F ind ings.

H ypo theses to  be T este d

From  our rev iew  of th e  l i te r a tu r e ,  a l is t  o f g ivens or p rio rs  w ere 

sum m arized  in C h a p te r  3. T h a t lis t  is p a ra p h ra se d  h e re :
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1. A naly tic  su b jec ts  are  ex p e c ted  (hypo thesized ) to handle 

more com plex feed b ack  than less com plex d ire c tiv e

sub jec ts especia lly  under info rm ation  overload  conditions 

(complex re p o rts ).

2. Under cond itions of low env ironm en ta l load (simple 

re p o rts ) the d ire c tiv e  s ty le  is ex p e c ted  to be

sign if ican tly  fa s te r  than  some of th e  more complex

s ty le s .

3. A naly tic  su b jec ts  are  e x p e c te d  to re q u ire  more decision 

tim e in c o n tra s t to  d ire c tiv e s .

4. Infom ation seeking  dec lines from  very high levels under 

low environm en ta l load (sim ple re p o rts )  to very low levels 

under high load (com plex re p o rts ). Thus, the decision

tim es taken  by a n a ly tic s  are  e x p e c te d  to be longer than 

th a t  tak en  by d ire c tiv e s .

5. D irec tives in itia lly  are  high in fo rm ation  users, bu t rapidly 

s e tt le  into low in fo rm ation  u sers, w hereas an a ly tic s  are  

ex p e c ted  to show a s tead y  gradual sh ift tow ard  less 

in form ation  (as opposed to th e  ab ru p t sh ift of decisives).

6. Under overload  cond itions (complex re p o rts )  d ire c tiv e s  

a re  ex p e c ted  to lose th e ir  norm al sp ee d , and they  move 

slowly w ith l i t t le  d a ta .

7. The norm ally fa s t  d ire c tiv e s  are  m ore easily  overloaded  

(by com plex re p o rts )  than  are  an a ly tic s; and , when 

o verloaded , d ire c tiv e s  a re  e x p e c te d  to  becom e d e lib e ra te  

(slow) and low d a ta  using.

8. A naly tics in very s tru c tu re d  task s  (com plex re p o rts ) a re
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e x p e c ted  to becom e high d a ta  u se rs , and will p rocess 

d a ta  a t very high speeds com paired  w ith d ire c tiv e s . In 

le s s -s tru c tu re d  environm ents (simple re p o rts )  d iffe re n c e s  

in speed are  less n o ticea b le .

9. A na ly tics are  ex p e c ted  to p re fe r  and e f fe c tiv e ly  use

m odera tely  com plex fe ed b ac k .

10. H igh-analy tic  d ire c tiv e s  are  e x p e c te d  to not becom e 

overloaded  (d e lib e ra te  or slow) as quickly as lo w -an aly tic  

d irec tiv e s .

11. H igh-analy tic  a n a ly tic s  are e x p e c te d  to con tinue  to 

p re fe r  com plex feed b ack  even under overlo ad  cond itions .

12. H igh-analy tic  d ire c tiv e s  also are  e x p e c te d  to  con tinue  to 

p re fe r  m odera tely  com plex fe ed b ac k  even under overload  

cond itions.

While some of the above priors ap p e ar to  be c o n tra d ic to ry  (e.g ., 

"decision tim es for an a ly tic s  should be g re a te r  than  d ire c tiv e s  with 

com plex re p o rts"  versus "decision tim es for d ire c tiv e s  should in c re ase  as 

d ire c tiv e s  becom e overloaded  and m ore d e lib e ra te  w ith complex 

re p o rts"), we p roceeded  to s ta te  th e  follow ing hypotheses*

Hoi* With com plex re p o rts , h ig h -an a ly tic  d ire c tiv e s  are  not 

e x p e c ted  to perform  b e t te r  than  lo w -a n a ly tic

d ire c tiv e s .

Ho2r With com plex re p o rts , an a ly tic s  a re  not e x p e c te d  to 

perform  b e t te r  than h ig h -an a ly tic  or lo w -a n aly tic  

d ire c tiv e s .
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Ho3? W ith com plex re p o r ts , lo w -a n a ly tic  d ire c tiv e s  a re  not 

e x p e c te d  to  ta k e  longer th an  o th e r  s ty le s  to  m ake th e ir  

dec isions .

P rio r  to th e  e x p e rim e n t, we e x p e c te d  d ire c tiv e s  to be slow er 

dec ision  m akers ex p e cia lly  w ith  com plex re p o r ts ,  bu t we also e x p e c te d  

h ig h -a n a ly tic  d ire c tiv e s  to  p e rfo rm  b e t te r  th an  lo w -a n a ly tic  d ire c tiv e s , 

and possibly even  as w ell as a n a ly tic s . We also  obviously ex p e c te d  

a n a ly tic s  to  perfo rm  b e t te r  th an  d ire c tiv e s , b u t w ha t we did no t ex p e c t 

was th e  o u ts ta n d in g  p e rfo rm an c e  of R o w e 's  c o n c e p tu a l  s ty le  r e la t iv e  to 

th e  a n a ly tic  s ty le . In th e  n e x t s e c tio n  we will exam ine our main find ings 

r e la t iv e  to  th ese  h y p o th eses .

M ain F ind ings

As n o ted  above , th e  p rim ary  th es is  o f th is re se a rc h  is th a t  the 

d ire c tiv e  and a n a ly tic  s ty le s  (m easu red  by R o w e 's  D ecision S ty le 

Inv e n to ry ) will p e rfo rm  in s ig n if ican tly  d if fe re n t  w ays from  th e  g en e ra l 

p o p u la tio n . In p a r tic u la r , it  was argued  th a t  th e  a n a ly tic  s ty le  would 

p erfo rm  b e t te r  th an  th e  g en e ra l p o p u la tio n , an d  th a t  th e  d ire c tiv e  s ty le  

would no t perfo rm  as well as th e  a n a ly tic  s ty le .  F u r th e r ,  it  was arg u ed  

th a t  th e  dec ision  tim es fo r  th e  d ire c tiv e  s ty le  would be g r e a te r  th an  th e  

d ec ision  tim es fo r th e  a n a ly tic  s ty le . T hese w e re , in f a c t ,  th e  g en e ra l 

find ings. In a  sum m ary, th e  observ ed  lev e ls  o f p e r fo rm a n c e  fo r th e  th ir ty  

su b jec ts  which re c e iv e d  th e  (com plex) fe ed b ac k  re p o r ts  w e re  as fo llow s:
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C om parison of L evels of P e rfo rm an ce  of S ub jects R ece iv ing  
Complex R e p o rts

S td. D ec. S td. T otal S td.
S ty le
A na ly tic

No.
5

Income Dev. 
142.4 28.2

E rro r
38.4

Dev.
22.5

Time
64.4

Dev.
24.9

D irec tive 9 126.2 36.1 49.0 27.1 84.8 15.7

B ehavioral 6 135.7 28.8 43.4 23.6 67.1 22.2

C o n cep tu a l 10 144.7 24.2 28.9 26.9 70.1 19.0

T otal
P opu la tion 30 137.0 29.2 39.4 25.8 73.0 20.4

(N ote: Units of Income and Decision E rro r are  thousands of do llars .
Units of T otal Time: One hour = 100.)

The perfo rm an ce of th e  co n cep tu al and behav io ra l s ty le s  w ere also 

included in the above summary to  provide some com parison. I t should be 

noted  th a t  the co n cep tu al s ty le  also perfo rm ed  w ell, and th is was no t a 

to ta lly  ex p e c ted  re su lt . A c tua lly  the c o n c ep tu a l s ty le  perfo rm ed  b e t te r  

th an  th e  an a ly tic  s ty le  w ith sligh tly  longer av e rag e  decision tim es (but 

still less tim e than  fo r th e  general popu la tion ). The behav io ra l sty le  

perfo rm ed  generally  a t about the sam e "av e rag e "  level as th e  genera l 

popu la tion . The d irec tiv e s  perform ed the p oorest and took s ig n if ican tly  

longer to  m ake th e ir  decisions.

The d iffe re n c e  b e tw e en  each  s ty le  can be h igh ligh ted  by 

c o n tra s tin g  each  sty le  w ith  the " re s t"  of th e  population  as opposed to 

the to ta l  popu lation  (N=30) which re ce iv e d  the com plex feed b ack  re p o rts , 

as shown in Table 6-1.
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Table 6-1

C om parison of E ach  S ty le With "R e s t11 of th e  P o p u la tio n  

R ece iv ing  th e  Complex F eed b a ck  R e p o rts

Witkin
R e la tiv e  Dec. P re d . T o tal G rade EFT

No Income Income E rro r E rro r Time P ts . Score

A na ly tic 5 142.4 0.77 38.4 7.0 64.4 52.6 20.0

R e s t of Pop. 25 135.9 0.79 39.6 17.2 74.7 150.6 20.2

D ire c tiv e 9 126.2 0.98 49.0 18.0 84.8 151.0 18.6

R es t of Pop. 21 141.6 0.71 35.3 14.4 67.9 151.0 21.0

C o n cep tu a l 10 144.7 0.59 28.9 18.6 70.1 147.0 20.8

R es t of Pop . 20 133.1 0.84 44.7 14.0 74.5 153.0 19.9

T otal

P opu la tion 30 137.0 0.79 39.4 15.5 73.0 151.0 20.9

Two-W ay ANOVA Using S im plified 2X2 Model

T hese perfo rm ance d iffe ren c es  sum m arized in T able 6-1 w ere 

ana lyzed  using th e  decision s ty le  versus decision  e r ro r  tre a tm e n t (2X2) 

model developed  in C h a p te r  5. T able 6-2 shows th is 2X2 b re ak o u t (model) 

fo r the d ire c tiv e  s ty le . Using th is m odel, ea ch  of R o w e 's  s ty le s  was 

ana lyzed  using the s tan d ard  tw o-w ay ANOVA w ith s ta r t in g  tim e and
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c la ss  g rade points as c o v a ria te s . Table 6-3 sum m arizes th e  re su lts  of 

th ese  ANOVA runs.

T able 6-2

D ecision S ty le Versus D ecision E rro r F eed b a ck  M odel

D ecision E rro r 
F eed b a ck  R e p o rts

D ecision S ty le Simple R e p o rts  C om plex R e p o rts

S e lec te d  Style: 
D ire c tiv es

N= 4 
INC= 146.8 
DERR= 22.1 
TT = 69.0

N= 9 
INC= 126.2 
DERR= 49.0 
TT = 84.8

All O th e r N= 23 N= 21
S ubjects INC= 111.0 INC= 141.6

DERR= 68.3 DERR= 35.3
TT = 75.5 TT = 67.9

T otal by Decision 27 S ub jects 30 S ub jects
E rro r F eedback INC= 116.3 INC= 137.0
T re a tm en t Groups DERR= 61.5 DERR= 39.4

TT = 74.5 TT = 73.0

V ariables? N = No. o f su b jec ts .
INC = 6 -period  av e rag e  incom e.(U nits: $1,000) 
DERR = 6-period  av e rag e  decision  e r ro r .

(Units? $1,000)
TT = T otal decision  tim e.(U nits: Hour = 100)
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T able 6-3

L evels of S ign ificance  (F-V alues) from  Two-W ay ANOVA 
Using D a ta P re se n te d  in T able 6-1

D ecision  D ecision S ty les
E rro r
C r i te r ia

T r e a t 
m ent A naly tic B ehav io ral C o n cep tu a l D ire c tiv e

Income S tyle .007 .523 .139 .827

(INC) Dec .F eed . .061 .045 .089 .061

Decision Style .004 .736 .104 .592

E rro r Dec .F eed . .036 .031 .055 .039

(DEC)

R e la tiv e  

Income 

(AY DR 6)

Style

Dec .F eed .

.003

.036

.711

.031

.101

.056

.579

.040

A c t. to S tyle .003 .409 .141 .798

O pt .Inc. Dec .F eed . .055 .037 .082 .059

(AOR6)

T otal S tyle .214 .453 .863 .130

Time Dec .F eed . .582 .963 .679 .466

(TT)
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In Table 6-3 we see th a t  an a ly tic s  perfo rm ed  sign ifican tly  

d if fe re n t from the re s t of the su b jec ts . The perfo rm ance of the 

c o n c ep tu a l s ty le  was only s ligh tly  s ig n if ican t com pared  to  o th e r  su b jec ts . 

The d ire c tiv e  s ty le , on th e  o th e r hand, c le a rly  showed no s ty le  e f fe c t ,  

( th a t  is, the d ire c tiv e s  did not perform  s ig n if ican tly  d iffe re n t from the 

o th e r  su b jec ts) e x c ep t fo r the f a c t  th a t  d irec tiv e s  took s ign ifican tly  

longer to  make th e ir  decisions w ith the com plex re p o rts  (average to ta l  

tim e was 84.8 fo r the d ire c tiv e  s ty le  vs. 64.4 fo r the an a ly tic  sty le ).

The underlying reasons for the s ig n if ican t s ty le  e f fe c t  for 

a n a ly tic s  versus only a sligh tly  s ig n if ican t s ty le  e f fe c t  fo r co n c ep tu als  

can be seen by analyzing  the com parisons p re sen ted  in Table 6-4. The 

c o n c ep tu a l s ty le  did equally  well (and sig n if ican tly  b e t te r  than  av erag e) 

w ith  th e  simple re p o rt as w ith  the com plex re p o rt (i.e ., w ithou t decision  

e r ro r  fe ed b ac k  as w ith fe ed b ack ). In c o n tra s t , th e  an a ly tic s  showed g re a t 

t re a tm e n t e f fe c t  in creasin g  from an incom e of 74.4 w ith the simple 

re p o rt up to  an incom e of 142.4 w ith th e  com plex re p o rt . In c o n tra s t , 

the d ire c tiv e  s ty le  ac tu a lly  did p o o re r w ith the com plex re p o rt .

F ie ld -In d e p en d en t (H igh-A naly tic) S ub jects

T hese d iffe re n c e s  can  be fu r th e r  h igh lighted  by sp littin g  each  

d ecision  s ty le  group into the h ig h -an a ly tic  (f ie ld -in d ep en d en t) versus 

lo w -a n a ly tic  (f ie ld -d ep e n d en t) groups. F o rty  persons in the 57 -sub jec t 

sam ple (R ow e 's  decision  s ty le s) took the W itkin Em bedded F igures te s t .  

The mean sco re was 18.8 (S=5.5), and all su b jec ts  w ith sco res  g re a te r  

than  18 w ere considered  to  be f ie ld -in d e p en d en t (h ig h -an aly tic) su b jec ts .
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C om parison of D ire c tiv e , A na ly tic , and C o n cep tu a l 
S ty les B ased  on 2X2 D ecision S ty le M odel

D ire c tiv es  A na ly tics C o n cep tu a ls
Simple Com plex Simple Com plex Simple Complex

Incom e(l) 146.8 126.2 74.4(2) 142.4 142.2 144.7

D ec.E rro r 22.1 49.0 98.4 38.4 39.1 28.9

R el.In c . 0.43 0.98 1.96 0.77 0.76 0.59

T ot.T im e 69.5 84.8 68.1 64.4 78.8 70.1

te s t  of Population?

Income 111.0 141.6 131.0 135.9 110.5 133.1

D ec.E rro r 68.3 35.3 48.5 39.5 66.5 44.7

R el.In c . 1.35 0.71 0.95 0.79 1.32 0.89

Tot.T im e 75.5 67.9 76.7 74.7 73.5 74.5

Notes? 1. Units of Income (INC) and D ecision E rro r (DEC) = $1,000.
' U nits of R e la tiv e  Income (AVDR6) = P e rc e n t/1 0 0 .

U nits of T otal Time (TT) = Hours x 100.

2. This group of an a ly tic s  includes an o u tlie r  whose incom e 
was -$102,000. When this su b jec t is o m itte d , th e  average  
incom e becom es $103,000.
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This b re ak o u t for the a n a ly tic , d ire c tiv e , and co n c ep tu al sty les  is 

p re sen ted  in Table 6-5. The back-up  d a ta  fo r Table 6-5 is shown in Table 

6-6 w hich also includes those su b jec ts  who re ce iv e d  the "simple" 

feed b ack  re p o rts  along w ith  those who re ce iv e d  the "com plex re p o rts . 

Table 6-7 ana lyzes the re p re se n ta tiv e n e ss  of th e  red u ced  sam ple of 40 

su b jec ts  who took the W itkin Em bedded F ig u res  te s t .  None of the 

d iffe re n c e s  in Table 6-7 w ere s ig n if ican t th e re b y  enabling  us to  proceed  

w ith some confidence  in the ana lysis of the fin e r breakdow ns of each  

decision s ty le  into the h ig h -an a ly tic  versus lo w -a n a ly tic  groups p re sen ted  

in Table 6-8.

Table 6-8
Summary C h a ra c te r is t ic s  o f H igh-A naly tic  and L ow -A naly tic  

D ire c tiv es  Who R ece iv ed  Simple R e p o rts  versus Com plex R ep o rts

SIMPLE REPO RTS 

H igh-A naly tic  D ire c tiv es  

(None)

L ow -A naly tic  D ire c tiv es
ID INC DERR AYDR6 AOR6 TT
X 144.3 24.3 0.47 0.67 77
s 30.9 7.0 0.13 0.51 21.2

COM PLEX REPO RTS

H igh-A naly tic  D ire c tiv es
ID INC DERR AYDR6 AOR6 TT
X 125.8 41.2 0.83 0.95 72'; 5
S 38.1 6.0 0.18 0.42 16.4

Low A na ly tic  D ire c tiv es
ID INC DERR AYDR6 A OR6 TT
X 121.7 59.3 1.13 1.08 96.3
S 54.2 51.1 0.96 0.83 1.2
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P erfo rm an ce of G roups R ece iv in g  C om plex R e p o rts  Broken Down by
D ecision S tyle and by W itkin H igh-A naly tic  vs. L ow -A naly tic S ty le

D ecision
Style V ariable*

High-
A na ly tic

L ow -
A naly tic

Did Not 
T ake EFT

T otal
G roup

A naly tic No. 4 0 1 5

Income 151.5 106.0 142.4

Tot.T im e 70.5 — 40.0 64.4

D irec tive No. 4 3 2 9

Income 125.8 121.7 134.0 126.2

T ot.T im e 72.5 96.3 92.2 84.8

C o n cep tu a l No. 5 1 4 10

Income 153.4 137.3 144.7

Tot.T im e 79.2 40.0 66.3 70.1
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Raw Data Jar Hloh.Analytlc V«r*i« Low-Analytlc Sublacta CatayrUtd

SIMPLE REPORTS 

p ^ M g L  AOR*
td* m n r  ter n r
217 11) M.3 UP 1.1)
111 JL. 1414J IK  HSTT TTB t Ki  r n  t u Sr- &7

12.2 2.3

COMPLEX REPORTS

Htah. Analytic Analytic*
15 INC PEftft AYDR* APR* TT

to T7i tot ins cnn «r
227 120 0 .2  L32 1.1) 77
3*3 1 »  2L5 0*0 040 *7
t t  u i 3  Try ray o w  705
S 22.) 2).2 a*0 0*0 2*.!

' BgftH- XVOWS AOjj*
s rr^  ra? r a r

  7) )).7 05*
33* 12* *03 LOO 1.07
1£ 142 *14 M itt TJ5.I sir? rar ray
S 31.1 00 OJS 0*2

High.*

%2 T T  lTTS-
AYDR*
- r n -

*
S

31.0 m
*3.* (1.0

rn
L2*

0)0
r s
L02

[ft AVOW* APR*

318 ^102 2**j# 002 MS
^  n r  TO7 TM5 TW
S 104.1 1*4.) 2.79 2.1)

Low.Analvtle Directive*
ffi  BEHB AVOW* APR*tzi to jnr tcjb mr
20) 172 17.0 O )) 02*
21* 111 309 05* L g
TT TJO T O  KIT B37

Ol) 0)1 21.2

t e r 1' 11"

Style
TnBytie
Directive
Conceptual

SIMPLE REPORTS

7 * £ .  3 S 1

y - i T ^ S S 1
TO TDT TT"
13) U ) L* 005
130 15* 29.2 0*2 0*0
23* 1)2 X.« 0*1 03*
357 17? 1L3 02) 0137T TO.* M3 T35 UC5T
S 3L2 12.* 02* 0)7

—  - "  73
(3 
02
3 .2

Low**
GfS»)

.̂Analytic AnolyUc*

Low-Analytic Directive* 
ID INC'TO is

Low.J^aly^c Concap

•JT-

Lo^A^lc 
I3i Dl

ET 0 “ TT
*T>

WTT“ir~
L12nr lb i
09* OS) L2 *.7

Aydr*
r a * ~

AOR*
£55 T 6 -tF

COMPLEX REPORTS 

AYOR*ray jr.*
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R e p re se n ta tiv e n e ss  of S u b jec ts  Who Took W itkin 
Em bedded F ig u res  T est (EFT)

R ece iv ed  Com plex R ep o rts

A n a ly tics  D ire c tiv es  C o n cep tu a ls

Took
EFT

in N=58 
Sample

Took
EFT

in N=58 
Sam ple

Took
EFT

in N=58 
Sample

No. 4 5 7 9 6 10

Income 151.5 142.4 124.0 126.2 149.7 144.7

Dec .E rro r 33.9 38.4 49.0 49.0 15.8 28.9

Tot.T im e 70.5 64.4 82.7 84.8 72.7 70.1

R ece iv ed  Simple and Com plex R ep o rts

A n a ly tics  D ire c tiv es  C o n cep tu a ls

Took
EFT

in N=58 
Sam ple

Took
EFT

in N=58 
Sample

Took
EFT

in N=58 
Sample

No. 9 12 10 13 8 15

Income 91.0 102.8 130.1 132.5 139.3 143.9

Dec .E rro r 85.4 73.4 31.6 40.8 28.9 32.3

Tot.T im e 71.6 66.6 81.0 79.9 71.8 73.0
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T esting  of th e  H ypotheses D eveloped in C h a p te r  T hree

The th re e  null h ypo theses developed  in C h a p te r  T hree are  re s ta te d

here;

H o i; Under cond itions of a highly s tru c tu re d  e x e rc ise  (complex

re p o rts), the d ire c tiv e s  w ith the h ig h -an a ly tic  (f ie ld - 

independen t) s ty le  will no t handle com plex d a ta  b e t te r  (and 

th ere b y  will no t perfo rm  b e t te r  o r any d if fe re n tly ) than  the 

d ire c tiv e s  w ith a lo w -a n a ly tic  s ty le .

Ho2* Under cond itions of a highly s tru c tu re d  ex e rc ise  (complex

re p o rts), an a ly tic s  will no t handle com plex d a ta  b e t te r  (and 

th ere b y  will no t perfo rm  b e t t e r ) th an  d ire c tiv e s  w ith a 

h ig h -an a ly tic  or a lo w -a n a ly tic  s ty le .

Ho3: Under cond itions of a s tru c tu re d  e x e rc ise  (complex rep o rts), 

d ire c tiv e s  w ith a lo w -a n a ly tic  sty le  will no t ta k e  longer than  

all o th e r  s ty le s  to  finish th e  e x e rc ise .

F ir s t  Null H ypothesis on th e  D ire c tiv e  D ecision S ty le

The firs t  null hypo thesis was p re d ic a te d  on th e  p rio rs  developed  in 

C h a p te r  3 and re s ta te d  above to  the e f fe c t  th a t  h ig h -an a ly tic  d ire c tiv e s  

would perform  b e t te r  than  lo w -a n a ly tic  d ire c tiv e s . As we have a lready  

dem o n stra te d  above, the d ire c tiv e  s ty le  is no t an ex c ep tio n ally  well 

perform ing  group. In Table 6-1 and 6-3 we show ed th a t  the p erfo rm ance 

of th e  d ire c tiv e  s ty le  group of 13 su b jec ts  was sligh tly  less th an  the re s t
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of the group, bu t not s ig n if ican tly  d iffe re n t from the re s t of th e  57

su b jec ts . If anyth ing  th e  d ire c tiv e s  ap p ear to  be poorer p erfo rm ers; 

how ever, to  gain a d ee p er insight in to  the p e rfo rm ance of d irec tiv e s  le t 

us look a t the p erfo rm ance of the h ig h -an a ly tic  d ire c tiv e s  versus the

lo w -a n a ly tic  d ire c tiv e  groups, p re se n te d  in Table 6-8.

C le a r ly , the re su ltin g  sam ple s izes are  very small; and th is 

obviously m akes any te s tin g  of s ig n if ican c e  very d iff ic u lt. Using the

t - t e s t  fo r small sam ples, we ob tain  the re su lts  p re sen ted  in Table 6-9

from  applying the t - t e s t  to  the com parison of the h ig h -an a ly tic  

d ire c tiv e s  w ith  th e  tw o lo w -a n a ly tic  d ire c tiv e  groups.

Table 6-9

R esu lts  of T -T e sts  of D ecision P erfo rm an ce  C r i te r ia  fo r 
H igh-A naly tic  D ire c tiv es  w ith  C om plex R e p o rts  Versus 

L ow -A naly tic  D ire c tiv es  w ith  Com plex R e p o rts ;

H igh-A nal. L ow -A nal. 2-Tail Null
D irec tiv es D ire c tiv es T-V alue P rob . H ypoth.

Income 125.8 121.7 0.12 0.910 A ccep t
D ec. E rro r 41.2 59.3 -0.72 0.501 A ccep t
R el.Incom e 0.83 1.13 -0.63 0.556 A ccep t
A c t./O p t.In c o m e 0.95 1.08 -0.27 0.796 A ccep t
T o ta l Time 72.5 96.3 -2.46 0.057 R e je c t

R e su lts  of T -T e st of D ecision C r i te r ia  P e rfo rm an ce  fo r H igh-A nalytic
D ire c tiv es  w ith  Complex R e p o rts  Versus L ow -A naly tic  D irec tiv es  w itt

Simple R ep o rts

H igh-A nal. L ow -A nal. 2-Tail Null
D ire c tiv es D ire c tiv es T-V alue P rob . Hypoth.

Income 125.8 144.3 -0.69 0.522 A ccep t
D ec. E rro r 41.2 24.3 3.47 0.018 R e je c t
R el.I ncome 0.83 0.47 2.92 0.033 R e je c t
A c t./O p t.In c o m e 0.95 0.67 0.79 0.464 A ccep t
T o tal Time 72.5 77.0 -0.32 0.762 A ccep t
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T hese re su lts  a re  very in te re s tin g . Using the com plex re p o rts , th e  

h ig h -an a ly tic  d ire c tiv e s  perform ed only sligh tly  b e t te r  than  the 

lo w -a n a ly tic  d ire c tiv e s , bu t obviously not su ff ic ie n tly  b e t te r  to be 

s ig n if ic a n t. As we will se e , how ever, in te s tin g  the th ird  null hypothesis 

on decision  tim es, the h ig h -an a ly tic  d ire c tiv e s  ach ieved  this slightly  

b e t te r  perfo rm an ce in a s ig n if ican tly  sh o rte r  period  of tim e as com pared 

w ith  th e  lo w -a n aly tic  d ire c tiv e s .

A no ther in te re s tin g  (and to ta lly  u n ex p e cted  re su lt)  is the very 

s ig n if ican t d e te r io ra tio n  in the p erfo rm ance of the d irec tiv e s  receiv ing  

th e  com plex re p o rts  as com pared  w ith th e  lo w -a n aly tic  d irec tiv e s  

re ce iiv in g  the simple re p o rts , as shown below*

Simple R ep o rts
L ow -A naly tic
D ire c tiv es

Incom e 144.3

Dec .E rro r 24.3

R el.Incom e 0.47

A c t.to  O p. 0.67

Income

T o ta l Time 77.0

G rade P ts .  151.0

Complex R ep o rts
H igh-A naly tic
D ire c tiv es

125.8

41.2

0.83

0.95

72.5

132.8

All
13

All
57

D ire c tiv es  S ubjects 

132.5 127.2

40.8 

0.81 

0.89

79.9 

149.8

49.9

0.99

0.99

73.7

152.4

The superio r p erfo rm an ce of the lo w -a n aly tic  d ire c tiv e s  m ight be 

exp la ined  in p a r t by th e ir  h igher grade  poin t av e rag e  of 151.0 versus the 

132.8 fo r the h ig h -an a ly tic  d ire c tiv e s , bu t obviously th is does not explain  

th e  to ta l  d iffe re n c e . The 151 grade  po in ts for the low -analy tic
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d ire c tiv e s  was not above the av e rag e  g rade poin ts fo r all 57 su b jec ts , 

y e t th e ir  perfo rm ance was s ig n if ican tly  above av e rag e  p erfo rm an ce. 

A no ther possib le , y e t simple ex p la n atio n  is based on the general 

im pression one has of d ire c tiv e s : th a t  when they  are under s tre s s  (using 

the com plex re p o rts ) they  becom e lo w -d a ta  users and do not perform  

w ell.

In sum m ary, since the d ire c tiv e s  a re  on the av e rag e  poor 

p erfo rm ers , and the h ig h -an a ly tic  d ire c tiv e s  are  equally  poor p erfo rm ers , 

we are not able to r e je c t  the null hypo thesis th a t  h ig h -an a ly tic  

d ire c tiv e s  w ith  com plex re p o rts  perfo rm  any d iffe re n tly  from the 

lo w -a n a ly tic  d ire c tiv e s  w ith  com plex re p o rts . Both of these  

tw o sub-groups perform  equally  poorly when com pared  w ith the re s t of 

th e  su b jec ts  using the com plex re p o rts  (i.e ., 125.8 for h ig h -an a ly tic  

d ire c tiv e s  versus 121.7 for lo w -a n a ly tic  d ire c tiv e s  versus 137.0 fo r all 30 

su b jec ts  using com plex re p o rts ). Gn th e  o th e r  hand, the lo w -an aly tic  

d ire c tiv e s  w ith simple re p o rts  perfo rm ed  s ig n if ican tly  b e t te r  than  the 

h ig h -an a ly tic  group using com plex re p o rts , in so fa r  as decision  e r ro r  and 

the re la t iv e  im pact of decision e r ro r  on incom e are  co n c ern e d . 

(A ccordingly to  Ryan th ese  tw o decision  e r ro r  feedback  c r ite r ia  are  

b e t te r  m easures of perfo rm an ce th an  is incom e i tse lf .)  M oreover, on the 

a v e rag e , th e  fou r d ire c tiv e  su b jec ts  in th is  t re a tm e n t group (using simple 

re p o rts )  o u tperfo rm ed  all o th e r  decision  s ty le s  in any of th e  tre a tm e n t 

groups, and they  did it in a to ta l  decision  tim e of 69.0, th e  low est of 

any of th e  tre a tm e n t groups.
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S econd Null H ypothesis on th e  A na ly tic  D ecision S ty le

The second null hypo theses was p re d ic a te d  on the prem ise th a t  the 

a n a ly tic  decision sty le  w ould outperfo rm  th e  d irec tiv e  decision sty le  

even when it was com pared  w ith the presum ably superio r perfo rm ance of 

h ig h -an a ly tic  d ire c tiv e s . As we showed in C h ap te r 5, the an a ly tic  

decision  sty le  did, in f a c t ,  perform  in a sup erio r (and s ta t is tic a lly  

s ig n if ican t) m anner re la t iv e  to  the re s t  of th e  sub jec ts  in the sam ple. 

The an a ly tic  decision  s ty le  is com pared  below  w ith  th e  o th e r th ree  s ty le s  

in o rd e r to  highlight th is sup erio r perform ance*

D ecision P erfo rm an ce  C r i te r ia  fo r  S ub jects 
Who R ece iv ed  th e  Complex R ep o rt

S ty le No. Income D ec.E rro r R el.Incom e A ct./

A naly tic 5 142.4 38.4 0.77 0.73

D irectiv e 9 126.2 49.0 0.98 0.99

C o n cep tu a l 10 144.7 28.9 0.59 0.70

B ehavioral 6 135.7 43.4 0.85 0.82

T otal 30 137.0 39.4 0.79 0.82

The im portan t question  h ere , how ever, is w he th e r the sm aller group 

of h ig h -an a ly tic  an a ly tic  su b jec ts  perfo rm ed  in a superio r fash ion  as 

com pared  w ith th e  h ig h -an a ly tic  d ire c tiv e s . A com parison of the 

p erfo rm an c e of h ig h -an a ly tic  an a ly tic s  versus the h igh -ana ly tic  and 

lo w -a n a ly tic  d ire c tiv e s  is shown in Table 6-10.

While th e  h ig h -an a ly tic  an a ly tic s  ap p ear to  have perform ed b e t te r
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Table 6-10

R e su lts  of T -T ests  on D ecision P erfo rm an ce  C r i te r ia  fo r H igh-A nalytic 
A na ly tics  Versus th e  H igh-A naly tic  and L ow -A naly tic  D irec tiv es  

R ece iv in g  Complex R e p o rts

M ean /
Std.
Dev. Inc.

Dec.
E rro r

R el.
Inc.

A c t./O p .
Inc.

H igh-A naly tic
A n a ly tics  4 X 151.5 33.9 0.69 0.58
(C om plex R ep o rts) S 22.5 23.2 0.48 0.40

H igh-A naly tic
D ire c tiv es  4 X 125.8 41.2 0.83 0.95

(C om plex R ep o rts ) S 38.1 6.0 0.18 0.42

L ow -A naly tic
D ire c tiv es  3 X 121.7 59.3 1.13 1.08

(Com plex R ep o rts ) S 54.2 51.1 0.96 0.83

-T est R esu lts

D ec.E rro r
P erfo rm an ce
C ri te r ia T -T est fc 5%

Null
Hypoth.

H igh-A naly tic  A na ly tics Income 1.16 1.94 A ccep t
versus Dec .E rr . 0.60 1.94 A ccep t

H igh-A naly tic  D irec tives R el.Inc . 0.55 1.94 A ccep t
A ct/O p .I nc. 1.27 1.94 A ccep t

H igh-A naly tic  A na ly tics Income 1.01 1.94 A ccep t
versus Dec .E rr . 0.90 1.94 A ccep t

L ow -A naly tic  D irec tives R el.Inc . 0.81 1.94 A ccep t
A ct/O p .I nc. 1.07 1.94 A ccep t
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th an  the h ig h -an a ly tic  and lo w -an aly tic  d ire c tiv e s , th e  small sam ple sizes 

of 4 su b jec ts  and 3 su b jec ts  made it highly unlikely th a t  th e  com puted 

leve ls of the t - t e s t  w ould ach ieve the req u ired  level of s ig n if ican c e . 

Thus, while th e  to ta l group of 12 an a ly tic s  did o u tperfo rm  th e  o th e r  45 

su b jec ts  (less than  a 5% level of sig n if ican ce  based  on the 2-w ay ANOVA 

te s ts  re p o rte d  above), the sm aller group of "4" h ig h -an a ly tic  an a ly tic s  

using com plex re p o rts  did not ou tperfo rm  th e  sm aller group of "4" 

h ig h -an a ly tic  d irec tiv e s  or the "3" lo w -a n a ly tic  d ire c tiv e s  also using 

com plex re p o rts . Thus, we must ac ce p t th e  null hypo thesis th a t 

h ig h -an a ly tic  an a ly tic s  will no t handle com plex d a ta  any b e t te r  than 

h ig h -an a ly tic  or lo w -a n a ly tic  d ire c tiv e s .

Third  Null H ypothesis on D ecision Times

The th ird  null hypo thesis is p re d ic a te d  on the co n te n tio n  th a t  the 

in fo rm ation  overload  from the com plex re p o rts  will cau se  the d ire c tiv e s  

to  tak e  longer tim e to make th e ir  dec isions. The a c tu a l tim es observed  

fo r th e  indiv iduals in each  of the decision  s ty le  groups was p re se n te d  in 

Table 6-6. In sum mary, th ese  decision  tim es (TT) w ere as fo llow s:
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H igh-A naly tic  
o A na ly tics 
o D irec tiv es  
o C o n cep tu a ls

L ow -A naly tics  
o A na ly tics 
o D irec tiv es  
o C o n cep tu a ls

S ubjects Who Took 
EFT

T otal No. of 
Subjects

S.D.= 18.8

N otation? No. = Number of sub jec ts
Time = T otal D ecision Time 
S.D. = S tandard  D eviation

The to ta l  tim es fo r th e  h ig h -an a ly tic  and lo w -a n a ly tic  d ire c tiv e s  and 

th e  re su lts  of applying th e  t - t e s t  to the p aired  com parisons of the 

h ig h -an a ly tic  d ire c tiv e s  versus the lo w -a n a ly tic  d ire c tiv e s  are

sum m arized below  in Table 6-11.

Simple R ep o rts C om plex R ep o rts

No. Time S.D. No Time S.D.
3 82.0 12.2 4 70.5 24.1
0 — . . . 4 72.5 16.4
2 69.0 29.2 5 79.2 12.9

2 58.0 0.0 0
3 77.0 21.2 3 96.3 1.2
0 ----- 1 4 0 0 0

10 73.1 17.8 17 76.4 19.4

27 74.5 17.2 30 73.0 20.5

No.=57’ Time:=73.7
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Table 6-11

R e su lts  of T -T est9  of D ecision Tim es fo r H igh-A naly tic  and L ow -A naly tic

C om plex R e p o rts1

o H igh-analy tic  D irec tiv es  
o L ow -analy tic  D irec tiv es

Simple R e p o rts?

o H igh-analy tic  D irec tiv es  
o L o w -an aly tic  D irec tiv es

C om puted 
T - te s t

Com plex R e p o r ts *
H igh-A naly tic  2.44
D ire c tiv es  versus 
Low A na ly tic  D irec tiv es

L ow -A naly tic
D ire c tiv e s?

Simple R ep o rts  1.57
versus Complex 
R ep o rts

H igh-A naly tic
D ire c tiv e s ’

D irec tiv es  

No.

R ece iv in g  Com plex 0.2£ 
R e p o rts  versus 
L ow -A naly tic  D ire c tiv es  
R ece iv in g  Simple R ep o rts

Time S.D.

72.5 16.4 
96.3 1.2

0
3 7:

5% Level of 
S ign ificance Null H ypothesis

R e je c t

A ccept

A ccep t

The re su lts  of the above t - t e s t s  on decision  tim es really  have to 

in te rp re te d  in the c o n te x t of th e  analysis above in connection  w ith the 

f ir s t  null hypothesis (H oi) which s ta te d  th a t  "h ig h -an a ly tic  d ire c tiv e s  will 

not perform  any b e t te r  th an  lo w -a n a ly tic  d ire c tiv e s" . In th a t  case what 

we found was?

o W ith th e  com plex re p o r ts , the h ig h -an a ly tic  d irec tiv e s

p erfo rm ed  only sligh tly  b e t te r  than  the lo w -an aly tic
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d ire c tiv e s , bu t no t enough b e t te r  to be tru ly  s ig n if ican t at 

the 5% level of sig n if ican c e .

o With th e  com plex re p o rts , the h ig h -an a ly tic  d ire c tiv e s  w ere 

s ig n if ican tly  poore r p erfo rm ers  com pared  w ith the 

lo w -an aly tic  d ire c tiv e s  receiv ing  sim ple re p o rts .

Now, in the light of the above te s tin g  of the d ire c tiv e s ' decision  tim es, 

we can expand these  e a rl ie r  conclusions as follows?

o With th e  com plex re p o rts , th e  h ig h -an a ly tic  d irec tiv e s

perfo rm ed  about equally  w ith th e  lo w -a n a ly tic  d irec tiv e s  

(possibly a l i tt le  b e t te r  but it was not s ig n if ican t), bu t they 

ach ieved  th is equa lity  (or s ligh t su p er io r ity ) in a s ig n if ican tly  

s h o rte r  period  of tim e com pared  w ith  the slow er (more 

d e lib e ra te )  lo w -a n a ly tic  d ire c tiv e s .

-• o The h ig h -an a ly tic  d ire c tiv e s  re ce iv in g  th e  com plex re p o rts

w ere sig n if ican tly  poore r p erfo rm ers  com pared  w ith th e  low - 

an a ly tic  d ire c tiv e s  receiv ing  th e  sim ple re p o rts , but th e re  

was no s ig n if ican t d iffe re n c e  in the to ta l  av e rag e  decision 

tim es for the tw o groups w hich av e rag e d  77.0 and 72.5 

re sp ec tiv e ly  (com pared w ith 73.7 fo r all 57 su b jec ts).
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Summary

In th is c h a p te r  I rev iew ed  th e  re se a rc h  findings in C h a p te r  5 

w here I had analyzed  the perfo rm ances in R y a n 's  experim en t of the 57 

su b jec ts  (whose decision  s ty le s  and been m easured  using R o w e's  Decision 

S tyle Inventory) using th e  2X2 d ec is io n -s ty le /d e c is io n -e rro r-fe e d b a c k

model developed  in C h a p te r  4. Then I p ro c eed e d  to rev iew  the priors 

(e a rlie r  re se a rc h  findings) which I used in C h a p te r  3 to  develop the

h ypo theses which I te s te d  in th is c h a p te r . A f te r  a re s ta te m e n t of the

th re e  hypo theses, I p ro ceed ed  to te s t  each  of th e  hypo theses in tu rn , and

we a rriv ed  a t  the follow ing conclusions*

F ir s t  H ypothesis? Using com plex re p o rts , h ig h -an a ly tic  d ire c tiv e s  

are not ex p e c ted  to perform  b e t te r  than  lo w -an aly tic

d ire c tiv e s . This hypothesis was not r e je c te d .  We found th a t:

o The d ire c tiv e  s ty le  as a group is no t an excep tio n ally  

w ell-perform ing  group. If any th ing , th e  p e rfo rm ance of 

the 9 sub jec ts  in th is group using com plex re p o rts  was 

s ligh tly  less (but no t s ig n if ican t) from  th e  re s t of the 

sub jec ts  (i.e ., 126.2 versus 141.6).

o Using com plex re p o rts , the h ig h -an a ly tic  d ire c tiv e s

perfo rm ed  only sligh tly  b e t te r  (bu t not sig n if ican tly  

b e t te r )  than  than  the lo w -a n a ly tic  d ire c tiv e s  w ith 

com plex re p o rts .
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o Using complex re p o rts , the h ig h -an a ly tic  d ire c tiv e s  

perform ed sig n if ican tly  poore r than  the lo w -an aly tic  

d ire c tiv e s  using simple re p o rts .

Second H ypothesis* Using complex re p o rts , an a ly tic s  are  not 

ex p e c ted  to perform  b e t te r  than  h ig h -an a ly tic  d ire c tiv e s  or 

lo w -a n aly tic  d ire c tiv e s . This hypothesis was not re je c te d .  We 

found th a t:

o While th e  an a ly tic  sty le  as a group is an excep tio n ally  

w ell-pe rfo rm ing  group ( th a t is, th e ir  overall p erfo rm ance 

m easured  by the tw o-w ay ANOVA using the 2X2 decision  

sty le  model was sig n if ican tly  d if fe re n t from th e  re s t of 

the su b jec ts), th e  p erfo rm ance of th e  5 an a ly tic  su b jec ts  

using com plex re p o rts  was superio r bu t no t s ig n if ican tly  

d if fe re n t from th e  re s t of the su b jec ts  using com plex 

re p o rts .

o The h ig h -an a ly tic  an a ly tic  group of 4 su b jec ts  using 

com plex re p o rts  did not ou tperfo rm  (s ig n ifica n tly ) the 

group of 4 h ig h -an a ly tic  d irec tiv e s  or the 3 lo w -a n a ly tic  

d ire c tiv e s  using com plex re p o rts  (even though they  had 

an av erag e  six -period  incom e of 151.5 versus 125.8 and 

121.7 fo r the tw o d ire c tiv e  groups, re sp e c tiv e ly ).

R e p ro d u c e d  w ith p e rm iss io n  of th e  co p y rig h t ow ner. F u rth e r  re p ro d u c tio n  p ro h ib ited  w ithou t p erm iss io n .



www.manaraa.com

130

Third H ypo thesis; Using com plex re p o rts , low an a ly tic  

d ire c tiv e s  are  not ex p e c ted  to  tak e  longer than  o th e r sty les  

to  m ake th e ir  dec isions. This hypothesis was re je c te d . We 

found th a tr

o With com plex re p o rts , the h ig h -an a ly tic  d irec tiv e s  

perfo rm ed  possible a l i tt le  b e t te r  (but no t sign ifican tly  

b e t te r )  th an  th e  lo w -a n aly tic  d ire c tiv e s , but they 

ach ieved  th is (s ligh t) su p erio rity  in a s ig n if ican tly  sh o rte r 

period  of tim e (com pared w ith the slow er, more 

d e lib e ra te  lo w -a n a ly tic  d irec tiv e s).

o With com plex re p o rts , th e  h ig h -an a ly tic  d irec tiv e s  w ere 

s ig n if ican tly  p oore r p e rfo rm ers  com pared  w ith low - 

an a ly tic  d ire c tiv e s  using simple re p o rts , although th e re  

was no s ig n if ican t d iffe re n c e  in the to ta l decision tim es 

for th e  tw o groups.

In esse n ce , th e  p e rfo rm ance of R ow e 's  decision  sty le  groups can 

be sum m arized  best by using th e  follow ing table*
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Simple R ep o rts C om plex R e p o rts T o tal

S ty le No. Income II No. Income TT No. Income II
o A naly tic 7* 74.4 68.1 5 142.4 64.4 12 102.8 66.6

o B ehavioral 11 120.4 78.6 6 135.7 67.1 17 125.7 74.5

o C o n cep tu a l 5 142.2 78.8 10 144.7 70.1 15 143.9 73.0

o D ire c tiv e 4 146.8 69.0 9 126.2 84.8 13 132.5 79.9

27116.4 74.5 30 137.0 73.0 57 127.2 73.7

*Note? This group of 7 an a ly tic s  includes an o u tlie r w hose income 
-$102,000. When th is su b jec t was o m itte d , th e  av e rag e  income becom es 
$103,000.

In th is tab le  we see • th a t  the d ire c tiv e  decision  m aker using simple 

re p o rts  is on the av e rag e  a quick decision  m aker and he perform s w ell. 

Using com plex re p o rts  th e  d ire c tiv e  decision  m aker becom es slow and 

d e lib e ra te  and , a t  b e s t , is only an av e rag e  decision  m aker. In c o n tra s t , 

the co gn itive ly  com plex a n a ly tic  and c o n c ep tu a l decision  m akers using 

com plex re p o rts  are  sup erio r perfo rm ers  and th ey  make th e ir  decision  in 

s ig n if ican tly  sh o rt periods of tim e .
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C h a p te r 7

Summary of F indings and O utlook  fo r  th e  F u tu re

Summary

The underly ing  th esis  of th is d is se rta tio n  is th a t  decision  sty les 

are  im portan t and s ig n if ican t d e te rm in a n ts  of p e rfo rm ance in the 

processing  of ac coun ting  in fo rm ation , and th a t  R o w e 's  Decision Style 

Inven to ry  (DSI) w ould se g re g a te  decision  m akers into four uniquely 

d if fe re n t decision s ty le s  whose d iffe re n c e s  in p e rfo rm ance could be 

m easured  and, more im p o rtan tly , be d em o n s tra te d  to be sign ifican tly  

d iffe re n t from ea ch  o th e r . Many re se a rc h e rs  in the field  of human 

in fo rm ation  p rocessing  have doub ted  w h e th e r such decision  sty le e f fe c ts  

even e x is t, le t alone w h e th e r they  a re  im p o rtan t and sign ifican tly  

d i f fe re n t .  To d em o n s tra te  the s ig n if ican c e  of such s ty le  e f fe c ts ,  the 

approach  tak e n  in th is d is se rta tio n  was to  s e le c t  one of R o w e 's  s ty le s  -- 

th e  decisive decision  s ty le  (w hich Row e labe ls  d ire c tiv e )  and to exam ine 

th e  p erfo rm an ce of R o w e 's  d ire c tiv e  s ty le  re la t iv e  to  th e  re s t of the 

popu lation  (i.e ., versus the o th e r  th re e  s ty les).

In approaching  th is exam ina tion  of th e  d ire c tiv e  (decisive) s ty le , I 

p o s tu la ted  th a t  the d ire c tiv e  decision  m ak e r's  p e rfo rm ance would be 

adversely  im pacted  by th e  com plex re p o rts  used in R y an 's  ex p e rim en t. I 

also c o n je c tu red  th a t  the W itkin Embedded F ig u res  T est would be able to  

d is tinguish  the h ig h -an a ly tic  decision  m akers from th e  low -analy tic  

decision  m akers, and if th is w ere the ca se , th e  h ig h -an a ly tic  d irec tiv e s  

would not be as adversly  im pacted  by th e  com plex re p o rts  as w ere the
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lo w -a n a ly tic  d irec tiv e s .

As a benchm ark fo r m easuring th e  d ire c tiv e  s ty le , I se lec ted  

R o w e 's  an a ly tic  s ty le . B ased upon some of th e  prio rs es tab lish ed  from 

previous re la te d  re se a rc h , it was a n tic ip a te d  th a t  th e  an a ly tic  decision 

m aker would be best ab le to  u tiliz e  R y an 's  com plex re p o rt , and th a t  the 

h ig h -an a ly tic  d ire c tiv e  w ould perform  equally  well (com parable to  the 

an a ly tic  s ty le ). F ina lly , it  was a n tic ip a te d  th a t  using com plex re p o rts , 

th e  d ire c tiv e  decision  m aker would becom e a much slow er (more 

d e lib e ra te )  decision  m aker when com pared  to  th e  an a ly tic  decison m aker.

The developm ent of a model to use in the final analysis came 

abou t only a f te r  m onths o f f ru itle s s  work using the orig inal 1 2 -tre a tm en t 

model (2 decision  e r ro r  tre a tm e n ts  plus 2 p re d ic tio n  e r ro r  tre a tm e n ts  

plus 3 econom ies tre a tm e n ts ) . Even when R y an 's  original model was 

sim plified by ignoring the th re e  econom ies, th e  superim posing of R ow e's 

fou r decision  sty les  s till  p roduced  16 c e lls  and an av erag e  of only 3 to 3 

su b jec ts  p er ce ll. Only when R y an 's  o rig inal model was red u ced  fu r th e r  

to a tw o -tre a tm e n t m odel of simple re p o rts  (w ith no D ecision E rror 

F eed b a ck ) versus com plex re p o rts  (w ith  D ecision E rro r Feedback) did we 

ob ta in  s ig n if ican t re su lts . Even w ith  th is im provem en t, we w ere fu r th e r  

ham pered by the poor response to  the W itkin Em bedded F igures T est. 

S till all in all, how ever, I b e liev e  th a t  th e  re su lts  p re sen ted  above in th is 

d is se rta tio n  have proven th e  o rig inal co n te n tio n  th a t  R y an 's  re su lts  are 

in te rp re te d  in a more m eaningfu l way by ana lyzing  the perfo rm ance of 

individual decision s ty le s  of th e  su b jec ts  involved  in his ex p erim en t.

Using th e  final dec ision  s ty le  (2X2) model based upon decision
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s ty le s  and decision e r ro r  fe ed b ac k  re p o rts , we showed th a t  th e  d irec tiv e  

decision m akers perfo rm ed  qu ite  well using th e  simple re p o rts , but they 

w ere only av e rag e  decision  m akers using th e  com plex re p o rts . M oreover, 

the d irec tiv e  decision  m akers did, in f a c t ,  becom e slow er decision m akers 

when they  have to  use th e  com plex re p o rts .

A second m ajor finding was th a t  the a n a ly tic  and concep tual 

decision  m akers w ere s ig n if ican tly  sup erio r perfo rm ers , so much so th a t  

when they w ere rem oved from the 57-su b jec t sam ple, all the tre a tm e n t 

e f fe c ts  d isap p ea re d . To d em o n s tra te  th ese  confounding e f fe c ts ,  the 

follow ing Table 7-1 shows the changes in key a t tr ib u te s  when the 27 

an a ly tic  and co n cep tu al su b jec ts  are  rem oved from th e  orig inal sam ple of 

57 su b jec ts .

Table 7-1
E ff e c t  of R em oving th e  A n a ly tic  and C o n cep tu a l S ub jects from th e  

O rig inal Sam ple of 57 S ub jects

Simple R e p o rts___________  Com plex R ep o rts

No. Inc.
D ec.
E rr.

R e l.
Inc. Time No. Inc.

Dec.
E rr.

R el.
Inc. T im e

Total
Sample 27 116.3 61.4 1.22 74.6 30 137.0 39.5 0.79 73.0

A na ly tic  7 74.4 98.4 1.96 68.1 5 142.4 38.5 0.77 64.4

C on cep tu a l 5 142.2 39.1 0.76 78.8 10 144.7 29.0 0.59 70.1

A naly tic  
& C o n c e p t. 12 102.7 73.7 1.46 72.6 15 143.9 32.1 0.65 68.2

R em aining 
S ubjects 15 127.3 51.6 1.02 76.1 15 130.0 46.8 0.93 77.7

D irec tiv e  4 146.8 22.2 0.44 69.0 9 126.2 49.0 0.98 84.8

B ehavioral 11 120.0 62.4 1.23 78.7 6 135.7 43.4 0.85 65.2
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As can be seen in Table 7-1, th e  key a tt r ib u te s  of th e  rem aining 

30 su b jec ts  (a f te r  the 27 an a ly tic  and co n c ep tu a l su b jec ts  are  rem oved) 

are p ra c tic a lly  Iden tica l; and a one-w ay ANOVA shows no s ig n if ican t 

tre a tm e n t d iffe ren c es  b etw een  the group of 15 su b jec ts  using th e  simple 

re p o rts  versus the 15 su b jec ts  using the com plex re p o rts , w hereas  th e re  

are  s ig n if ican t s ty le  d iffe re n c e  betw een  a n a ly tic , d ire c tiv e , and 

co n cep tu al groups, as shown in Table 7-2.

Table 7-2

E ffe c t  of R em oving A n a ly tic  and C o n cep tu a l S ty les from  O rig inal 
Sample of 57 S u b jects  Who Took R o w e 's  D5I T est

A na ly tic  and C o n cep tu a l [[B ehav io ral and D ire c tiv e

Sim- C om - ISim- C om -
pie plex T o tal ANOVA pie plex T o ta l

Income 102.7 143.9 125.6 0.05 127.3 130.0 128.6

Dec .E rr . 73.7 32.1 50.6 0.05 51.6 46.8 49.2

R el .Inc. 1.46 0.65 1.01 0.057 1.02 0.93 0.97

T o tal Time 72.6 68.2 70.1 0.735 76.1 77.7 76.7

0.769

0.405

0.391

0.806

A naly tic  versus C o n cep tu a l A n a ly tic  versus D ire c tiv e

ANOVA 
~ (F eed .)

ANOVA 2-Way ANOVA ANOVA 2-Way
(S tyle) (S tyle) (F eed .) (S ty le) (S ty le)

Income 0.004 0.012 0.142 0.070 0.123

Dec .E rro r 0.003 0.011 0.156 0.024 0.051

R el.I ncome 0.004 0.011 0.165 0.023 0.049

Tot .Time 0.385 1 0.340 0.568 0.047 1 0.090

0.231

0.336

0.340

0.368
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As we can see c le arly  from the above tw o ta b le s , th e  tre a tm e n t 

e f fe c ts  in this experim en t are expla ined  alm ost en tire ly  by the 

p e rfo rm ance of the an a ly tic  and co n cep tu al s u b je c ts . In o th e r  w ords, th e  

s ig n if ican t tre a tm e n t e f fe c ts  ob ta ined  in th is ex perim en t can be 

exp la ined  in large p a rt by the perfo rm an ce of th e  an a ly tic  and 

c o n c ep tu al su b jec ts .

This approach  of exam ining the p erfo rm an ce of s e le c te d  subsets of 

d ecision  s ty le s  can be te s te d  fu r th e r  by ana lyzing  the h ig h -an a ly tic  

an a ly tic s  and co n c ep tu als  versus the lo w -a n a ly tic  d ire c tiv e s  (using 

s ta r t in g  tim e and the Witkin Em bedded F ig u res  T est sco res  as 

c o v a ria te s ) . The re su lts  of th is approach  are very s ig n if ic a n t. The d a ta  

in th e  follow ing 2X2 m odel was analyzed  in term s of a tw o-w ay ANOVA.

D ecision E rro r F eed b a ck

Simple R ep o rt Com plex R ep o rt

L ow -A naly tic No. = 3 No. = 3
D irec tives Income = 144.3 Income = 121.7

Time =77.0 Tim e=96.3

H igh-A naly tic No. = 5 No. = 8
A na ly tics and Income = 96.6 Income = 150.0
C o n cep tu a ls Time = 76.8 Time = 72.5

Using the above 2X2 m odel, the re su lts  (F -V alues) from  th e  2-way 

ANOVA analysis are shown in the follow ing table*

R e p ro d u c e d  w ith p e rm iss io n  of th e  co p y rig h t ow ner. F u rth e r  re p ro d u c tio n  p ro h ib ited  w ithou t p erm iss io n .



www.manaraa.com

137

T re a tm en ts  E ffe c ts  
D ecision (S ignificance Levels
E rro r of F -v alu es)
P erfo rm an ce Decision
C ri te r ia  S ty le F eed b a ck

Time (TT) .008 .859
Income (INC) .056 .055
D ecision E rro r (DERR) .089 .106
R el.Incom e (AYDR6) .084 .123
A ct./O p t.Incom e(A O R 6) .028 .014

From  th is analysis it is c le a r  th a t  the sty le  e f fe c ts  are  s ig n if ican t, and 

th a t  th e re  are s ig n if ican t d iffe re n c e s  in the p e rfo rm ance of the 

lo w -a n aly tic  d ire c tiv e s  versus the h ig h -an a ly tic  an a ly tic s  and 

co n c ep tu a ls . Even w ith the lim ited d egrees  of freedom  because  of the 

small sam ple and ce ll values (3 ,3 ,5  and 8), the levels of sig n if ican ce  are 

all below  the 10% lev e l. The decision  e r ro r  feedback  tre a tm e n t e f fe c ts  

a re  not as s ig n if ican t as th e  s ty le  e f fe c ts ,  and th is is a re f le c tio n  of the 

argum en t made above th a t  th e  tre a tm e n t e f fe c ts ,  in f a c t ,  a re  elim inated  

to  a g re a t  e x te n t by rem oving th e  an a ly tic s  and co n c ep tu al su b jec ts  from 

the orig inal sam ple of 57 su b jec ts .

C onclusions

I t  is c le a r  th a t  th e re  are indeed s ig n if ican t p e rfo rm ance e f fe c ts  

a sso c ia te d  w ith groups of su b jec ts  ca te g o riz e d  acco rd ing  to  the sty les  

m easured  by R o w e 's  D ecision S tyle In stru m en t. I t  is also c le a r  th a t  th e re  

is a stong  c o rre la tio n  b e tw e en  the Witkin Embedded F igures T est sco res 

and R o w e's  an a ly tic  and c o n c ep tu a l sco res . S ev en ty -e ig h t p e rc e n t of th e  

an a ly tic  su b jec ts  w ere f ie ld -in d e p en d en t (h ig h ly -a n aly tic ) and e ig h ty -
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e ig h t p e rc e n t of th e  co n c e p tu a l su b je c ts  w ere f ie ld - in d e p en d en t, 

w hereas  only fo r ty  p e r c e n t  of th e  d ire c tiv e s  w ere  fie ld - in d e p e n d e n t.

W hat re a lly  m akes some of th e se  re su lts  m ore re le v a n t, h o w ev er, 

a re  th e  m ore sharp ly  fo c u sed  t re a tm e n t e f fe c ts  re su ltin g  from the 

f in e r  c a te g o r ie s  of h ig h -a n a ly tic  d ire c tiv e s  versus th e  lo w -a n aly tic  

d ire c tiv e s . E ven  w ith  th e  sm all sam ple s ize  (i.e ., six lo w -a n a ly tic  

d ire c tiv e s ) , th e  re su lts  o f th e  tw o-w ay  ANOVA show th e  very s ig n if ican t 

d iffe re n c e  in to ta l  d ec isio n  tim e (an in c re a se  in to ta l  tim e from  77.0 to 

96.3) when th e  lo w -a n a ly tic  d ire c tiv e s  w ere  using th e  com plex re p o r ts . 

T hese re su lts  a re  sum m arized  in T able 7-3 . W hile th e  t re a tm e n t  e f fe c t  of 

th e  com plex re p o r ts  ap p a re n tly  caused  th e  lo w -a n a ly tic  d ire c tiv e s  to 

becom e s lo w er in th e ir  d ec isio n  m aking, th e  a p p a re n t d e te r io ra tio n  in 

p e rfo rm an c e  w as n o t s ig n if ic a n t. On th e  o th e r  hand , th e  in c re ase d  

d ec ision  tim e s re q u ire d  by th e  d ire c tiv e  d ec isio n  m akers  w hen th ey  had 

to  u se  com plex  re p o r ts  did n o t m ake them  s u p e r io r  p e r fo rm e rs . A t b e s t , 

d ire c tiv e s  using com plex re p o rts  a re  only a v e rag e  perfo rm ers .flJs ing  

sim ple r e p o r ts , th e  d ire c tiv e s  w ere  e x c e lle n t  p e r fo rm ers ; bu t th e re  was a 

s ig n if ic a n t d e te r io ra t io n  in p e rfo rm an c e  w hen d ire c tiv e s  had to  use 

com plex re p o r ts .)  The re a lly  s te l la r  p e r fo rm e rs , on th e  o th e r  hand , a re  

the co g n itiv e ly  com plex  (a n a ly tic  and c o n c e p tu a l)  dec ision  m akers.

The a v e ra g e  s ix -p e rio d  incom e fo r all 57 su b je c ts  was $127,200. 

The c o n c e p tu a l  dec ision  m akers e a rn e d  $146,800 using th e  sim ple re p o rts  

and $144,700 using th e  com plex  re p o r ts . The a n a ly tic  dec ision  m akers 

also ea rn e d  an a b o v e -a v e ra g e  $142,400 using th e  com plex re p o r ts . In 

sharp  c o n tra s t ,  th e  d ire c t iv e  and  b eh a v io ra l s ty le s  w ere  c o lle c tiv e ly  only
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T able 7-3

E valua tion  of P e rfo rm an ce  of L ow -A naly tic  D irec tiv es

L ow -A naly tic  D ire c tiv es  

Simple R ep o rts

D ecision
ID Income(2) E rror(2) Time(2)
121 150.0 24.97 85
205 172.0 16.99 93
214 111.0 30.86 53

M ean: 144.3 24.3 77.0
Std.D ev. 30.9 6.9 21.2

C om plex R e p o rts

Decision
ID Incom e E rro r Time
124 65.0 110.72 97
143 173.0 8.47 97
230 127.0 58.59 95

M ean: 121.7 59.3 96.3
Std.D ev. 54.2 51.1 1.2

Two-W ay ANOVA L ev e ls  o f S ig n ifican ce  (F -V alues)

Decision
T re a tm e n t Incom e E rro r  Time

S ty le 0.885 0.819 0.051(1)
D ec.E rro r 0 .054 0.030 0.647

Notes*

1. The two decision  s ty le  groups are not sig n if ican tly  d iffe re n t 
(given the small sam ple involved) e x c ep t fo r to ta l decision  time 
(TT). In th is ca se , even w ith  th e  small sam ple s izes , th e  level 
of s ig n if ican c e  is 0.051 (5.1%).

2. The un its of INC and DERR are  $1,000, and the units of T otal 
Time (TT) are  Hours X 100.
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av e rag e  p e rfo rm ers  as we saw  from the analysis in T abie 7-1 (w here the 

a n a ly tic  and co n c ep tu al decision m akers w ere e lim in ated  from the 

sam ple). In esse n ce , th is seem s to confirm  th a t  w ith in fo rm ation  overload  

the d ire c tiv e  decision  m aker is only an av e rag e  pe rfo rm er. Under s tre ss , 

th e  d ire c tiv e  becom es a s low er (m ore d e lib e ra te )  decision  m aker and, a t 

b est, is only ab le to  perfo rm  a t  an av e rag e  level of ac h iev em en t, in 

sharp  c o n tra s t , th e  o u ts ta n d in g  pe rfo rm ers  a re  th e  an a ly tic  and 

co n c ep tu a l decision  m akers, and they  m ake th e ir  decisions quickly.

O th e r  D ecision S ty le T ests  and T heir R e la tio n  to  Above R esu lts

As we no ted  a t th e  o u tse t of th is d is se rta t io n , th e  57 su b jec ts  

involved in th e  above analysis using R o w e 's  s ty le s  w ere also c a te g o riz e d  

into the a l te rn a tiv e  decision  sty les  based upon D riv e r 's  1ST m odel. In 

ad d itio n , most of th e  p a r tic ip a n ts  also com pleted  the R o tte r  

In te rn a l/E x te rn a l Locus of C on tro l te s t  and th e  M yers-B riggs Type 

In d ica to r t e s t .  T hroughout all th e  subsequen t ana lyses using th ese  o th e r 

s ty le  groupings, I was sim ilarly  plagued by the small sam ple s ize  problem  

and the lim ited  ava ilab le deg rees  of freedom  as in the ca se  w ith  R o w e 's  

s ty le s . In p a r tic u la r , a g re a t  deal of tim e was dev o ted  to ana lyzing  the 

su b je c ts ' p erfo rm an ce u tiliz in g  D riv e r 's  decision  s ty le  model in an 

a tte m p t to c o r re la te  the re su lts  w ith  the above findings using R o w e 's  

decision  sty le  m odel. The re su lts  of th is  analysis w ere not very f ru itfu l 

as can be seen  from the d e ta ile d  analysis p re se n te d  in Appendix I 

(A nalysis of D ecision S tyles Based on D riv e r 's  1ST T est).

In o rd e r to ob ta in  some clue as to  how R o w e 's  s ty le s  com pare w ith
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D riv er's  m odel, I perfo rm ed  a cross-m apping  b e tw e en  R o w e 's  and D rive r's  

M odels. From this simple com parison, it was c le a r  th a t  th e re  is no 

c le a rc u t cross-m apping b etw een  the two m odels. The tw o Row e sty les  

which showed a s ig n if ican t d iffe ren c e  in p erfo rm an c e from th e  re s t of 

the population  are the a n a ly tic a l and co n cep tu al s ty le s , and all th a t  can 

be said re gard ing  these  tw o s ty le s  re la t iv e  to  D r iv e r 's  s ty le s  is th a t

1. R o w e 's  an a ly tic  sty le maps about equally  into D riv e r 's  

in te g ra tiv e  and flex ib le  s ty le s ; and

2. R o w e 's  co n cep tu al s ty le  maps about equally  in to  D rive r's  

h ie ra rc h ic  and dec isive s ty le .

This is probably the main reason  why th e re  w ere no decision  sty le  

e f fe c ts  when each  of D riv e r 's  five decision s ty le s  w ere ana lyzed  using 

the same decision  e r ro r  feed b ack  model th a t  was used to  an a ly ze  R o w e's  

decision  s ty le s . As can be seen in Appendix I, th e re  a re  decision  or 

p re d ic tio n  e r ro r  tre a tm e n t e f fe c ts ,  bu t c le arly  th e re  is no ev idence  of 

any s ty le  e f fe c ts  fo r any one of D riv e r's  five s ty le s .

T here are  severa l o th e r  possible ex p la n atio n s  fo r th is  lack  of any 

decision  sty le  tre a tm e n t e f fe c ts  based  upon th e  use of D riv e r 's  1ST 

ex e rc ise  as it was adm in iste red  in th is experim en t:

1. A ccording to Dr. D river, I did not p roperly  a d m in is te r the 1ST 

E x erc ise . He argues th a t the su b jec ts  should have been 

re s tr ic te d  to com pleting  the ex e rc ise  in th e  classroom  and 

w ithin an a llo ted  period  of tim e . As a re su lt  of my p erm ittin g  

the sub jec ts  to  tak e  the 1ST ex e rc ise  home and to  com plete  it
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w ithou t the time p ressu re  of the classroom , spurious re su lts  

may have been ob ta in ed  causing the decisive s ty le s  to be 

im properly m easured .

2. The sub jec ts  in th is ex e rc ise  showed p ra c tic a lly  no learn ing  

p a tte rn s . (R yan, 1983, p .216) The su b jec ts  w ere re q u ired  to 

a t ta in  a level of p ro fic ien cy  b efo re  s ta r t in g  th e  experim en t 

by preparing  graphs and p ro jec ted  income s ta te m e n ts . As a 

re su lt, a s ig n if ican t num ber of su b jec ts  may not have fe lt  the 

need to  pay much a t te n tio n  to the feedback  d a ta  and simply 

m ade th e ir  decisions w ithou t much analysis or r e f le c tio n . If 

such an unpressu red  approach  was taken  by a s ig n if ican t 

num ber of su b jec ts , it m ight have p roduced  spurious 

co rre la tio n s  b etw e en  decision sty le and re p o rt t re a tm e n t 

e f fe c ts .  This, of co u rse , did not occur w ithin R o w e 's  decision  

s ty le  groupings th e re b y  tending  to w eaken  th is  argum ent 

som ew hat.

3. S tress also may have been a confounding variab le  in th is 

ex p e rim en t. U nder s tre s s , su b jec ts  tend  to re ly  on past 

p a tte rn s  of p e rfo rm ance ra th e r  than work out new  so lu tions . 

A ccord ingly , some su b jec ts  may have to ta lly  ignored  some of 

the new feedback  d a ta  p re sen ted  to them . Also, under s tre ss  

they  may have sh ifted  during the ex e rc ise  from th e ir  p rim ary 

d ecision  sty le  in to  an a lte rn a tiv e  backup s ty le  th e re b y  

confounding the re su lts . P e rfo rm an ce d a ta  c o r re la te d  w ith a 

prim ary sty le for c e rta in  sub jec ts  possibly should have been
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m ore c o rre c tly  asso c ia ted  w ith the s u b je c ts ' back-up  s ty les , 

bu t one can n o t easily  dete rm ine  w hich sub jec ts  w ere using 

th e ir  prim ary s ty le  and w hich w ere using th e ir back-up  s ty le s , 

m aking analysis p ra c tic a lly  im possible.

4. A no ther possible reason  fo r the lack  of crossm apping betw een  

D riv e r 's  and R o w e 's  m odels is the fa c t  th a t  R o w e 's  DSI te s t 

m easu res o n e 's  p e rcep tio n  of o n e 's  s ty le  w hereas D riv e r's  1ST 

te s t  is a case  study  w hich m easures sty le  under d iffe re n t 

c irc u m sta n ces . A b e t te r  te s t to use m ight have been D rive r's  

CXSD te s t  which is a m easure of o n e 's  perce ived  decision 

s ty le .

In any e v e n t, it was a s ig n if ican t se tb ac k  th a t  th is experim en t was 

unable to  shed much ligh t on th e  re la tio n  b etw een  R o w e 's  and D rive r's  

m odels, o r on the e f f ic a c y  of the use of D riv e r 's  1ST te s t in an 

ex p e rim en t such as th e  one used h ere .

R o tte r  In te rn a l/E x te rn a l  L ocus of C o n tro l T est

T here was a slig h t n eg a tiv e  c o rre la tio n  (-0 .16) b e tw e en  th e  R o tte r  

s co res  and av e rag e  s ix -p erio d  incom e. This m eans th a t  the su b jec ts  who 

have an in te rn a l locus of co n tro l also tended  to  do b e t te r  in the ex e rc ise  

as opposed to those su b jec ts  who have an e x te rn a l locus of co n tro l 

(persons who believe  th a t  ex te rn a l fa c to rs  in flu en ce  or co n tro l them  as 

opposed to  th e ir  fee lin g  they  are  in charge).

The R o tte r  sco res  also produced  some s ig n if ican t F -lev e ls  using
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th e  sam e decision s ty le  model used th roughou t this study . One such 

ana lysis  was the tw o-w ay ANOVA run using R o tte r  sco res  g re a te r  than  

"17" w hich is included  in Appendix L.

These re su lts  c le a rly  in d ica te  th a t  th is decision sty le  m easure 

should be stu d ied  fu r th e r .

G e n era l Incongruity  A d a p ta tio n  L evel (GIAL) te s t

T here was a slig h t positive co rre la tio n  betw een  income 

perfo rm an c e  and GIAL sc o re s . This m eans th a t  those su b jec ts  who have a 

high to le ra n c e  fo r am biguity  also tended  to  perform  b e t te r  in the 

e x e rc ise . S everal ANOVA stu d ies  w ere done using those sub jec ts  who had 

a low GIAL sco re  (i.e ., who had a low to le ra n c e  fo r am biguity). The 

re su lts  of th ese  s tud ies  w ere s ig n if ican t and c learly  in d ica te  th a t  this 

in s tru m en t also should be exam ined fu r th e r .

M yers-B riqqs M odel

Mann (1982) in his Ph.D. d isse rta tio n  found a s trong  re la tio n sh ip  

b e tw e en  the M yers-B riggs model and R o w e's  decision sty le  m odel. In 

p a r tic u la r , he found th a t  th e  a n a ly tic  sty le  resem bles not only the 

in tu itiv e - th in k in g  (NT) ty p e , bu t also the sensing -th ink ing  (ST) ty p e . This 

was also my find ing . The 12 a n a ly tic s  in my study  could be c a te g o riz e d  

by th e  follow ing M yers-B riggs types:

Number
Sensing-Thinking (ST) Type 
In tu itive -T h ink ing  (NT) Type 
S ensing-F eeling  (SF) Type 
In tu itiv e -F e e lin g  (NF) Type

T
5
1
1
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K arl Dickel in his Ph.D . d isse rta tio n  (1983) also found a strong  

c o rre la tio n  w ith the M yers-B riggs m odel. He found th a t  d irec tiv e s  most 

resem ble the ST-Type, and le a st the NT-Type. What I found was th a t  th e  

eleven  d ire c tiv e s  (who also took the M yers-B riggs te s t)  could be 

c a te g o riz e d  as follow s:

Number
Sensing-Thinking (ST) Type 6
In tu itiv e -T h in k in g  (NT) Type 1
S ensing -F eeling  (SF) Type 3
In tu itiv e -F e e lin g  (NF) Type 1

This c o rre la tio n  b etw een  R o w e 's  DSI and th e  M yers-B riggs model led

Dickel to  conclude th a t  th e  d irec tiv e s :

. . . have a sh o rt-ra n g e  o rie n ta tio n  for a single goal (usually 
p ro fit) , like c e n tra liz e d  and w e ll-de fined  tasks and 
o rg a n iz a tio n a l s t ru c tu re s ,  and are  fa irly  a u to c ra tic  in decison 
m aking.

In c o n tra s t  w ith  d ire c tiv e s , Dickel concludes th a t  a n a ly tic s  resem ble the 

in tu itiv e - th in k in g  type , as well as the sensing -fee ling  ty p e . One the 

o th e r  hand, an a ly tic s  are  le a st like the fe e lin g  ty p e . Thus, he fe lt th a t  

the a n a ly tic :

". . . is very unem otional in decision  making . . ."

An in te re s tin g  se t of tre a tm e n t e f fe c ts  em erged  when I did a 

tw o-w ay ANOVA se lec tin g  only the ten  an a ly tic s  who w ere ST and NT 

ty p es . Even w ith  the red u ced  num ber of deg rees  of freedom  (w ith the 

sm aller sam ple of 10 an a ly tic s) we had some very s ig n if ican t s ty le  

e f fe c ts .  In p a r tic u la r , the to ta l decision  tim e was s ig n if ican tly  d iffe re n t 

from the re s t of the p opu la tion . If we took a c lo se r look a t the TT 

values involved , we find a very in te re s tin g  re la tio n sh ip , as seen b e lo w
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Simple R e p o rts Com plex R e p o rts

No. Incom e Time
All A na ly tics 7 74.4 68.1

No. Income Time
5 142.4 64.4

A na ly tics  5
who are 
ST & NT Types

73.8 59.8 5 142.4 64.4

R e s t of Sample 22 126.0 77.8 25 135.9 74.7

Total 27 116.3 74.5 30 137.0 73.0

While th e re  was no s ig n if ic a n t change in the s ix-period  average 

incom e as we reduced  the sam ple size  from 7 an a ly tic s  to 5 an a ly tic s  

w ith simple re p o rts  (i.e ., 74 .4  versus 73.8), th e  to ta l  decision  time was 

reduced  sig n if ican tly  to  59.8 (from 68.1).

I t is c le a r th a t  the M yers-B riggs model s trongly  c o r re la te s  with 

R o w e 's  Decision S tyle m odel, and when it is used in con junction  with 

R o w e 's  s ty le s , some of th e  p erfo rm an c e e f fe c ts  in this experim en t are 

s ig n if ican tly  enhanced . O f all th e  a l te rn a tiv e  m odels d iscused  above, the 

M yers-B riggs model ap p e ars  to  be th e  most w orthy of fu tu re  re sea rch  

along w ith R ow e's  DSI and th e  W itkin Em bedded F igures te s t .

L im ita tio n  of th is Study

As w ith any re se a rc h  p ro je c t , th e re  are  many a sp e c ts  w hich leave 

a lo t to be desired . The use of s tu d en ts  in a m anagerial accoun ting  class 

as su rro g a tes  for p ra c tic in g  a c c o u n ta n ts  p rocessing  (using) accoun ting  

info rm ation  to make dec isions is a m ajor lim ita tio n  in and of i tse lf . At 

b est it is only an in d ica tio n  of w hat one m ight ex p e c t to  find in the real 

a c coun ting  w orld. A lso, th e  small num ber of su b jec ts  in th is experim ent
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was a very serious lim ita tio n  and it undoubtedly  m asked numerous 

e f fe c ts ,  or obv ia ted  s ig n if ican t re su lts  th a t  m ight o th erw ise  have been 

o bserved  and proven to  be s ig n if ic a n t. A no ther serious  problem  w ith this 

experim en t was the im proper or in ad e q u a te  con tro l over the 

a d m in is tra tio n  of sev era l of th e  decision  s ty le  te s ts  used in this study . It 

was u n fo r tu n a te  th a t  D riv e r 's  1ST was not adm in is te red  in ac co rd a n ce  

w ith D riv e r 's  p re fe r re d  m ethod of adm in istering  the te s t .  I t  also was a 

d isappo in tm en t th a t th e  e n tire  sam ple of 57 su b jec ts  did not e le c t to 

tak e  the W itkin Em bedded F igures T es t. A long th is line it was a m ajor 

loss not having all of R y a n 's  su b jec ts  tak e  all th e  decision  sty le  te s ts . 

As a re su lt, much tim e w as sp en t dete rm in ing  the re p re se n ta tiv e n e ss  of 

my (reduced) sam ple s izes  in o rde r to  ev a lu a te  th e  com parab ility  of my 

re su lts  w ith R y an 's  find ings.

A no ther lim ita tio n  of this experim en t was the way we had to 

o p e ra tio n a liz e  the com plex re p o rt (versus the sim ple re p o rt). C le a rly , the 

ex is ten c e  of p re d ic tio n  e r ro r  feed b ack  confounded one of the simple 

re p o rts , and the absence  of p re d ic tio n  e r ro r  feed b ack  confounded one of 

the com plex re p o rts . In fu tu re  re se a rc h , we in tend  to  o p era tio n iz e  th is 

t re a tm e n t e f fe c t  in a m ore e f fe c tiv e  m anner.

In th e  final an a ly sis , how ever, th e  rea l lim ita tion  of this 

experim en t was the small sam ple s izes  fo r each  of R o w e 's  decision  sty les 

broken  down by tre a tm e n t groups. All too o fte n  th e  re su lts  appeared  to 

be in the d irec tio n  th a t  was an tic ip a te d  but s till  th e  sam ple sizes  w ere 

not large enough to  m ake th ese  re su lts  s ta t is tic a lly  s ig n if ican t. This 

c e rta in ly  caused  me (and my fa cu lty  advisors) to be sk ep tica l of some of
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my asse rtio n s , and righ tfu lly  so.

Even w ith these  lim ita tio n s , how ever, some of th e  re su lts  w ere 

s ta t is tic a lly  s ig n if ic a n t. C onsider fo r a mom ent the c o n tra s t  in the 

re su lts  from using R o w e 's  decision  sty le  te s t  versus using D riv e r's  

decision  s ty le  t e s t .  In th e  one in sta n ce  R o w e 's  in s tru m en t p roduced  

subqroupinqs of th e  su b jec ts  (decision  s ty le  groupings) w hich p roduced  

ad d itio n al t re a tm e n t e f fe c ts  (due to  th e  s ty le  groupings) which w ere 

tru ly  s ig n if ican t s ty le  tre a tm e n t e f f e c t s . In th e  o th e r  case  and in sharp 

c o n tra s t ,  D riv e r 's  1ST ex e rc ise  p roduced  d iffe re n t subgroupings of the 

e x a c t sam e su b jec ts  w hich did not p roduce  any d iffe re n t s ty le  tre a tm e n t 

e f fe c ts .  This, I be lieve is in a re a l sense the most s ig n if ican t finding of 

th is ex p e rim en t. I t  now seem s c le a r  th a t  th e re  a re , indeed , decision  sty le  

in stru m en ts  designed to  m easure d iffe re n c e s  in the way people ostensib ly  

make decisons w hich when put to the te s t  (i.e ., th e  rigors of s ta t is tic a l  

te s ts  in an experim en t such as th is one) do in f a c t  se g re g a te  su b jec ts  

in to  groups w hich perform  sig n if ican tly  d iffe re n t from o th e r groups 

su b jec te d  to the sam e te s t  env ironm en t. M ore im p o rtan tly , th ese  persons 

perform  in ways th a t w ere p re d ic te d  based upon the prio rs e s tab lish ed  

from  e a r l ie r  re se a rc h  by D river and Mock (1975), V asarhelyi (1977), Row e 

(1981), and o th e r p ioneers in th is (young) fie ld  of decision  s ty le  re se a rc h .

A reas of F u tu re  R esea rch

T here are sev era l obvious avenues for fu tu re  re se a rc h  along the 

lines of th is experim en t i t s e l f .  F irs t of all, th e  sam e s im ula tion  ex e rc ise  

should be re p e a te d  w ith only one econom y tre a tm e n t and w ith  only th e
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dec ision  e r ro r  feedback  re p o r ts . This w ould g re a tly  sim plify the original 

t re a tm e n t m odel. In p lace of the 2X2X3 m odel, we would have the simple 

tre a tm e n t o f ’ 1) Simple R e p o rt of ac tu a l re s u lts  w ith no feed b ack  on the 

im pact of decision e rro rs ; versus 2) Com plex R e p o rts  of ac tu al re su lts  

plus feedback  on the im pact of decision  e r ro rs . This approach  would 

g re a tly  simplify the s ta t is t ic a l  analysis and p ra c tic a lly  elim inate the 

d eg rees  of freedom  problem  en c o u n te re d  in th is  s tudy .

A second re sea rch  o b jec tiv e  co n s id e ra tio n  should be the rigorous 

ad m in is tra tio n  of the decision  sty le te s ts  to  all the p a r tic ip a n ts  in the 

e x p erim en ts . No excep tions  should be allow ed to  o ccu r to  give rise to 

num erous possible questions on the re p re se n ta tiv e n e ss  of th e  sam ple; the 

a t t r ib u te s  of excluded  su b jec ts ; the re d u ced  num ber of deg rees of 

freedom ; th e  decision s ty le s  of su b jec ts  w illing to  be te s te d  (versus those 

who w ere unwilling to  be te s ted ); e tc .

F ina lly , th e re  is the im portan t re se a rc h  question  of w hich te s ts  to 

se le c t  fo r a re p e titio n  of th is ex p e rim en t. C le a rly  one should use R ow e's 

DSI along w ith the Witkin Em bedded F ig u res  te s t  and the M yers-B riggs 

Type In d ica to r t e s t .  (The main reason  fo r using th e  M yers-B riggs te s t  is 

the need  to develop a b ro a d er base of v a lid a tio n  of R o w e 's  DSI by 

building on the vast body of re sea rch  a lre ad y  ex is tin g  based upon this 

widely used ( te s te d  and valid a ted ) M yers-B riggs m odel.

A nother obvious a rea  th a t  needs to be re se a rc h e d  fu r th e r  is the 

cross validation  of R o w e 's  DSI w ith D r iv e r 's  1ST a n d /o r CXSD te s ts . 

T here has been a lo t of re se a rc h  u tiliz in g  D r iv e r 's  1ST te s t  th a t  needs to 

be v alid a te d  and c o rre la te d  w ith the grow ing body of re se a rc h  building
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upon R o w e's  DSI used in con junc tion  w ith th e  M yers-B riggs m odel.

In the final analysis, how ever, the most s ig n if ican t re sea rch  

question  th a t  still needs to be answ ered  in an unequivocal way is 

w h e th er the decision sty le co n c ep t is a s ig n if ican t d e te rm in an t of 

p erfo rm ance in an accoun ting  env ironm en t. If dec ision  s ty le  is im p o rtan t, 

th an  it obviously has s ig n if ican c e  in th e  design of re p o rtin g  system s th a t  

will m inim ize the problem s c re a te d  by m ism atches b etw een  sty les  and 

accoun ting  task  requ iem en ts th a t  inev itab ly  happen in any rea l world 

s itu a tio n . I t is too much to hope for th a t  each  ac coun ting  task  is a 

p a r tic u la r  s itu a tio n  will be p e rfe c tly  m atch e d  to the proper cogn itive 

s ty le . H opefully, how ever, we will be ab le to even tually  design 

ac coun ting  in form ation  system s th a t  will m inim ize any bad e f fe c ts  from 

the inev itab le  decision s ty le  m ism atches. This has been  my prim ary goal 

in pursuing th is type of re se a rc h . And now th a t  we have a m easuring 

in stru m en t th a t  c learly  m easures unique s ty le s  (i.e ., R o w e 's  D ecision 

S tyle Inventory), we now have a re a l ca p ab ility  to te s t  a new accoun ting  

in fo rm ation  system  to dete rm ine  w he ther i t , in f a c t ,  has any s ty le  b iases 

w hich desirab ly  we might wish to  design out of th e  system .

It seem s c le a r  th a t  many of th e  decision  s ty le  e f fe c ts  desc ribed  by 

D river, R ow e, M ock, and o th e rs  do, in f a c t ,  e x is t . M ore im portan tly , 

th ese  sty le  e f fe c ts  are s ig n if ican t and ap p e ar to  be m ate ria l enough to 

w a rra n t co n sid era tio n  in th e  design and im plem en ta tion  of accoun ting  

info rm ation  (reporting ) system s designed  to m inim ize th e  e f fe c ts  of 

m ism atches b etw een  the ac tu a l decison s ty le s  of acco u n tin g  m anagers 

and the task  req u irem en ts  of th e ir  jobs. A more rigorous ap p lica tio n  of
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th e  re sea rch  m ethodology developed in R y an 's  d is se rta t io n  and fu r th e re d  

in th is d isse rta tio n  should go a long way to w ard  proving once and for all 

th a t  cogn itive sty le re se a rc h  is a f ru itfu l and esse n tia l p a r t of human 

in fo rm ation  processing  re se a rc h .
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APPENDIX A 

DRIVER/MOCK DECISION STYLE MODEL

D river and Mock (1975) propose looking a t th e  ind iv idual's  

in fo rm ationa l processing  in a tw o-dim ensional system . Qne dim ension is the 

am ount of in fo rm ation  used in making a decision , ranging  from 

low -in fo rm ation  use to  h igh-inform ation  use. The o th e r dim ension m easures 

the am ount of focusing used in processing  th a t  in fo rm ation  ranging  from 

sin g le -fo cu s or sing le -so lu tion  o rien ta tio n  to m ulitp le-fo cu s or m ultiple 

so lu tion  o rie n ta tio n . The m ore focused  one becom es the fe w er so lu tions one 

seeks in problem  solving.

This decision making model (shown in the follow ing fig u re ) does not 

seek  to  d if fe re n tia te  good and bad s ty le s  of decision  m aking, only to  classify  

decision  m akers. A p a r tic u la r  decision s ty le  does not p roduce good and bad 

dec isions, ra th e r  the in te ra c tio n  betw een  the s ty le  and th e  env ironm ent tends 

to d ic ta te  the b e t te r  s ty le  fo r  th a t  environm ent.

D river/M ock M odel

High

H ierarch ic In te g ra tiv e

Info rm ation
Used

D ecisive F lexib le

Low
Uni -focus

F ocus

M ulti-foeus
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The s ty le s  defined  are D ecisive , F lex ib le , H ierarch ic , In te g ra tiv e , and 

C om plex. These nam es a re  not m eant to imply any bias tow ard  p a r tic u la r  

s ty le s  and should not be taken  in th a t  lig h t. The individual decision  sty les  

are  defined  as follow s:

The D ecisive S ty le is a f a s t ,  a c tio n  s ty le . A person using th is s ty le  uses low 

info rm ation  and keeps very focused . In this m anner, he can handle many 

problem s, one at a tim e . This person tends to reach  very fa s t decisions in 

simple env ironm en ts, a lthough re se a rc h  by D river and Mock (1975) tends to 

in d ic a te  th a t  if the environm ent ge ts  too  com plex, th e  D ecisive will becom e 

a slow decision  m aker. A person using th is s ty le  is concerned  w ith tig h t 

co n tro l over a small a re a . He ten d s to  like th e  w e ll-d e fin ed  o rg a n iz a tio n  with 

a minimum of in te rv e n tio n  and a minimum of d ev ia tion  from the ru les . He 

p re fe rs  b rie f d iscussions and sum m arized re p o rts  lead ing  to  ac tio n  s tep s  to  be 

tak e n .

The F le x ib le  S ty le also uses low in fo rm ation  inpu t bu t ten d s to be d iffuse  in 

th e  use of the in fo rm ation . Many in te rp re ta tio n s  from th e  sam e d a ta  are 

possible from this s ty le . The F lex ib le  s ty le  uses a lo t of in tu itiv e  decisions 

and tends to dislike rig id  o rg a n iz a tio n a l co n tro l. This s ty le  likes a lo t of 

com m unication  w ith  a group b u t, like the D ecisive , th e  F lex ib le  likes the 

com m unication  short bu t from a v a rie ty  of p eop le . D iffering  so lu tions  do not 

b o th e r th is s ty le  a t  all. T here is a g re a t  a ffin ity  fo r co m m ittee  chairm anship  

or m em bership in th is s ty le .
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The H ierarc h ic  S ty le is an in form ation  m axim izer. This s ty le  likes p len ty  of 

in fo rm ation  and would like to con tro l the in fo rm ation  flow . A person  using 

th is  s ty le  ten d s to use a la rg e  am ount of in fo rm ation  to ju stify  one so lu tion  

and a tte m p ts  to develop the " p e rfe c t"  so lu tion . W here the F lex ib le  sty le 

m ight ten d  to " sa tis f ic e "  in arriv ing  a t a so lu tion , th e  H ierarch ic s ty le  tends 

to "m axim ize" in g en e ra tin g  a so lu tion . Long, w e ll-th o u g h t-o u t, e la b o ra te  

so lu tions  are the o u tp u t of th is s ty le . B rief com m unication is e i th e r  not 

to le ra te d  or simply ignored , and the H ierarch ic tends to  make long thorough 

re p o rts  reach in g  a single "obvious" conc lusion . The H ierarch ic does not 

ap p re c ia te  a l te r n a te  so lu tions as they  are  view ed as a lack  of understand ing  

of th e  re a l p roblem .

The In te g ra tiv e  S ty le  is also an in form ation  m axim izer. While th e  person 

using th is s ty le  also ten d s to be a solu tion  m axim izer, th is s ty le  g e n e ra te s  

many good so lu tions r a th e r  than  the "b est"  so lu tion . This s ty le  loves 

in fo rm ation  fo r in fo rm a tio n 's  sake , and it loves to  share the in fo rm ation  w ith 

anyone who will d iscuss i t .  W here the F lex ib le  sty le  can g e n e ra te  a new 

so lu tion  from  th e  sam e in fo rm ation  given a second  look, th e  In te g ra tiv e  sty le  

can g e n e ra te  alm ost endless so lu tions each  tim e it looks a t the in fo rm atio n . 

P lanning  is only fo r the g en era l d irec tio n  and can be changed  a t any tim e . 

The In te g ra tiv e  can be highly c re a tiv e  and highly ex p e rim en ta l. The sty le 

works b est in n o n -h ie ra rc h ica lly  s tru c tu re d  o rg a n iz a tio n s  and is an e x c e lle n t 

team  m em ber. C om m unication  is of a com plex and lengthy  n a tu re  and tends 

to exp lo re  many a re a s  a t once .
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The Com plex S ty le  is a m ultip le s ty le . The D ecision S tyle M odel suggests 

th a t  some people will exh ib it more than one basic s ty le . While some mixed 

s ty le s  are found in all b o rd e r a reas , th e  Complex sty le  has been overru ling  

w ith g re a t  c o n sis ten c y . The Complex s ty le  is a mix of th e  H ierarch ic and the 

In te g ra tiv e  s ty le s . This s ty le  has th e  c h a ra c te r is t ic s  of bo th  s ty le s  on which 

it bo rd e rs . I t  considers all th e  in form ation  it can get and produces m ultiple 

so lu tions. H ow ever, unlike the In teg ra tiv e  s ty le , th is s ty le  can choose the 

so lu tion  it fe e ls  is th e  "b est"  of all. O th er c h a ra c te r is t ic s  are  shared  in much 

the sam e way (D river and M ock, 1975).

B ack-up  D ecision S ty le  is th a t  sty le  which a person fa lls  back on (or re so rts  

to) w hen he is co n fro n ted  w ith  " inform ation  overload" an d /o r tim e p ressu re  

w hich fo rces  him to modify his usual (more re la x ed ) s ty le  of decision  m aking. 

All so rts  of back-up  s ty le s  a re  possible. For exam ple, one person m ight be 

norm ally a h ie ra rc h ic  decision  m aker, w hereas under p re ssu re , he will te n d  to 

becom e d ec isiv e . A no ther person  might be ju st th e  opposite , moving from  the 

dec isive  s ty le  tow ard  the h ie ra rc h ic  sty le  when co n fro n ted  w ith info rm ation  

overlo ad .

In te g ra tio n  S ty le  Test(IST)

There are  two m easures of the decision s ty le s  p o s tu la ted  by D river and 

Mock? 1) the D river D ecision Style E xerc ise  or In teg ra tio n  S tyle T est (1ST), 

designed  to assess unconscious sty le ; and 2) the D riv e r-S tre u fe rt C om plexity  

Index (CXSD), aim ed at m easuring  o n e 's  conscious s ty le . The D river 

In te g ra tio n  S tyle T est was th e  in strum en t used in th is re se a rc h  p ro je c t .
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APPENDIX B 

MANGERIAL DECISION STYLES* 

by Alan J. Rowe

P erhaps one of the most in trigu ing  approaches to understanding  

the decision m aker is th e  analysis of decision  s ty le s . I t  p rovides an 

insight and p e rsp ec tiv e  not previously ava ilab le fo r p re d ic tin g  and 

un d ers tand ing  why m anagers m ake decisions th e  way they do. D ecision 

sty le s  are  usefu l in desc rib ing  the m an ag er's  problem -solving ca p ab ility  

as well as the m an a g er 's  lead ersh ip  a t t r ib u te s .  B ecause problem  solving 

involves the m an a g er 's  p e rc e p tu a l and cogn itive  skills, it is a key 

e lem en t in defin ing  decision  s ty le s . On the o th e r  hand, becau se  s tra te g y  

im plem en tation  involves th e  o rg a n iz a tio n  and is concerned  w ith the 

m an a g er 's  leadersh ip  a b ility , env ironm enta l com plexity  is th e  o th e r 

c r it ic a l  e lem en t in decision  s ty le s . Both fa c to rs  are  used to d efine  a 

m an g e r's  decision  s ty le . M ore o then  than  not we observe th a t  decision  

s ty le s  form  the basis fo r s t ra te g ie s  th a t  a re  pursued .

Early approaches th a t  w ere used d esc ribed  the m an a g er 's  

lead ersh ip  s ty le  as being e ith e r  au th o rita r ia n  or d em o c ra tic . L a te r  

ap p ro ach es have d ea lt w ith e i th e r  the am ount of pow er th a t  th e  m anager 

is w illing to  share w ith su b o rd in ate s  or th e  a b ility  to  handle in fo rm ation .

At th e  o u tse t of th e  d iscussion of decision  s ty le , tw o im portan t 

issues should be t r e a te d .  The firs t  concern  is w h e th er th e re  is a "one

* R ow e, A., M ason, R ., and D ickel, S tra te g y  M anagem ent and B usiness 
P o licy . A ddison-W esley P ublishing Co., R ead ing , M ass., 1982.
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b e s t"  s ty le . C losely re la te d  to this idea  is th e  second question  of "style 

flex ib ility " . A norm ative  approach  to m anagem ent suggests a "one best"  

way. H ow ever, s ty le  ap p ro p ria ten e ss  depends on th e  p a r tic u la r  s itu a tio n , 

and it is thus d iffic u lt to  specify  ahead  of time a single ideal s ty le . 

R a th e r , s ty le  flex ib ility  appears  to be a m ore a p p ro p ria te  basis for 

dete rm in ing  how b est to  respond to varying and com plex s itu a tio n s . On 

the o th e r  hand , a m an a g er 's  perso n ality  or s ty le  may be fixed . T here are 

rig id , c o n tro lle d  m anagers who seldom change, while o th e rs  can change 

d ra m a tic a lly . The ev idence  in d ica te s  th a t  some m angers are inheren tly  

in flex ib le , w hile some are  q u ite  flex ib le and can adap t th e ir sty le  as

re q u ired  by the s i tu a tio n . The fa c to rs  shown in Table B - l  ind ica te

c h a ra c te r is t ic s  th a r  can be used to  d istinquish  flex ib le  and rigid decision 

s ty le s . T hese fa c to rs  i l lu s tra te  d iffe re n c e s  in behavior th a t  can 

co n tr ib u te  to  s ty le  flex ib ility  and to a m an a g er 's  ab ility  to  deal w ith 

highly am biguous or changing cond itions. A lthough the flex ib le s ty le  is

b e t te r  a t handling com plex problem s, th e  rig id  sty le  is ab le to deal with

problem s th a t  re q u ire  quick decisions or rap id  a c tio n .

C o g n itiv e  A sp e c t of D ecision S tyles

T here is grow ing re co g n itio n  of the ro le of conscious goal se ttin g  

in unders tan d in g  individual behavior and p erfo rm an c e. By exam ining 

co g n itiv e  p ro c esses , one can expla in  d iffe re n c e s  in individual th inking , 

rem em bering , or p e rce iv in g . C ogn itive p rocesses d esc ribe  the lea rned  

hab its  by w hich people th ink , p rocess info rm ation , u tiliz e  th e ir 

co n c ep tu al ca p a b ility , and respond to  s tre s s .
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C og n itiv e  com plexity  involves the d iffe re n tia t io n , which 

re sp re se n ts  the num ber of dim ensions and individual e x tra c ts  from d a ta , 

the a b ility  to a r tic u la te ,  and the fineness of d iscrim ination  th a t  one 

a c h iev es . In teg ra tio n  deals w ith  th e  com plexity  of the rules used to 

com bine d a ta  and new co n s tru c ts  th a t  a re  co n sid ered . Highly an a ly tic a l 

ind iv iduals, fo r exam ple , p e rce iv e  p a tte rn s  of d a ta  in te rre la te d n e ss  or 

w holeness. B ecause people u tiliz e  varying co n s tru c ts  to ev a lu a te  

in fo rm atio n , th e  low -cogn itively  complex person tends to p e rce iv e  the 

env ironm ent in term s of a few  rigid rules of in te g ra tio n . On the o th e r 

hand , th e  individual w ith high cogn itive com plexity  can easily  to le ra te  

am biguity  and c o n tra d ic to ry  cues.

D ecision S ty les

D ecision s ty le s  are  only one asp e c t of a decision s itu a tio n . It 

w ould be u n re a lis tic  to e x p e c t th a t  s ty le s  alone could provide the basis 

fo r more e f fe c tiv e  decision  m aking. Y et when considered  in the e n tire  

o rg a n iz a tio n a l c o n te x t and as one fa c e t  of the decision p rocess, decision  

s ty le s  p rovide valuable in sigh ts for understand ing  the decision  m aker, for 

expla in ing  a c tio n s  ta k e n , and for re la tin g  th e  individual to the task  

re q u irem en ts . B ecuase of th e  im portance of s ty le s  in decision m aking, 

th ey  have been  exam ined in considerab le d e ta il and re la te d  to  the 

m anageria l fu n c tio n s  of problem  solving and leadersh ip . A d e ta ile d  

discussion of the C og n itiv e-C o n tin g en c y  Model fo llow s:
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TABLE B -l . S ty le F le x ib ility

R igid Flexib le
F a c to r s ty le sty le

T o lerance  fo r am biguity Low High
Need for s tru c tu re High Low
Use of pow er A u th o rita r ia n S ensitive
Need fo r con tro l High Low
Values th a t  a re im p o rtan t R ules Honesty
Dealings w ith o th e rs E xpec ts re su lts Supportive
Persona l o rie n ta tio n Self O thers

A C o q n itiv e-C o n tin g en c y  M odel of D ecision S ty les

A c o g n itiv e -c o n tin g e n cy  decision  s ty le  model is shown in F igure 

B - l .  I t  is based on tw o p rincipal com ponents* th e  m an ag er's  cogn itive 

s ty le  and the m an a g er 's  env ironm en ta l co n c ern s . It in co rp o ra tes  the 

ta sk /p eo p le  dim ension as p a rt of th e  environm en ta l com plexity  and 

develops a d is tin c tio n  b e tw e en  the m anager and the lea d er based on 

cogn itive  com plex ity . As d esc rib ed  by Z alezn ick  (1970), a reas  th a t  not 

cogn itive ly  com plex are  co nsidered  th e  m ain tenance  func tion  of 

m anagem ent, w here the focus is on ob ta in ing  re su lts  and m otivating  

em ployees. The more cogn itive ly  com plex m anager deals w ith ideas and 

can be considered  a le a d e r  who is co n cern ed  w ith d irec tio n  or outlook 

for the firm .

The rig h t half and th e  le f t  half of th e  m odel in F igu re B -l  appear 

to correspond w ith th e  re su lts  of re se a rc h  on the le f t  and righ t 

hem ispheres of the b ra in . The le f t  hem isphere dea ls w ith log ical though t, 

is a n a ly tic , p ro c esses  in fo rm ation  se r ia lly , and is used for oral and 

w ritte n  language. I t handles sp ee ch , po in ting , and smiling as well as the
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a b s tra c t  logic needed  for m a th em a tics . The rig h t hem isphere sp ec ia lized  

in in tu ition  and c re a t iv i ty . I t  p e rce iv e s  th ings as a w hole, has a 

com prehensive sense of tim ing , and can encom pass many thoughts a t the 

sam e time (p a ra lle l p rocessing  of in fo rm ation ). I t  ap p re c ia te s  space , 

im agery , fa n ta sy , and m usic. R ig h t-b ra in  th in k ers  are a r tis t ic ,  and 

dream s seem  to be predom ina te ly  rig h t-b ra in  fu n c tio n s .

The s ty le  d esc rip tio n s  provided  below  a re  an a tte m p t to  re la te  the 

decision  m aking of an individual to  th e  co g n itiv e-th in k in g  domain and to 

the m anagerial re q u irem en ts  of dealing  w ith task s  and people . The low er 

half of F igure B - l  shows th e  d ire c tiv e  and behav io ra l s ty le s , who p re fe r  

s t ru c tu re . The co g n itiv e  com plexity  dim ension, which se p a ra te s  the upper 

and low er h alf, is used to  d istinquish  the m anagerial from th e  leadersh ip  

fu n c tio n s .

FIGURE B -l .  C o g n itiv e -C o n tin g en c y  D ecision S ty le  M odel

T o leran ce  fo r 
A m biguity

C ogn itive  
com plexity

Need for 
S tru c tu re

E nvironm enta l C om plexity

1. D ire c tiv e  s ty le ; This individual has a low to le ra n c e  for 

am biguity  and tends to  focus on the tec h n ic a l side of th e  environm enta l 

com plexity  sc a le . G en era lly  a person w ith th is s ty le  is a u to c ra tic  and has

A naly tic C oncep tua l

D ire c tiv e B ehavioral

T echn ical O rg an iza tio n al
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a high need fo r pow er. B ecause they use l i tt le  in form ation  and few 

a lte rn a tiv e s , speed and sa tis fic in g  are ty p ica l of th ese  ind iv iduals. 

D irec tive  people ten d  to  p re fe r  s t ru c tu re  and d e ta ile d  in fo rm ation  th a t  is 

given o ra lly . They also tend  to follow  p ro ced u res  and to be agg ressiv e . 

T heir focus is in te rn a l to  th e  o rg n iza tio n  and sh o rt-ra n g e , w ith  tig h t 

co n tro ls . A lthough th ey  a re  e f fe c tiv e  and log ica l, they  need sec u rity  and 

s ta tu s , and they  have th e  drive  re q u ired  to  co n tro l and dom inate o th e rs .

2. A na ly tic  s ty le s This individual has a much h igher to le ra n c e  for 

am biguity than  the d ire c tiv e  m anager. He also has a more cognitively  

complex p e rso n a lity . T hese fe a tu re s  lead to the desire fo r more 

in form ation  and co n s id e ra tio n  of more a lte rn a tiv e s  than  used by the 

d ire c tiv e  s ty le . H ow ever, because  of the low env ironm enta l com plexity  

fa c to r ,  co n cern  tends to  be tec h n ic a lly  o rien te d  w ith an a u to c ra tic  b en t.

The an a ly tic  sty le  is b es t ty p ified  by th e  ab ility  to adap t to or cope

w ith new s itu a tio n s . This s ty le  is o rien te d  to  problem  solving and s triv es  

fo r the maximum th a t  can  be ach ieved  in a given s tiu a tio n . An im portan t 

c h a ra c te r is t ic  of an a ly tic  individuals is th a t  they  o fte n  re ach  top posts 

in a  com pany or s ta r t  th e ir  own firm s. They enjoy v a rie ty  and p re fe r  

w r itte n  re p o rts . They value re su lts  and enjoy ch a lle n g es . They ten d  to  be

c re a tiv e  and are  good a t  a b s t ra c t  or d ed u c tiv e  th inking .

3. B ehavioral s ty le ; While low on the co g n itiv e  com plexity  sca le , 

this m anager has a deep concern  fo r the o rg a n iz a tio n  and fo r the 

developm ent of peop le . The behav io ral s ty le  m anager tends to be 

supportive  of people , is co n cern ed  w ith su b o rd in a te s, and enjoys 

counseling . B ecause of re c e p tiv ity  to  suggestions , an individual w ith this
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sty le  com m unicates easily , shows w arm th , is e m p a th e tic , uses persuasion , 

and a c ce p ts  loose co n tro l. With low d a ta  inpu t, th is s ty le  ten d s tow ard  

sh o rt-  or m edium -range focus, using verbal m eans fo r com m unicating . 

Individuals w ith this s ty le  seek a c c e p ta n c e  and are  basica lly  

p e o p le -o rien ted .

4. C o n cep tu a l s ty le ; Having both high co g n itiv e  com plexity  and a 

focus on high environm en ta l com plexity , people w ith th is s ty le  tend  to  be 

sy stem s-o rien te d  w ith high d a ta  usage . They like long e la b o ra te  re p o rts  

and consider many a lte rn a tiv e s . As w ith the sup p o rtiv e  s ty le , th e re  is 

tru s t  and openness in re la tio n s  and shared  goals w ith  su b o rd in ates. 

C o n cep tu a l m anagers ten d  to  be p e rfe c tio n is ts  who value quality  and 

w ant to  exam ine many so lu tions to  problem s. They ten d  to  be innovative 

in th e ir  so lu tions and can v isualize com plex re la tio n sh ip s . Their concern  

is on long-range problem s, and they  have high o rg a n iz a tio n a l 

com m itm ent. They are  a c h iev em en t-o rien ted , and they  value p ra ise , 

reco g n itio n , and independence . They p re fe r  loose co n tro l to  pow er and 

will use p a r tic ip a tio n  freq u en tly .

A lthough the above c a te g o rie s  ap p e ar to be d is tin c t and 

non-overlapp ing , most m anagers have c h a ra c te r is t ic s  th a t  fa ll in to  more 

th an  one. The dom inant s ty le  is the one used m ost f re q u e n tly . H ow ever, 

m anagers have m ultiple s ty le s , w ith one o ften  being dom inant while the 

o th e rs  are backup s ty le s . C u rre n t re se a rc h  in d ic a te s  th a t  the dom inant 

s ty le  depends on the c o n te x t w ithin which a dec ision  is m ade. Thus, th e  

s ty le  c a te g o rie s  liste d  above are in tended  to d esc rib e  ty p ica l or general
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s itu a tio n s , and an o th e r model has to be used to desc ribe  the 

env ironm enta l fa c to rs  (e .g ., R ow e 's  fo u r-fo rc e  m odel).

A lthough any decision sty le  c a te g o riz a tio n  is bound to be only 

approx im ate , knowing an ind iv idua l's  dom inant s ty le  provides a useful 

re fe re n c e  p o in t. If one can iden tify  th e  dom inant cogn itive  sty le  and 

o rie n ta tio n  to  environm enta l re q u irem en ts , decision-m aking  behavior can 

be b e t te r  u nders tood .

FIGURE B-2. E xpanded C o g n itiv e-C o n tin q en c y  M odel

A na ly tic C o n cep tu a l P ro a c tiv e
Thinking C on tro l A chievem ent A daptive
o rie n ta tio n Logic Systems C hange L eader

Variety C om ple teness E valua tive

D irec tive B ehavioral R e a c tiv e
A ction Pow er Support R ules M anager
o rie n ta tio n S tru c tu re P ersuasion M ain tenance

Speed Em pathy Verbal

Task People
(In itia tin g ) (O rgan iza tion )

A nother m eans of exam ining the four basic s ty le s  is shown in 

Table B -2. The above fig u re  focuses on th e  d iffe re n c e s  each  sty le 

exh ib its  in term s of the th in k in g /a c tio n  and le a d er/m an a g er d ichotom y. 

The an a ly tic  and co n c ep tu al s ty le s  are  m ore cogn itively  o rien te d  than 

th e  d irec tiv e  or behav io ral s ty le s . This is re f le c te d  in the approaches 

they  follow , as shown a t the rig h t side of F igu re B -2. The 

co g n itiv e -c o n tin g e n cy  model also can be used to d istinguish  lea d er and 

m anager beh av io r. Thus th e  upper half of the tab le  shows lea d ers , who 

are  p ro a c tiv e  and c h a n g e-o r ien ted . The low er half focuses prim arily  on
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th e  m ain tenance  a c tiv it ie s  used by m anagers to  ensure o rg a n iz a tio n al 

perfo rm an c e.

The re a c tio n  of each  s ty le  to s tre s s , m o tiv a tio n , and p e rcep tio n  

provides a n o th e r basis fo r understand ing  decision  m akers. This is re la te d  

to the four s ty le s , as shown in F igu re B-2.

TABLE B-2. M anageria l S ty le  R eac tio n s

B asic style* Under s tress :
Is m o tiv a ted
by-

R e a c ts  to 
stim uli by 
using:

Stimuli 
a re  seen*

D irectiv e Becom es
annoyed

P o w er/
s ta tu s

P re c e p ts Serially

A na ly tic Follow s ru les C hallenge Insight Logically

B ehavioral Avoids A c cep ta n ce In stin c t B ehaviorally

C o n cep tu a l Is e r ra t ic R ecogn ition In tu itio n R ela tio n ally

O ne would not ex p e c t m anagers to  f it  nea tly  in to  one ca teg o ry ; 

yet the typ ica l m anager has a dom inant s ty le  w ith a t  le a st one, and 

o ften  tw o, backup s ty le s . F o r exam ple, a group of tw en ty -s ix  p re sid e n ts  

who took the c o g n itiv e -c o n tin g e n cy  inven to ry  p rovided  in F igu re B-3 had 

alm ost equal sco res  in all fou r c a te g o rie s . The im plication  is th a t  young 

p re sid e n ts  have considerab le  flex ib ility  and find l i t t le  d iffic u lty  in 

changing from one s ty le  to  a n o th e r as th e  s itu a tio n  w a rra n ts .

The decision  s ty le  inventory  in F igu re  B-3 includes tw en ty  

questions re fe r rin g  to the d iffe re n t c r ite r ia  d iscussed . While tins 

inven to ry  may not ca p tu re  all a sp e cts  of decision  s ty le , it will 

n ev e rth e less  provide a good ind ica tion  of a p e rso n 's  s ty le .
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Figure B-3
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APPENDIX C 

MYERS-BRIGGS TYPE INDICATOR TEST

D eveloped from Ju n g 's  p erso n ality  typology, th e  M yers-B riggs Type 

In d ica to r T est (MBTI) has been used by a la rg e  num ber of HIP 

re se a rc h e rs  to m easure the cogn itive  s ty le  of a decision  m aker. Jung 

p o s tu la te d  th a t  a p e rso n 's  cogn itive ab ility  could  be d e te rm ined  through 

th e  ev a lu atio n  of se lf-p e rsp e c tio n  in th ese  fou r sca le s : e x tra v e rs io n -

in tro v ersio n  (E-I), sen sa tio n -in tu itio n  (S-N), th in k in g -fee lin g  (T-F), and 

ju d g em en t-p e rce p tio n  (J-P ).

Jung argued  th a t  seem ingly random  v aria tio n s  in human behavior 

are  ac tu ally  qu ite  orderly  and co n s ta n t. This co n c ep t is based  on the 

assum ption th a t  people are  c re a tu re s  of h ab it, having n a tu ra l p re fe re n c e  

w ithin the ex trem es of th e  four sca les  which Jung proposed .

F o u r P erso n a lity  Scales

The four p e rso n ality  sca le s  proposed by Jung are*

1. E x tra v ers io n -in tro v ers io n  (E-I) m easu res o n e 's  view  of life . An 

e x tra v e r te d  individual is a  person o rien te d  and co n c ern e d  w ith the 

ev e n ts  occuring  around him. In tro v e rts  a re  inw ardly o rie n te d , o f te n  being 

co n tro lled  by th e  env ironm en t.

2. S en sa tio n -in tu itio n  (S-N) m easures o n e 's  p e rcep tio n  of s tim u li. A 

sensing type is co n cern ed  w ith c e r ta in ty  and is o ften  involved w ith 

d e ta ils . An in tu itio n  type follows hunches, to le ra te s  u n c e rta in ty , and 

dea ls w ith a b s tra c tio n s .
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3. T h ink ing-fee ling  (T-F) m easu res o n e 's  s ty le  of decision  m aking. 

A thinking  individual is an a ly tic a l and he p re fe rs  to  deal w ith o b jec tiv e  

ta sk s . A fee lin g  type is more people o rien te d  and p re fe rs  sub jec tive  

ta sk s .

4. Ju d g in g -p e rc e p tiv e  (J -P ) m easures a perso n 's  p re fe re n c e  in 

dealing  w ith l ife . The judging ty p e  w ants to  re g u la te  life and co n tro l i t .  

The p e rc e p tiv e  ty p e , on the o th e r hand is flex ib le and p re fe rs  

spon taneous l ife .

Scoring

To d ete rm in e  h ab itu a l p re fe re n c e s  b etw een  the two poles of each  

sc a le , guestions on the MBTI te s t  a re  se t up in a fo rced  form . The 

in d ica to r yields two ty p es  of sco res  fo r each  person . One is a 

dichotom ous sco re  w here the person  is typed  in four dichotom ous type 

ca te g o rie s . The o th e r  sco re  is the continuous score which is the 

tra n s la tio n  of th e  fou r individual sco res  in to  a single overall m easure.

In te rc o rre la t io n s  o f T y p e-C a teg o ry  Scores

S tr ie k e r  and R oss (1963) and Webb (1964) stud ied  MBTI type 

c a te g o rie s . The re su lts  of th ese  s tu d ies  confirm ed independence of the 

E-I, S-N, and T-F  sca le s  but S-N and J -P  c a te g o rie s  w ere found to 

m easure th e  sam e c h a ra c te r is t ic s  of p e rso n a lity . A dd itionally , th e  stud ies 

by M adison, W ilder, and Suddiford (1963), M yers (1962), R ichek  (1969), 

Schm idt and F re tz  (1965), and S tr ie k e r , Schiffm an and Ross (1965) 

confirm  the above find ings th a t  th e  E-I, S-N, and T-F sca le s  are  ac tu ally

R e p ro d u c e d  w ith p e rm iss io n  of th e  co p y rig h t ow ner. F u rth e r  re p ro d u c tio n  p ro h ib ited  w ithou t p erm iss io n .



www.manaraa.com

176

th re e  in dependen t p e rso n a lity  dim ensions.

R e te s t  R e su lts  of MBTI

S tudies of Levy, M urphy and C arlson  (1972), S talcup (1968), and 

S tr ie k e r  and R oss (1964a) involved co llege s tu d en ts ; and the study by 

W right (1966) involved e le m e n ta ry  school te a c h e rs . The sub jec ts  w ere 

r e te s te d  a f te r  a period  of six yea rs  to d e te rm ine  th e  s tab ility  of type 

c a te g o ry  sc o re s . In every  case the ag reem e n t was sign ifican tly  g re a te r  

than  would be ex p e c ted  by ch a n ce .

V alid ity  o f th e  M yers-B riggs Type In d ica to r

T hree types of va lid ity  s tu d ies  have been  published, dealing  w ith 

the problem s of: E x trav ers io n -In tro v ers io n  validity; S ensing-In tu ition

valid ity ; and T hink ing-F eeling  valid ity .

E x tra v ers io n -In tro v ers io n  V alidity

E x tra v e rte d  types  ap p e ar to  like ac tio n  and g e ttin g  involved in 

new s itu a tio n s . M yers (1962); R oss (1966); Webb (1964); and S tr ie k e r  and 

R oss (1962) s tu d ie s  concluded  th a t  e x tra v e r te d  types tend  to  be 

t a lk a tiv e , g reg ario u s and im pulsive. These s tu d ies  also in d ica te  th a t 

in tro v e r te d  types  would ra th e r  re f le c t  b e fo re  ac tin g , and they enjoy 

w orking a lone . S tr ie k e r  and Ross (1964) s tud ied  the c a re e r  p re fe re n c e s  

of th ese  tw o p e rso n a lity  ty p e s . The re su lts  confirm ed e a rl ie r  assum ptions 

of th ese  p erso n a lity  ty p es . E x tra v e rts  p re fe r  working w ith o th e rs  and are 

a t t r a c te d  to  such vo ca tio n s  as se lling  and socia l w ork. In tro v e rts , on the
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o th e r  hand, p re fe r  a c a re e r  in a tec h n ic a l f ie ld  w hich o ften  has them 

w orking alone .

S ensinq -In tu ition  V alidity

M cC aulley and N a tte r  (1974) re sea rch  in d ica te s  th a t  a p re fe re n c e  

for sensing leads to  an in te re s t  in w hat is solid  and re a l. The sensing 

ty p e  has a fa c tu a l  o r ie n ta tio n  and a s trong  need  fo r o rd e r. S tr ie k e r  and 

R oss (1964b) suggest th a t  sensing types are  a t t r a c te d  to ca re e rs  in 

banking , sa les , and police w ork. In tu ition  types  appear to be s tim u la te d  

by no v elty  and ch a n ce . The in tu ito rs  p re fe r  to  use th e ir  minds and have 

co n sid erab le  to le ra n c e  for com plexity  (S triek e r and Ross, 1962). They 

usually  p re fe r  p ro fessional vocations w hich allow  them  more autonom y, 

such as w r ite rs , s c ie n tis ts , and m usicians (S triek e r and R oss, 1964b).

T hink ing-F eeling  V alidity

Thinking types  tend  to  be o b jec tiv e  and a n a ly tic a l in making a 

d ec isio n . They are genera lly  a t t r a c te d  to voca tions w hich re q u ire  logical 

th inking  such as sc ie n tif ic , te c h n ic a l, and business p rofessions (S triek e r 

and Ross, 1964b).

F eelin g  types  appear to be ex trem ely  in te re s te d  in human values 

and in te rp e rso n a l re la tio n sh ip s . They tend  to be a t t r a c te d  to th e  helping 

p ro fessions, such  as tea ch in g , counseling , custom er re la tio n s , social work, 

and the m inistry  (S triek e r and Ross, 1964b).
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P re d ic tiv e  V alidity

C onary  (1966), G odschm idt (1967), and S tr ie k er e t al. (1965) 

s tu d ie d  the MBTI in d ic a to r 's  ab ility  to  p re d ic t choice of a s tu d e n t 's  

m ajor along w ith his su ccess  in co llege . T hese re se a rc h e rs  concluded  th a t  

th e  MBTI te s t  has a m odera te  p re d ic tiv e  valid ity .

R e c e n t R e se a rc h  Using MBTI

While not focusing  on decision  making per se , M itro ff and K ilner

(1976) used th e  MBTI in a c o n te n t analysis of m anager's  s to rie s  about

th e ir  "ideal o rg a n iz a tio n s" . The findings are sum m arized below?

P erso n a lity  ty p e  Ideal O rg an iza tio n

ST R igid o rg a n iz a tio n a l s tru c tu re ,
im personal.

NT B road, global o rg a in z a tio n . A " th e o re ti
c a l"  o rg a n iz a tio n , id e a lis tic , and 
"im personal".

NF G lobal th e o rie s , b u t they  focus on
general personal and hum anistic  values.

SF R igid o rg a n iz a tio n a l s t ru c tu re ,  th a t
focuses on personal and human re la t io n 
ships.

H enderson and N utt (1980) explored  the e f fe c t  of decision  s ty le  on 

a dec ision  m ak e r's  p e rcep tio n  of risk and his in c lin a tio n  to adopt ca p ita l 

expansion  p ro je c t . They have found a strong  co rre la tio n  betw een  the 

c h o ic es  made by ex e cu tiv es  and cogn itive  s ty le . They concluded  th a t  SF 

e x e c u tiv e s  like to co n fro n t th e  u n ce rta in ty  while ST ex e cu tiv es  

p re fe r re d  to d e fe r  ac tio n  an d /o r to an a ly ze  the u n c e rta in ty . They 

sp e c u la te  th a t  th e  p a r tic ip a tio n  of ST and SF ex e cu tiv es  in the sam e
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d ecision  making s itu a tio n  may be the main cause of co n flic ts  in decision  

m aking.

Dickson, Senn and C hervany (1977) stud ied  the re la tio n sh ip  

b e tw e en  a vecision  m ak e r's  cogn itive  s ty le  (i.e ., an a ly tic  versus 

h e u r is tic )  and MIS u ti liz a tio n . They have found a positive co rre la tio n  

be tw e en  th ese  tw o variab les .

B ehling, G iffo rd  and Tolliver (1980) show ed th a t  " in tu itiv es"  b et 

s ig n if ican tly  la rg e r am ounts of money than  "sensors", re g ard le ss  of how 

in fo rm ation  was prov ided . A pparen tly , they  a re  willing to  ta k e  m ore risks 

a n d /o r p e rce iv e  less risk than  sensors do.

M yers-B riggs Type In d ica to r D ecision M odel

The M yers-B riggs Type In d ica to r te s t  m easures s ig n if ican t 

d iffe re n c e s  in perso n ality  th a t  a r r  ac co u n ted  fo r by a l te r n a te  m ental 

fu n c tio n in g . This approach  to cogn itive  (decision) s ty le s  is based  on 

Ju n g 's  prem ise th a t  people use d iffe re n t ways to  p e rce iv e  th ings, p eop le , 

or id ea s  and use d iffe rin g  judgm ents in arriv ing  a t  conclusions concern ing  

w hat has been p e rce iv e d . Jung defined  tw o w ays of perce iv in g  and tw o 

ways of judging as follow s:

1. P e rc e iv in g  by* a)sensing th ings d ire c tly , or
b)in tu ition  based on unconscious ideas or 

asso c ia tio n s .

2. Judging by? a)log ical, im personal p ro c esses , or
b)the use of fee ling  or su b jec tiv e  values
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In add ition  to  the four basic c a te g o rie s , tw o o th er a sp e c ts  w ere added. 

The f irs t is the in tro v e r t- e x tro v e r t  dichotom y w here p e rcep tio n  and 

judgm ent focus e i th e r  on co n c ep ts  or ideas ra th e r  than  people and 

th ings. The second is te rm e d  th e  "shadow side", w hich can be construed  

e ith e r  as a back-up  s ty le  or behav io r under s tre s s  becau se  of suppression 

of conscious th ink ing . D iag ram atica lly , th e  Jung  model is shown belowr

Thinking(T)

Judging

F eeiing (F )

Sensing(S) Intuition(N )

P erc e iv in g

L eft-B ra in  R igh t-B rain
O rie n ta tio n  O r ie n ta tio n

Sensation
Thinking
(A n a ly tic /

H ierarch ic)
(ST)

In tu itio n -
Thinking
(C o n ce p tu a l/

In te g ra tiv e )
(NT)

S en satio n -
F eeling
(D irec tiv e /

D ecisive)
(SF)

In tu itio n -
F eeling
(B ehav io ral/

F lex ib le )
(NF)
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R o w e 's  D ecision S ty le Inven to ry  (DSI) versus M yers-B riggs Type In d ica to r

R o w e 's  DSI m easures cogn itive  s ty le s  along two dim ensions; 

co g n itiv e  com plexity  and environm en ta l com plex ity . The DSI c la ss ifie s  a 

su b jec t in to  one of four co g n itiv e  s ty le s : d ire c tiv e , an a ly tic , co n c ep tu a l, 

or b eh a v io ra l.

The MBTI t e s t 's  th in k in g -fee lin g  and sen sin g -in tu itio n  sca les  seem 

to p a ra lle l the c o g n itiv e  com plexity  and env ironm en ta l com plexity  

dim ensions of R o w e 's  C og n itiv e-C o n tin g en c y  model shown in F igure C - l .  

F u r th e r ,  co g n itiv e  com plexity  can be divided into two se p a ra te  

o rie n ta tio n s :  thinking and ac tio n . A th inking  person is one who likes to 

co n tro l his env ironm en t. An ac tio n  o rien te d  individual p re fe rs  to  m anage, 

desiring  ru les and m ain tain ing  s ta tu s  quo.

F igure C - l

C o g n itiv e -co n tin g en cy  D ecision S ty le M odel

C o g n itiv e  .

T o leran ce  fo r 
Ambiguity A na ly tic

(ST)
C oncep tua l

(NT)

C om plexity

N eedfor D irec tive B ehavioral
S tru c tu re (SF) (NF)

T echn ical O rgan iza tional

Environm enta l C om plexity
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In th is model th e  5F individual re lie s  mainly on fa c ts  and m akes decisions 

using im personal analysis based  on a se r ia l, log ical p rocess of reason ing . 

This ca teg o ry  m atches  th e  d ire c tiv e  s ty le  of th e  co g n itiv e-co n tin g en cy  

m odel. The NF person  re lie s  on senses fo r p erce iv ing  bu t p re fe rs  feeling  

as the basis of judging . They are  warm and a re  more in te re s te d  in fa c ts  

ab o u t people than  th ings. This m atches the beh av io ra l c a te g o ry . The ST 

indiv idual uses in tu itio n  fo r p e rcep tio n , bu t they focus on tec h n ic a l, 

im personal an a ly sis . This corresponds to the an a ly tic  c a te g o ry . F ina lly , 

th e  NT person  p re fe rs  in tu itio n  and focuses on new possib ilities . They 

exh ib it w arm th  and com m itm ent and com m unicate ea sily . This last 

c a te g o ry  is com parable to  the c o n c ep tu a l in the co g n itiv e-co n tin g en cy  

m odel. The co rresp o n d e n ce  b etw een  th e  tw o m odels o ffe rs  fu r th e r  

support fo r the u tility  of th e  cogn itive  ap proach .

The s im ila r itie s  b e tw e en  th e  MBTI and R o w e 's  m odels a re  shown in 

Table C - l .
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TABLE C - l

P erso n a lity  c h a ra c te r is t ic s DSI MBTI
P ro a c tiv e A,C E,N
A daptive A,C E,N
C hange A,C E,N
E v alu a te A,C I.S
R e a c tiv e D,B I,S
R ules D,B T,S
M ain tenance D,B T,S
Verbal D,B N,E
L ogical D,A T,S
A naly tica l D,A T,S
Speed D,B F,N
In tu itiv e C F,N
P e o p le -o r ie n te d C,B E,N,F
T ask -o rien ted D,A I

A -  A naly tic E - E x tra v e rt
B - B ehavioral I - In tro v e rt
C -  C oncep tua l T - Thinking
D - D irec tive F - Feeling  

S - Sensing 
N - In tu itiv e

Since MBTI is a b ipo lar in s tru m en t, the co rresponding  two 

d im ensions in R o w e 's  model are  com pared . The re su lts  of th is m atching 

p ro cess  yield T able C - l .  The tw o te s ts  are com pared  for th e  common 

p erso n ality  c h a ra c te r is t ic s  which they  both  m easu re.

J u s t from a simple o b serv atio n , one can see th e  d iffe ren c es  

b etw een  the tw o te s ts .  R ow e con tends th a t  a n a ly tic s  are  p ro -a c tiv e . 

This c h a ra c te r is t ic  is found in M BTI's in tu itiv es  and e x tra v e r ts . 

A na ly tics  and in tu itiv e s  a re  c le a rly  a t tw o opposite  ex tre m es but 

follow ing both of th ese  m odels' d e fin itio n , th e  overlapping  o cc u rs . This 

seem s to  suggest in co m p atib ility  b e tw e en  these  tw o te s ts .
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APPENDIX D

WITKIN EMBEDDED FIGURE TEST

The W itkin Em bedded F igure T est (EFT) is o ften  used to  m easure a

s u b je c t 's  an a ly tic  a b ilitie s . The te s t  p re sen ts  a serie s of g eom etric

fig u re s , ea ch  of w hich c o n ta in s  em bedded figu res th a t  the su b jec t must

find . In th e  f ir s t  p a r t of th e  te s t ,  the sub ject is shown the f ig u re 's  s ize ,

shape , and d ire c tio n . T hen, th e  su b jec t is given a p ic tu re  from  w hich th e

fig u re , shown in th e  f irs t  p a r t,  is to  be lo c a te d . The su b jec t is sco red  on

the num ber of c o r re c t  figu res  he lo ca te s  and /o r the am ount of tim e it

tak e s  him to  find the fig u re s .

The te s t  was developed  orig inally  to  m easure tw o behavioral s ty le s

ca lled  fie ld  independence  (FI) and fie ld  dependence (FD). A fie ld

ind ep en d en t person  lo c a te s  more of th e  em bedded figures while a fie ld

d ep e n d en t ind iv idual has d iffic u lty  in id en tify ing  figu res .

W itk in 's  R e se a rc h

A ccording  to  W itkin e t  al. (1962, 1971) th e  ab ility  to  "b reak -up" a

b asic co n fig u ra tio n  is re la te d  not only to the su b je c t 's  p ercep tio n  but

also h is /h e r problem  solving s ty le .

"The co g n itiv e  sty le  approaches p e rcep tu a l and in te lle c tu a l 
a c tiv it ie s  from  th e  p e rsp ec tiv e  of the person engaged  in 
them , p e rsu it of th is has d em onstra ted  th a t  an individual 
shows the sam e c h a ra c te r is t ic  ways of function ing  across 
th ese  a c tiv it ie s , suggesting  th a t  the c lass ica l division 
b e tw e en  th e  p e rc e p tu a l and th e  in te l le c tu a l  needs to  be 
re la x e d ."  (W itkin e t  a l., 1971, p .7-8)

O th e r  R e se a rc h

A num ber of subsequen t re sea rch  s tu d ies , such as Lusk (1973), 

D oktor and Ham ilton (1973), B enbasat (1978), and B ariff and Lusk (1977)
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h av e e x te n d e d  th e  b ro a d  in te r p r e ta t io n  of th e  f ie ld - in d e p e n d e n t s ty le  to  

a lso  imply h ig h er a n a ly tic a l  re a so n in g . F u r th e rm o re ,  B en b asa t (1979) 

found  su p p o rt of th e  use  of th e  E m bedded F ig u re  T es t in th is  m ore 

e x te n d e d  in te r p r e ta t io n .

T he W itkin E m bedded  F ig u re  T e s t has b ee n  w idely  used  in r e s e a r c h  

in hum an in fo rm a tio n  p ro c e s s in g . Lusk (1973) used  th e  EFT to  d e te rm in e  

w h e th e r  th e  a n a ly st is m ore a n a ly tic a l  th a n  s tu d e n ts .  He found  th a t  th e  

c o g n it iv e  s ty le / r e p o r t  fo rm a t in te ra tio n  a f f e c t s  only th o se  in e x p e rie n c e d  

in m aking  th e  ta s k  d iv isio n .

Lusk in te r p r e te d  th e s e  fin d in g s to  m ean th a t  th e  w ork e n v iro n m e n t 

a f f e c t s  th e  c o g n it iv e  s ty le  u sed . D o k to r and  H am ilton  (1973) w a n te d  to  

know  how c o g n itiv e  s ty le  a f f e c t s  th e  a c c e p ta n c e  o f re co m m en d a tio n s . 

Using th e  E FT, th e  s tu d e n ts  and  m an a g ers  in th is  t e s t  w e re  c la ss if ie d  

in to  high a n a ly tic  and  low  a n a ly tic  c a te g o r ie s .  T h ese  s u b je c ts  w e re  

p re s e n te d  w ith  tw o re c o m m e n d a tio n s , one g e n e ra l  and  one a n a ly tic .  T hey  

found  th a t  no re la t io n sh ip  e x is ts  b e tw e e n  c o g n it iv e  s ty le  and th e  

in fo rm a tio n  fo rm a t.

R e c e n t  R e s e a rc h

B en b asa t and D e x te r  (1978) c o n d u c te d  an e x p e rim e n t using th e  

EFT in an e x p e rim e n t d esig n ed  to  o b se rv e  th e  re la t io n  b e tw e e n  th e  

d ec is io n  m a k e r 's  b e h a v io ra l p e r fo rm a n c e  and  his in fo rm a tio n  u se . This 

r e s e a r c h  was one of th e  f i r s t  fin d in g s to  s u p p o rt  th e  in te ra c t io n  b e tw e e n  

c o g n it iv e  s ty le  and th e  in fo rm a tio n  fo rm a t.
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C o n c lu s io n

The p lan n e d  used o f th e  EFT to  c la ss ify  d e c is iv e s  in high and  low 

a n a ly tic  c a te g o r ie s  may no t p ro d u c e  u se fu l re s u lts .  This co n c lu sio n  

a p p e a rs  to  be su p p o rte d  by r e c e n t  r e s e a r c h  on th e  le f t  and rig h t 

hem isp h ere  of th e  b ra in . A c co rd in g  to  R ow e (1982), th e  r ig h t h em isp h ere  

p e rc e iv e s  th in g s as a  w ho le , has a  co m p re h e n s iv e  sen se  of tim ing , and 

ca n  encom pass  m any th o u g h ts  a t  th e  sam e tim e  (p a ra lle l  p ro c e ss in g  of 

in fo rm a tio n ) . This e x p la n a tio n  of r ig h t h em isp h ere  th in k in g  ap p e a rs  to 

p a r a l le l  th e  c o n c e p t of f ie ld  d e p e n d e n c e  (vs. f ie ld  in d ep e n d en ce ). 

F u r th e rm o re , th e  c o n c e p t of f ie ld  d e p e n d e n c e  also  a p p e a rs  to  p a ra lle l 

D r iv e r 's  no tio n  of fo c u s, and  s in ce  d e c is iv e s  fo c u s  on one a l te r n a t iv e  a t 

tim e , it  w ould ap p e a r  th a t  d e c is iv e s  a re  l e f t - b ra in  o r ie n te d  (or f ie ld  

in d e p e n d e n t)  and a n a ly tic a l  in o r ie n ta tio n . O n th e  o th e r  h an d , based  upon 

th e  d e f in it io n  by D erm er (1977) th a t  th e  a n a ly tic  p e rso n  is one who 

p re fe r s  m ore in fo rm a tio n , th e  EFT m ay s e rv e  only to  confirm  th e  

a n a ly tic a l  a b ility  of th e  h ie ra rc h ic  d ec is io n  m a k e r. T h ere  is some 

in d ic a tio n , based  upon r e c e n t  r e s e a r c h  by M ann (1982), th a t  R o w e 's  

a n a ly tic  s ty le  is in d ee d  m ore f ie ld  in d e p e n d e n t th a n  th e  d ire c t iv e  s ty le .  

This also  ap p e a rs  to  have b ee n  th e  c a se  in re s e a r c h  re p o r te d  on by M ock 

and  V asarhe ly i (1976) w h e re  th e  d e c is iv e  d ec isio n  m ak e r te n d s  to  be 

c la s s if ie d  as low a n a ly tic  and  h ie ra rc h ic  te n d  to  be c la ss if ie d  as high 

a n a ly tic s .  If  th is  is th e  c a s e , th e n  th e  EFT t e s t  m ay s e rv e  to  fu r th e r  

sh a rp e n  o u r c a te g o r iz a t io n  of "d e c is iv e "  d e c is io n  m ak e rs .
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APPENDIX E

C H A R A C T E R IST IC S  O F ANA LYTICS AND HEU RISTICS

T he c o n c e p t of " c o g n itiv e  s ty le " , in tro d u c e d  by W itkin (1964), is 

c lo se ly  r e la te d  to  a p e r s o n 's  a n a ly tic a l  c a p a b i l i ty .  T his link is b e tw e e n  

c o g n it iv e  or d e c isio n -m a k in g  s ty le  and  a  p e r s o n 's  a n a ly tic a l  c a p a b il i ty  

w as s u b s ta n t ia te d  by H uysm ans (1970) in his r e s e a r c h  in to  th e  n a tu re  of 

c o g n it iv e  s ty le  and  its  in f lu e n c e  on th e  p ro b lem -so lv in g  b eh a v io r  of 

m an a g em en t s c ie n t is ts .  The ea rly  r e s e a r c h  su g g e s te d  a s tro n g  

re la t io n s h ip  b e tw e e n  th o u g h t (c o g n itiv e )  p ro c e s se s  and  th e  n a tu re  o f th e  

re se a rc h e r -m a n a g e m e n t in te r f a c e  in th e  im p le m e n ta tio n  of o p e ra tio n s  

r e s e a r c h  p ro je c ts .

T he term  "c o g n itiv e  s ty le "  is used  to  r e f e r  to  th e  c h a r a c te r i s t i c ,  

s e l f - c o n s is te n t  way of fu n c tio n in g  th a t  an in d iv idua l e x h ib its  a c ro ss  

p e r c e p tu a l  and in te l le c tu a l  a c t iv i t i e s .  H uysm ans' s tu d y  w as th e  f i r s t  HIP 

r e s e a r c h  to  m ea su re  th e  im p ac t of c o g n it iv e  s ty le  d i f f e re n c e s  b e tw e e n  

m an a g em en t s c ie n t is ts  and  m an a g ers  in th e  p ro c e ss  of im p le m en tin g  th e  

re c o m m e n d a tio n s  of an o p e ra tio n s  r e s e a r c h  p r o je c t .  H uysm ans 

d is tin g u ish e d  his su b je c ts  in to  a n a ly tic  and  h e u r is t ic  w ays of re aso n in g  

a f t e r  o b se rv in g  th e  s u b je c t 's  b eh a v io r in th re e  com plex  p ro b lem -so lv in g  

s i tu a t io n s .

In o rd e r  to  c a te g o r iz e  his su b je c ts  in th e s e  tw o  s ty le s  of 

r e a so n in g , H uysm ans d e f in e d  th e  c h a r a c te r i s t i c s  e x p e c te d  from  e a c h  of 

th e  c o g n it iv e  s ty le s . He d e sc rib e d  a n a ly tic s  a s  fo llo w s:

T he a n a ly tic  d e c is io n  m ak e r re d u c e s  p rob lem  s i tu a t io n s
to  a  c o re  s e t  of u n d erly in g  c a u sa l r e la t io n s h ip s . . . .  (W hen
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m aking d ec is io n s , he p re fe r s  to  use m ore o r less e x p lic it 
m odels, o f te n  s ta te d  in q u a n t i ta t iv e  te rm s , to  form  th e  basis  
fo r  e a c h  d ec is io n ."

In a d d it io n , H uysm ans co n c lu d ed  th a t  a n a ly tic s  p la c e  le s se r  im p o rta n c e

on u n q u a n tif ia b le  in fo rm a tio n . A n a ly tic s  a lso  a re  co n s id e re d  to  be d a ta

m ax im izers  in s e a rc h  o f th e  o p tim a l so lu tio n .

H e u ris tic s  a re  th e  o p p o s ite  of th e  a n a ly tic a l  s ty le  of re aso n in g .

In s te a d  of s e a rc h in g  fo r c a u sa l re la t io n s h ip s ;

"The h e u r is t ic  d ec isio n  m ak e r s e a rc h e s  fo r  an a lo g ie s  w ith  
fa m ilia r  so lved  p rob lem s r a th e r  th a n  fo r  a  system  of 
u n d erly in g  ca u sa l re la t io n s h ip s , w h ich  is o f te n  th o u g h t 
i l lu so ry .... The re su lt in g  d ec isio n  ca n  be c h a r a c te r iz e d  by its  
em phasis on co n s is te n c y  w ith  in te rn a l  and  e x te rn a l  
e n v iro n m e n t, in c o n tra s t  w ith  th e  d e c is io n  of an a n a ly tic  
re a s o n e r  who e m p h a siz es  o p tim a lity ."

A c co rd in g  to  H uysm ans' d e f in it io n , th e  h e u r is t ic  see k s to  s a t is f ic e  

or com prom ise in d e riv in g  a t  a  so lu tio n , c o m p a red  to  an a n a ly tic  who 

consum es ad d itio n a l d a ta  to  d ev e lo p  an o p tim a l so lu tio n .

R e s e a rc h  in A n a ly tic a l  T h inking

M ost of th e  r e c e n t  HIP re s e a r c h  in c o g n it iv e  s ty le s  and 

m an a g em en t d ec isio n  m aking  in c o rp o ra te s  th e  c o n c e p t of a n a ly tic /  

h e u r is t ic  reaso n in g  in c la ss ify in g  th e  s u b je c ts .  M ock (1972) and 

V asarh e ly i (1977) ad o p te d  H uysm ans' d e f in it io n  o f high a n a ly tic  and  low 

a n a ly tic  (h e u ris tic )  in th e ir  own HIP re s e a r c h .

M ock (1972) s tu d ie d  th e  re la t io n s h ip s  b e tw e e n  in fo rm a tio n  

s t r u c tu r e s ,  d ec isio n  a p p ro a c h e s  and th e  le a rn in g  p a t te r n s  of d ec isio n  

m a k e rs . In a  s e t  of c o n tro lle d  la b o ra to ry  e x p e rim e n ts , businessm en  and 

s tu d e n t  su b je c ts  r e a c h  a s e t  of m ic ro -eco n o m ic  b u sin ess  d ec isio n s  fo r 15
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sim ula ted  tim e p eriods. The su b jec ts  w ere p re se n te d  w ith tw o d iffe re n t 

in fo rm ation  s tru c tu re s :  The f irs t s t ru c tu re  (1^) com m unicated  re a l-tim e  

info rm ation  about the decision env ironm en t, w hereas a second 

in fo rm ation  s tru c tu re  C^) p re sen ted  lagged in fo rm ation  re f le c tiv e  of the 

prev ious period .

M ock 's study follow ed Huysmans' m ethod  of te s tin g  the su b je c t 's  

co g n itiv e  s ty le  by observ ing  th e ir  b ehav io rs . His findings re le v a n t to  this 

d iscussion a re :

a. A na ly tics can be e x p e c ted  to  o u t-p e rfo rm  h eu ris tic s  in 
te rm s of p ro f its .

b . A naly tics can be ex p e c ted  to  o u t-p e rfo rm  h eu ris tic s  in 
term s of inpu t cost m in im ization .

c. In itia lly , an a ly tic s  are e x p e c te d  to  re q u ire  add itional 
decision  tim e .

d. R a te s  of lea rn ing  m easured  in term s of p ro fit 
im provem ent are not ex p e c ted  to d iffe r  b e tw e en  an a ly tic s  
and h eu ris tic s .

O th e r  finds in M ock 's study  are  shown in T able 1.
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TABLE 1

n
S k •E s s ?

thin

nppwud

Hi i Analytic* t u  b* expected to 
outperform heuriatlce In term* 
of profit*

4-18 1 »  1.08 Rajaoted
(• -  .028)

Hi aup- 
ported

Hii Analytic* can bo expected to 
outperform hauriatica in tarma 
of input coat minimiaatlon

4-18 ( -  -4.28 Rajaoted 
(■ -  .028)

Hi cup- 
ported

Hi: Initially, analytic* art ex- 
peeled to require additional 
deeiaion timo

2-8 < -  1.88 Rojooted
(a -  .08)

Hi aup-

Hi: Durini latter period*, ana* 
lytlca art expeotad to require 
leaa daciaion time

0-18 I -  .81 Accepted Hi notaup-

Hi: Rate* of looming meuuied 
in terma of profit improvement 
are not axpaetad to differ be
tween analytic* and bauriatio*

4-18 r  - 1.8
(analytloa)
r  -  .008
(hauriatica)

Regroaalona

Thcnforeno 
learning wu 
evident.

■ £ £ .

Hi: Rate of learning maaaumd in 
tarma of economic* in daeiaion 
time an initially expected to 
be larger for analytlca

2-0 F -  -.0031 Accepted Hi notaup-

Hi: / i eubjeet* an expected to 
nquin leaa daciaion time

2-18 1 -  1.80 Rajaoted 
(e -  .028)

Hinotaup-

Hu: No aignificant learning dlf* 
fanncaa an axpeotad between 
/i and It aubjaeta when learn
ing ia maaaund in tarma of 

. change* in profit*.

4-18 F -  .08
</i>
r  -  .008 
</.)

Regnaalona
wennotaig-

Tbanfonno 
learning waa 
evident.

ported

Hu: No aignificant learning dif
ference* an expected between 
/i and /itubjecta when learn- 
log ia maaaund in tarma of 
rate of dacnaat in daeiaion 
time

2-0 r  •  -.0014 AcoepMd Hu aup- 
ported
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V asarhelyi (1977) ex te n d ed  cogn itive  s ty le  consid era tio n s  in a 

decision  co n te x t to such fa c to rs  of decision  p rocess as in form ation  

qu an tity  and u ti liz a tio n , as well as the su b je c t 's  background. In his 

re se a rc h , th e  b eh a v io ra l o b se rv a tio n  is used to  c lassify  th e  su b jec ts  into 

an a ly tic s  and h e u r is tic s .

Some of th e  s ig n if ic a n t find ings by V asarhelyi (1977) were?

a . A na ly tics u ti liz e  com puters in planning more than
h eu r is tic s .

b. H euris tic s  will m ore o fte n  express th e ir concern  for
the lack of flex ib ility  of a m an-m achine system  than 
a n a ly tic s.

c . H euris tic s  u ti liz e  less in fo rm ation  than  an a ly tic s.

d. H euristic s m ake dec isions fa s te r  th an  an a ly tic s.

O th ers  findings by V asarhely i a re  shown in Table 2.
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A nalysis

In te s tin g  a m anagers decision  ap proach , assum ptions m ust be made 

as to  the approach  he ta k e s  in reach ing  a decision . A lthough the ac tu al 

p ro cess  th a t  a m an a g er 's  mind goes through canno t be observed , the 

p e rso n 's  an a ly tic a l a b ility  can be te s te d  from observing his behav io r. In 

o th e r  w ords, we are te s t in g  Huysmans' co ncep tion  of an an a ly tic  as being 

a d a ta  m axim izer in sea rch  of an optim al so lu tion . Huysmans also 

suggested  th a t  a n a ly tic s  are more s tru c tu re d  in th e ir thinking  and , 

th e re fo re , will more o fte n  use a model or a com puter program  to form 

d ec ision . C om pared to a n a ly tic s , h eu ris tic s  a re  then  considered  to be 

m ore in tu itiv e , disliking th e  s tru c tu re d  decision making p rocess . (If we 

can  a c c e p t th a t  an a ly tic s  p re fe r  w orking w ith  m odels and com puters, 

th en  the opposite  also m ight be tru e  th a t  h eu ris tic s  can be e x p e c ted  to 

d islike working w ith com puters!)

In te re s tin g ly , m ost of the c h a ra c te r is t ic s  of Huysmans' defin ition  

(1970) w ere the su b jec t of re sea rch  by Mock (1972) and V asarhelyi

(1977). While th ese  s tu d ie s  w eakly supported  the valid ity  of Huysmans' 

d e f in itio n , th e  ac tu a l find ings lacked  s ig n if ican c e  to  firm ly support the 

d ichotom ous co n c ep t of an a ly tic s  vs. h e u r is tic s . Thus, if one in te rp re ts  

th ese  re su lts  in a d if fe re n t p e rsp e c tiv e , th e  findings suggest th a t  the 

above d efin itio n s  are  ac tu a lly  the "ex trem es" of a d ichotom y, and most 

dec ision  m akers fa ll som ew here in b etw een  th ese  ex tre m es.

It seem s c le a r  th a t  the underlying prem ise of most re sea rch  on 

co g n itiv e  s ty le s  and human in fo rm ation  p rocessing  is th a t  th e  decision 

m aker is dom inantly one cogn itive  s ty le , and th a t  basica lly  he does not
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sw itch  to o th e r s ty le s . Follow ing this line of reason ing , an in fo rm ation  

p rocessing  system  should be custom ed to  th e  sp ec ia l needs of the 

d ecision  m aker, no t the o th e r way around. H ow ever, an a lte rn a tiv e  

co n sid e ra tio n  is suggested  by M cK enneyr

M ost individuals would seem to  have the ca p a c ity  to 
an a ly ze  s itu a tio n s  in all modes of beh av io r. H ow ever, p ast 
p ro cesses , tra in in g  and individual ten d e n c ies  w ould in d ica te  
th a t  most individuals have the p ropensity  or hab its  of 
analyzing  task s  fo r which they  have a norm al p ro fessional 
ro le , in one mode or o th e r ....

A C onclusion

M uch of the re c e n t cogn itive  s ty le  re se a rc h  sug g ests  th a t  decision 

m akers who c h a ra c te r is t ic a lly  or spontaneously  use an in tu itiv e  approach  

a re  also capab le  to  being sy stem atic , and v ice versa . If th is asse rtio n  is 

tru e , then  the basis fo r fu tu re  re sea rch  should be re fo cu se d  to exam ine 

such co n sid era tio n s  as the case of sw itch ing  o n e 's  co g n itiv e  s ty le  versus 

th e  case  of designing custom ized  info rm ation  system s.
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APPENDIX F

COGNITIVE STYLE MEASUREMENT INSTRUMENTS

The follow ing cogn itive  sty le  m easuring  in stru m en ts  a re  included  in 

Appendix Ft

1. P u rd u e-R u tg ers  P rio r E x p erien ce  Inventory

2. R o tte r  In te rn a l/E x te rn a l Locus of C o n tro l T est
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PURDUE -  RUTGERS PRIOR EXPERIENCE INVENTORY

The f o l l o w i n g  q u e s t i o n s  a r t  d e s ig n e d  t o  a s s a s s  soma o f  your  Im portant  
paat  e x p e r i e n c e s .

P la aa a re ed  aach l t a m ,  than  bl a c k e n  on your answar s h e e t  th e  one number 
on t h e  a c a l a  to  t h e  r i g h t  which ba at  I n d i c a t e s  how f r e q u e n t l y  t h a t  i te m  
has  oc c u r r ad  in  your  p a s t  a x p a r la n c a .

For ex ample:
Va r y  f r e q u e n t l y  Not  s t  a l l

4. In r i d i n g  t hro ugh  t h e  park,  I t r u e ________________  t r . e
had i n t e r e s t i n g  t h o u g h t s ,  o R 3 1 i

I f  you n e ve r  had i n t e r e s t i n g  t h o u g h t s ,  you would b la c ke n t h e  "1" on your 
answar s h e e t ]  i f  you had i n t e r e s t i n g  t h o u g h t s  h a l f  the  t im e ,  th e  "3" 
p o s i t i o n  would be b l a c k e n e d  on your  answer  s h e e t ;  and so  on.  I f  th e r e  
a r e  any q u e s t i o n s ,  p l e a s e  r a i s e  your  hand.

PLEASE DC NOT MARK THE BOOKLET. HCUl FREQUENTLY TRUE TQ VCUR EX
MARK ONLY YOUR ANSWER SHEET.

Very f r e q u e n t l y  
t r u e _______________

In general, in reviewing your 
past experience, would you say 
that you usually Ilka to avoid 
problems in general.

In general, in rsvlewing your 
past experience, would you say 
that you usual.y lik e  to solve 
l i t t l e  problems but avoid 
largar ones.

In general, In rsvlewing your 
past axparisnee, would you say 
that you usually lik e  to solve 
major, lengthy problems.

In genaral, in ravlewing your 
past axparlanca, would you say 
that you usually Ilka to find 
new problems to so lve.

Generally, I have found that 
s lig h t  frustration gets me 
qulta upset.

Generally I have found that 
minor fru stration doesn't 
bothar ma but when s major plan 
f a l l s ,  I am greatly disturbad.

Generally I have found that I 
can laugh at minor frustrations  
as long as major plsns are 
working out.
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8. Generally I hava found that 
aa long aa I hava aoma major 
plan working out, I don't gat 
too bothorad by othar Important 
thing* going wrong.

9 . Gonerally I hava found that 
I don't worry about fa ilu res  
too mueh.

10. I f  you had your way, would you 
Ilka to know axaetly what lay  
In atora In tha futura.

11. ir  you had your way, would you 
Ilka to know protty wueh what 
to  expeet In tha yaara ahaad.

12. I f  you had your way, would you 
Ilka to know Juat a general idaa 
of futura davalopmanta.

13. I f  you had your way, would you 
Ilka to know nothing for cartel" , 
sr ly  aoma hlnta aa to  futura 
p o a a lb llltla a .

14. I f  you had your way, would you 

futuro.

15. Kith raapaet to  wy tacant 
taataa In wovlaa, TV or reading,
I hava oftan aought extremely 
unuaual, noval forma of 
entertainment aueh aa aelanea 
f ic t io n  or fantaay.

16. With raapaet to  my recant 
taataa In movlaa, TV or reading,
I hava oftan aought moderately 
noval entertainment, aueh aa 
aeeounta of avanta in  remote 
plaeaa.

17. With raapaet to  my raeant 
taataa In movlaa, TV or reading,
I hava oftan aought material 
whleh la  aomawhet noval but alao  
fam iliar, aueh aa myeterloa and 
biographical or documentary
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18. Ullth raapaet to my recant 
taataa In movlaa, TV or reading, 
I hava oftan aought malarial 
which la  moatly fam iliar to ma, 
aueh aa Waatarna.

19. With raapaet to my recent 
taataa in movlaa, TV or reading, 
I hava oftan aought material 
which la  extremely fam iliar, 
aueh aa preaent-day romancaa or 
altuatlon comadlaa.

20. I wateh TV programa that 
amphaaiza weird and bizarre 
humor.

21. I watch TV programa that 
amphaaiza a a t ir ica l ane 
uneonvantional humor.

22. I wateh TV programa that 
amphaaiza atand-uo eomiea.

23. I watch TV programa that 
amphaaiza a lep stick  humor.

24. I watch TV orograma that 
amphaaiza tra c itio n a l, "down 
homo" humor.

25. I f  I had a choice of gamea, I 
would aalact one which had a 
100?? chance of winning.

26. I f  1 had a choice of gamea, I 
would aalact one wnieh had an 
80# chanca of winning.

27. I f  I had a choice of gamaa, I 
would aalact one which had a 
60$ chanca of winning.

28. I f  I had a cholca of gamaa, I 
would aalact one which had a 
40$ chanca of winning.

29. I f  I had a choice of gamaa, I 
would aalact one which had a 
20$ chanca of winning.

30. Whan I loaa at a game aueh aa 
carda or a team eport which I 
had axpectao ts  win, I am 
uaually pretty chaarful.
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31. Whan I lota  at a game aueh aa 
carda or a team sport whleh X 
had axpaetad to a ln , I am 
uaually not at a l l  botharad.

32. When X loaa at a gama aueh aa 
earda or a taam aport mhleh I 
had axpaetad to a lnt I am 
uaually a llg h tly  botharad.

33. Whan X loaa at a gama aueh aa 
earda or a taam aport mhleh X 
had axpaetad to min, I am 
uaually modarataly annoyed, at 
laaat at f i r s t .

34. Whan I lo ss  at a gama sueh as 
earda or a team sport mhleh I 
had axpaetad to mlny I am 
usually axtramaly angry although 
I usually gat ovar I t  qulekly 
anough.

35. X am vary hopaful that In ay 
l ifstlm a  I ean rapidly atta in
an aminsnt position and than a lt  
baek and anjoy I t .

36. X am vary hopaful that in my 
llfatlm a I ean contlnuoualy 
str lva  mlth to ta l aueeasa for 
Ineraaalngly aora Important 
p osition s.

37. X am vary hopaful that In my 
l ifs tlm a  X ean continuously 
atrlvs  mlth at laaat soma sueeaas 
at a variaty of important Joba.

38. X am vary hopaful that in  my 
l ifs tlm a  I ean find a good 
stab la position mlth guarantsad

39. ' X am vary hopaful that In my
lifs tlm a  I ean find a 
compatible job that I anjoy 
ragardlsss of i t s  "importance."

40. On tha avsraga, mlth raapaet to  
my high school grades, X maa 
axtramaly s a t is f ie d .

41. On tha average, mlth raapaet to  
ay high school grades, I mas 
quits s a t is f ie d .
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42* On tha avaraga, with raapaet to 
ny high achool gradas, I waa 
about aa sa tis f ie d  at aoma timaa 
aa I'm d is sa t is f ie d  at othar 
timaa.

43. On tha avaraga, with raapaet to 
my high aehool gradaa, I waa 
quita d iaaatla fiad .

44. On tha avaraga, with raapaet to 
my high achool gradaa, I waa 
vary diaaatiafiad .

45. blhan aomaona haa dlaagraad with 
ma in a diaeuaaion, I hava 
uaually fa it  a atrong nagativa 
reaction no matter who i t  ia .

46. blhan aomaona haa dieagreed with 
ma in a diaeuaaion, I have 
uaually fa it  conaidarabla 
h o a tility  unlaaa i t  waa a friand 
or aomaona I raapaetad.

47. When aomaona haa diaagraed with 
ma in  a diaeuaaion, I hava 
uaually f a it  d ia lik e , unlaaa i t  
waa a matter of l i t t l e  eonearn 
to ma.

46. Whan aomaona haa dlaagraad with 
ma in  a diaeuaaion, I have 
uaually fa it  mild lntaraat i f  i t  
waa not too Important.

49. When aomaona haa dlaagraad with 
me in a diaeuaaion, I hava 
uaually f a i t  great ln taraat I f  
i t  waa not too c r i t ie a l .

50. Whan aomaona haa dlaagraad with 
ma in a diaeuaaion, I hava 
uaually fa it  eonalderable 
lntaraat no matter what tha 
importance of the to p ic .

51. Generally speaking, whan X hava 
coma lr to  a s itu ation  where I hava 
not had any elaar idea what would 
happen or how X should s e t ,  X 
have baan axtramaly disturbed.

52. Generally apaaking, whan X hava 
coma in to  a s itu a tio n  whara X hava 
not had any elaar idaa what would 
happen or how I should a e t, X 
have baan somewhat upaat.
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Cenarally speaking, ahan X have 
coma Into a aituatlon  ahara I 
hava not hod any eloar idaa 
ahat aould happan or hoa X ohould 
a ct, X hava baon a lig h t ly  upaot.

Conarally speaking, ahan X hava 
eono Into a a itu atlon  ahara I 
hava not had any eloar idaa 
ahat aould happan or hoa I ahould 
act* I hava baan unparturbod.

Ganorally spooking, ahan X hava 
coma in to  a aituatlon  ahara X 
hava not had any elaar idaa 
ahat aould happan or hoa X ahould 
a ct, X hava baan allghtljr

Ganorally apaaklng, ahan X hava 
coma into  a s itu a tio n  ahara X 
hava not had any elaar idaa 
ahat aould happan or hoa I ahould 
o et, X hava baan qulta fascinatad.

With rogard to my d ally  a e tlv lt lo a ,  
X hava raroly changed my dally  
routino in  tho la a t faa yoara.

With ragard to my d ally  
a c tlv lt la a , X hava ehangod aomo 
minor aapacta from tlma to tlma.

With ragard to my dally  
a e t lv lt lo a , I ehanga aomo aapacta 
rathar fraquantly.

With ragard to my daily  
a e t lv lt lo a , X maka major ravlalona 
from tlma to  tlma*

With rogard to my daily  
a c t lv lt la a , X hava aought to  
vary my routina aa ouch aa 
posaibla.

With rogard to  my dally  
. a e t lv lt lo a , X would hava had 

no flxad routina, I f  at a l l  
poaalble.

Whan X hava thought about U fa  
at praaant, I 'd  rathar hava 
l ived  In tho morw excitin g  and 
unpredictable daya of old .
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64. Whan I hava thought about U fa  
at present, I'd rathar raturn to 
tha fflora pradietabla days of old,

65. Whan.I hava thought about U fa  
at present, I'va baan pratty 
•a tia fla d  with things aa thay 
ara today — moatly pradietabla 
but not too much so .

66. Whan I hava thought about l i f a  
at praaant, things ara pratty 
unpradietabls now and I'd  Ilka 
to aaa thorn stay that way.

67. Whan I hava thought about l i f a  
at praaant, I'd  rathar aaa tho 
world bacomo a b it  mora axeiting  
and unpradietabla, avan though 
i t ' s  fa ir ly  unpradietabla now.

68. Whan I hava thought about U fa  
at praaant, I'd lik e  to mova 
out in to  a naw and intsnaaly  
uncertain world although 
everything la  vary unpradietabla 
aa i t  la .

69. Whan I have thought about l i f a  
at praaant, I'd Ilka to aaa a 
now and mors pradietabla world 
corns about.

70. In my daydreaming, I hava 
travellad  to tha remotest 
regions, including other 
planets.

71. In my daydreaming, I hava 
travelled  to tha remotest and 
most unfamiliar regions of tha 
planet.

72. In my daydreaming, I hava 
travailed  to  unusual plaeas 
Ilka South America or Japan 
but not "far out" places Ilka 
A frica.

73. In my daydreaming, I hava 
travailed  to  moderately unusual 
plaeas Ilka Spain or Mexico.

74. In my daydreaming, I hava 
travelled  to plaeas somewhat 
d ifferen t yat fam iliar Ilka 
Bermuda or tha B ritish  I s le s .
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75. In my daydreaming, I hava 
travallad to modarataly 
fam iliar plaeai auch aa dlatant 
parta of tha USA or Canada.

76. In my daydreaming, I hava 
travallad to vary fam iliar 
placaa nearby.

77. In dlaeuaaiona mlth oth er., I 
hava defended my point o f view 
and hava particu larly  d isliked  
thoao mho switch positions for 
no reason.

78. In discussions with o thsrs, I 
hava defended my point of view 
and hava fa it  somewhat uneasy 
whan othars hava changed their  
p osition  with l i t t l e  reason.

79. In d iscussions with othars, I 
hava dafandad my point of viaw 
and hava not earad whether 
others changed or not.

80. In d iscussions with others, I 
hava enjoyed defending my point 
of view against others who have 
changed thalr p ositions 
frequently.

81. In discussions with othars, I 
hava sometimes taken an 
opposite point of viaw to  my 
own in  order to show what aaa 
wrong with i t .

82. In dlaeuaaiona with othars, I 
hava enjoyed taking on a variety

axplora thalr Im plications.

83. In discussions with othars, I 
hava enjoyed defending many 
polnta of view which I don't 
p articu larly  agree with partly  
to ex c ite  diseuaslon and partly 
to  somewhat "shake up" certain  
other people.

84. With raspaet to  atta in ing  my 
goa ls, I usually aat my goals
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B 5 . W i t h  r e s p e c t  t o  a t t a i n i n g  my
goale, 1 always put out as much 
affort as Is needed to attain  my 
goals.

6 6 .  W i t h  r a s p a c t  t o  a t t a i n i n g  my 
g o a l s ,  1 a t t a i n  aoma  g o a l s ,  
w h i l e  m i s s i n g  so m a  o t h a r s .

87. with raspact to attaining my 
goals, whan I find 1 can't 
atta in  my goals I usually try 
to find aasiar goals i f  1 can.

8 6 .  w i t h  rssoect to attaining my 
goals, 1 havan't had much luck 
so far but I keep trying since 
I think I hava raasonabla goals.

8 9 .  W i t h  r a s p a c t  t o  a t t a i n i n g  my 
g o a l s ,  1 t a n d  t o  s a t  r a t h a r  
u n r e a s o n a b l y  h i g h  g o a l s  w h i c h  
n a t u r a l l y  I h a v e n ' t  a t t a i n e d  
y e t .

90. w i t h  raspact to attain ing my 
goals, 1 find that as soon as
f  Q - t  c l o s e  t o  a t t a i n i n g  a  g c a l ,
I sat a higher standard for 
myself.

91. whan someone has pointed out 
tc me that I have ju st said  
snmething inconsisten t with soma 
pravioua remark, I have normally 
fa it  quite ambarresaed.

92. Whan  eomeone h a s  pointed out to
ma that I hava Juat said somathing 
inconsisten t with soma previous 
remark, I hava normally fe l t  
somewhat embarrassed.

93. whan someone has pointad out to
ma that I hava just said somathing 
inconsisten t with soma previous 
remark, I hava normally f e l t  
a lig h tly  embarrassed.

9 4 .  Whan  a o m a o n a  h a s  p o i n t a d  o u t  t o
ma that I hava Just said something 
inconsisten t with soma previous 
remark, I hava normally f e l t  
unaffected.
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95. Whan aomaona haa pointad out to
mo that Z hava Juat aaid somathing 
lnconalatant with aoma pravloua 
remark, I hava normally fa it  
Intoraatod In explaining why tha 
atatamanta wara not In c o n flic t .

96. Whan aomaona haa pointed out to
aa that I hava Juat aald aomathlng 
lnconalatant with aoma pravloua 
remark, I hava normally fa it  
lntaraatod In exploring tho 
aituatlon mora.

97. Whan aomaona haa pointad out to
mo that Z have Juat said somathing 
Inconsistent with soma previous 
remark, I hava normally f a it  quits 
plaaaa slnea inconsistency la. 
tha "hobgoblin of l i t t l e  minds."

90. Whan aomaona haa pointad out to  
ma that Z hava Just said somathing 
lnconalatant with soma pravloua 
remark, Z hava normally f e l t  
aomawhat pleased, slnea at times 
Z rathar anjoy appearing 
inconsisten t to  aoma people.

Questions 99 and 100 hava specia l storing directional

09. Count how many of tha following typos of magazines you frequently  
read (a t lea s t  onca a month).

a. Decorating/Gardening
b. Fashion
c. Foreign magazlnss/nawspapors
d. H istorical
a . Homomakar orlantad
f .  Humor
0. L ltorary /ln ta llactu a l
n. mechanical (auto, home repair)
1. Ban'a 
J. flystary
k. movla and TV Culda 
1. News
a. Parents 
n. P ictor ia l
o. Profasaional/trada journals, your f ie ld  
p. Professional/trade Journals, other f ie ld s  
q. Payohologieal 
r . Science f ic t io n
a. S c ien tif ic  
t .  Sperta 
u. Travel 
v. Woman's

S 4 3 2 1

5 4 3 2 1
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99.

100.

Continuedi

I f  your to ta l Is between 0 -2 . blai 
number "I*.

.OR .
I f  your to ta l la  batwaan 3-5. blac 
number "2".

UR

I f  your to ta l Is batwaan 6-0, blac 
number "3".

OR
If  your to ta l i s  between 9-11. bla 
number "A".

OR
If  your to ta l i s  between 12-14. bl 
number "5".

Count how many of tha following typas of te lev is io n  programs you 
frequently watch (at laaat once a week).

a. "Big sta r11 sp ec ia ls
b. Cartoons
c. Children's shows
d. Comical spy atorias
a. Comical war sto r ie s
f .  Conversation programs
g. Crime shows '
h. Oomostlc movies
i .  Educational
J. fantasias or science f ic tio n  
k. foralgn movies
1. Naas programs 
m. “Problem" documentaries 
n. Quiz/panel shows
o. Seria ls
p. Situation comedies 
q. Spy atorias (ser io u s)  
r. Travel documentaries
a. Variety programs 
t .  War atorias (seriou s)

I f  your to ta l la  batwaan 0-2. blacken on your answer sheet tha 
number "1".

OR
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IP your to ta l  i t  batwaan 3 -5 . blaekan on your anawar shaat tha 
nuiDDit

OR

I f  your to ta l  la  batwaan 6-8 , blacken on your anawar ahaot tha 
numbar "31*.

OR

I f  your to ta l  la  batwaan 9-11. blackan on your anawar aheat tha 
numbar "4 .

OR

I f  your to ta l  la  batwaan 12-14. blackan on your anawar "ahaot thi 
numbar *5".
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I-E SOUS

(Julian C. Rotter, Author)

This is a questionnaire to find out the way in which certain important 
events in our society affect different people. Each item consists of 
a pair of alternatives lettered a or b. Please select the one statement 
of each pair which you more strongly believe to be the case as far as 
you're concerned. Be sure to select the one you actually believe to be 
more true rather than the one you think you should choose or the one 
you would like to be true. This is a measure of personal belief: 
obviously there are no right or wrong answers. Try to respond to each 
item independently when making your choice; do not be influenced by 
your previous choices.

1. a. Children get into trouble because their parents punish them
too much.

b. The trouble with most children nowadays is that their parents 
are too easy with them.

2. a. Many of the unhappy things in people's lives are partly due
to bad luck.

b. People's misfortunes result from the mistakes they make.
3. a. One of the major reasons why we have wars is because people

don't take enough interest in politics, 
b. There will always be wars, no matter how hard people try to

prevent them.
4. a. In tho long run people got tho respect they deserve in this

world.
b. Unfortunately, an individual's worth often passes unrecog

nized no matter how hard he tries.
5. a. The idea that teachers are unfair to students is nonsense,

b. Most students don't realize the extent to which their grades
are influenced by accidental happenings.

6. a. Without the right breaks one cannot be an effective leader,
b. Capable people who fail to become leaders have not taken

advantage of their opportunities.
7. a. No matter how hard you try some people just don't like you.

b. People who can't get others to like them don't understand how
to get along with others.

8. a. Heredity plays the major role in determining one's personality, 
b. It is one's experiences in life which determine what they're

like.
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9. a. Z hava oftan found that what ia  going to  happan w il l  happen,
b. Trusting to  fa te  has never turned out as w ell for me as

making a. decision  to  take a d e f in ite  course o f action .

10. a. Zn the case o f  the w ell prepared student there i s  rarely i f
ever such a thing as an pnfair t e s t ,  

b. Many times exam questions tend to  be so unrelated to  course 
work that studying i s  r ea lly  u se le s s .

11. a . Becoming a success i s  a matter o f  hard work; luck has l i t t l e
or nothing to  do with i t .  

b. Getting a good lob depends mainly on being in  the r igh t place 
at the righ t tim e.

12. a . The average c it iz e n  can have an influence in government
d ec is ion s.

b. This world i s  sun by the few people in  power, and there i s
not much the l i t t l e  guy can do about i t .

13. a . Whan Z make plans, Z am almost certa in  that Z can make them
work.

b. Zt i s  not always wise to  plan too far ahead because many
things turn out to  be a matter o f good or bad fortune anyhow.

14. a . There are certa in  people who are ju st  no good,
b. There i s  some good in  everybody.

15. a . Zn my case gettin g  what Z want has l i t t l e  or nothing to  do with
luck.

b. Many times we might ju st  as wall decide what to do by flipp ing  
a coin . .

16. a. Who gets to be the boss often depends on who was lucky enough
to be in the righ t place f i r s t ,  

b. Getting people to  do the righ t thing depends upon a b ility ,
luck has l i t t l e  or nothing to  do with i t .

17. a. As far as world a ffa ir s  are concerned, most o f us are the
victim s o f forces we can neither understand, nor control, 

b. By taking an a ctiv e  part in p o l it ic a l  and so c ia l a ffa ir s  the
people can control world events.

18. a . Most people don't re a liz e  the extent to  which th e ir  l iv e s  are
controlled by accidental happenings, 

b. There r ea lly  i s  no such thing as "luck."

19. a. One should always be w illin g  to admit m istakes,
b. Zt i s  usually  best to  cover up one's m istakes.

20. a. Zt i s  hard to  know whether or not a person r e a lly  lik e s  you.
b. How many friends you have depends upon how nice a person you

are.
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21. a. Zn tha long run tha bad things that happen to us are balanced
by tha good onas. 

b. Most misfortunes are tha result of lack of ability, ignorance,
laziness, or all three.

22. a. with enough effort we can wipe out political corruption.
b. It is difficult for people to have much control over the things

politicians do in office.
23. a. Soma times Z can't understand how teachers arrive at the grades

they give.
b. Thera is a direct connection between how hard X study and the

grades X get.
24. a. A good leader expects people to decide for themselves what

they should do.
b. A good leader makes it clear to everybody what their jobs are.

25. a. Many times X feel that X have little influence over the things
that happan to me.

b. It is impossible for me to believe that chance or luck plays
an important role in my life.

26. a. People are lonely because they don't try to be friendly.
b. There's not much use in trying too hard to please people, if

they like you, they like you.
27. a. There is too much emphasis on athletics in high school,

b. Team sports are an excellent way to build character.
28. a. What happens to me is my own doing.

b. Sometimes X feel that X don't have enough control over the
direction my life is taking.

29. a. Most of the time X can't understand why politicians behave the
way they do.

b. In the long run the people are responsible for bad government
on a national as well as on a local level.
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APPENDIX G

OVERVIEW OF RYAN'S MAIN EXPERIMENT BASED ON MOCK'S 
INFORMATION STRUCTURE EXPERIMENT

O verv iew

The main ex perim en t in R y an 's  d isse rta tio n  (1983) was a 

co n tin u a tio n  of th e  line of re se a rc h  begun by Mock (1969) w hich used a 

c o m puter gaming m ethodology. This m ethodology provides th e  re se a rc h e r  

w ith th e  oppo rtu n ity  to  sim ula te  th e  desired  business decision co n te x t 

while u tiliz in g  a mode of in fo rm ation  com m unication commonly used in 

business to d ay . Possibly th e  b iggest ad v an tag e  of th is m ethodology is the 

rap id  fe ed b ac k  of re su lts  once a decision  is e n te re d  in to  the system . This 

fe a tu re  m akes re se a rc h  using a con tinuous c o n te x t over many decision 

p eriods fe as ib le , even  when fa ced  w ith s ig n if ican t tim e co n s tra in ts .

The su b jec ts  in R y a n 's  experim en t re ce iv e d  a case problem  a 

num ber of days p rio r to  th e ir  p a r tic ip a tio n  in th e  ex p erim en t. They w ere 

re q u ired  to have a reasonab ly  good understand ing  of the case b efo re  

s ta r t in g  the ex p e rim en t. They en te re d  th e ir decisions using com puter 

te rm in als  in the K eck M anagem ent C e n te r  on th e  U niversity  of S outhern 

C a lifo rn ia  Cam pus while being superv ised  by a re se a rc h e r  to  ensure th a t  

the su b jec ts  w ere w orking a lone . The business problem  w hich sub jec ts  

fa c e d  u tiliz ed  a p ro duc tion  planning and m arke ting  decision  c o n te x t over 

seven  perio d s. Depending on th e  experim en ta l tre a tm e n t, sub jec ts  made 

p re d ic tio n s  on c e rta in  econom ic v ariab les and in d ica te d  th e ir ac tio n
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cho ices  as to m ate ria l and labor inputs, p roduc tion  q u an titie s , and the 

am ount of a d v e rtis in g .

The v a ria tio n  th a t  m ade R y an 's  experim en t d iffe re n t from its  

p re d ece sso rs  was the in co rp o ra tio n  of a m eaningful fram ew ork  for the 

p re d ic tio n  p rocess and a m eans of m easuring the im pact of d iffe re n t 

in fo rm ation  system s on th e  p re d ic tio n  phase of the decision  process 

versus the ac tio n  cho ice  p hase .

R e se a rc h  M ethodology

M ock 's (1969) dec ision  model is the basis fo r dete rm in ing  outcom es 

from  the ac tio n  ch o ices  of the sub jec ts.T he model used a C obb-D ouglass

ty p e  produc tion  fu nc tion  w herein  labor and m ateria l inputs can be

exchanged  for ea ch  o th e r .  The re la tio n sh ip  b etw e en  the tw o inputs is 

co n stra in ed  by th e  re q u irem en t th a t  the p ro d u c t of th e  tw o input fa c to rs  

m ust equal 1.0. Thus, if p ric e s  of one of th ese  fa c to rs  in cre ase d  re la tiv e  

to th e  o th e r , th e  input mix can be changed  so as to  m inim ize the to ta l 

co st of the tw o . S ub jects m ust s e t  th e  input fa c to r  fo r m a te ria ls  as one

of th re e  ac tio n  cho ices th a t  must be m ade. The com puter then

dete rm in es  th e  labor input fa c to r .

A d e ta ile d  discussion  of th is  decision model appears  in C h ap te r 5 

of R y a n 's  d is se rta tio n  (1983), to g e th e r  w ith a d esc rip tio n  of his 

ex perim en t and find ings. To a ss is t the re a d e r  of th is d is se rta tio n  I have 

included , w ith R y an 's  perm ission , C h ap te r 5 and 6 of his d isse rta tio n . 

T h e re fo re , th e  rem aining pages of th is Appendix G includes C h ap te r 5 

and 6 of William R y an 's  Ph.D . id sse rta tio n  a t  th e  U niversity  of S outhern 

C a lifo rn ia  published in D ecem ber 1983. The follow ing pages a re  num bered
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w ere in th e  ac tu a l d isse ra tio n , as follow s:

C h a p te r  5,
The M ain E xperim ent,
P ag es  131 through 220.

C h a p te r  6,
Summary and C onclusions,
P ag es 221 th rough 248.
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APPENDIX H 

STUDENT PACKET

This Appendix H includes some of the m ate r ia ls  th a t  w ere included

in the p ac k et d is tr ib u te d  to each  of the su b jec ts  who p a r tic ip a te d  in

R y an 's  ex p erim en t. The p ac k e t was given ou t during the c lass  m eeting

follow ing the a c tu a l ex p e rim en t, and the s tu d en ts  w ere given sev era l

weeks to com plete the te s ts  and re tu rn  the p a c k e t. S ix ty-six  p ac k e ts

w ere re tu rn e d , but only fif ty -se v e n  su b je c ts ' (who com pleted  R o w e's  DSI

te s t)  w ere used in my decision  s ty le  ana lysis. The follow ing m ate ria ls  are

included in this appendix?

o C overing  le t te r  to  s tu d en t 
o Persona l Values and E th ics  q u estio n n aire  
o S tudent In form ation  Sheet

The follow ing te s ts  w ere included in Appendix B and Appendix F and are

not re p e a te d  here*

o R o w e 's  D ecision S tyle Inventory (A ppendix B)
o P u rd u e-R u tg ers  P rio r E xperience Inven to ry  (A ppendix F)
o R o tte r  In te rn a l/E x te rn a l Locus of C on tro l Scale

(A ppendix F)

Not included in th is appendix are  th e  copy rig h ted  te s ts  d is tr ib u te d  to  the 

students?

o M yers-B riggs Type In d ica to r (Form  G) ava ilab le  from
C onsulting  P sycho log ists P ress , Inc., 577 C o llege A ve., Palo
A lto, C a lifo rn ia  94306.

o D ecision S tyle T est by M ichael J. D river, U niversity  of
Southern C a lifo rn ia .
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21500 Deerpath Lane 
Malibu, CA 90265 
Harch 24, 1983

Dear Fellow USC Student:
I am a d o c to r a l  s tu d e n t  and my d i s s e r t a t i o n  r e s e a r c h  i s  on th e  r e l a t i o n s h i p  betw een 
th e  d e c is i o n  s t y l e s  o f  a c c o u n ta n ts  and t h e i r  use  o f a c c o u n tin g  in f o r m a t io n .  T h is  
l e t t e r  i s  an i n v i t a t i o n  to  p a r t i c i p a t e  in  my r e s e a r c h  f o r  w hich  you w i l l  r e c e iv e :

•  A report on how you lik e  to  look at things and how you go about deciding  
th ings; and

•  $10 (ten  d o lla r s) for your assistan ce  in completing a battery of decision  
s ty le  t e s t s .

In the attached package you w i l l  find the follow ing instruments:
1. D ecision S ty le  E xercise by Prof. Michael J . Driver and i t s  scoring sheet.
2 . Decision S ty le  Inventory by Prof. Alan J . Rowe.
3. Purdue-Rutgers Prior Experience Inventory and Scantron Sheet Form 882N.
4. I-E Scale and Scantron Sheet Form 882.
5. Myers-Briggs Type Ind icator and i t s  scoring sh eet.
6. Personal Values and E thics Questionnaire.
7. Student Information Sheet.

It  i s  important that you com plete-a ll seven instruments co rrectly , so , i f  you have 
any questions p lease fe e l  free  to  c a ll  me day or night:

Day telephone: (213) 970-8383
Nights and Weekends: (213) 456-6203

C arefully  read the in stru c tio n s  and proceed with each instrument as requested.
I f  for any reason you cannot complete a l l  seven instrum ents, the most important 
ones are #1, #2, #5 and #7. The other ones are a lso  important and are used to cor
roborate the r e su lts  o f the four cost important instruments. In order for me to  
prepare the promised report i t  i s  necessary for you to complete a l l  seven instruments. 
Thank you in advance for your w illin gn ess  to  p a rtic ip a te  in th is  importanc research.
I s in cere ly  believe  that you w i l l  find the promised personal report on your own 
d ecision  a ty le  u sefu l in your career planning.

Very Truly Vours,
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NAME.

PERSONAL VALUES AND ETHICS

1. What ia an example of a personal value or eth ica l standard which 
you consider to be Important in your d a ily  l i f e ?

2. Row would you rank your own personal code of e th ics  r e la tiv e  to  
that of your superiors?

Much higher Hioher About the same  Less than

Bow you rank your own personal code of e th ics  r e la tiv e  to that of 
. your peers?

 Much higher  Higher  About the same  Less than

How would you rank your own personal code of e th ics  re la t iv e  to 
that of your subordinates?
 Much higher  Higher About the same  Less than

3. Do you b e lieve  that r e lig io u s  values influence e th ica l standards: 
  Yes ___ No

Have re lig io u s  values influenced in any way your own personal code 
of e th ics?  ___  Yes   No

4. Have you ever had any of the follow ing experiences?
a . Left e company's employ because of a c o n flic t  of  Yes  No

in te r e st  or for other e th ica l consideration?
b. Discontinued a personal a ssocia tion  because of  Yes  No

an e th ica l consideration or differen ce of opinion?
c . Observed someone e ls e  leave a company or r e s tr ic t  Yes No

h is  actions because of e th ica l consideration?

5. Are America's e th ic a l standards!
_ _  R ising Dnchanginq  Declining

€. Do you think business e th ic s  have any p ractica l impact on business 
p ractices?  ___  Yes   No
I f  yes , how?__________________________________________________________

7. Do you agree with th is  statements
"The businessman e x is t s  for only one purpose, to  create and d eliver  
value s a tis fa c t io n s  a t  e p ro fit  to  h im s e l f . . . .I f  what i s  offered  
can be so ld  a t a p r o f i t . . .then i t  i s  leg it im a te ....T h e  cu ltura l, 
s p ir i tu a l,  s o c ia l ,  and moral consequences of h is actions are none 
of h is  concern."  Yes ___  No
Why?___________________________ ______________________________________

8. Do you b e lieve  e th ica l standards should be changing? Yes No
Why?__________________________________________________________________

9. Do you think e th ic a l standards can be raised  byt
a . P ro fess io n a lisa tio n  ___ Yes ___ No
b. L eg isla tion    Yes   No
c . P o lit ic a l  Leadership Yes ___ No
d. R eligious revival __  Yes   No

10. Should the conduct of a m ultinational firm in international 
dealings be guided by the same code of e th ic s  as they are guided by 
within th is  country?  Yes ___  No
Why?______________________“ ________~ _____________________________ _
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Base:____________________

ID Ho:___________________

Hajor: ____________

7aar in school: . _ .

P K t - t l u  or
f u l l - t i s e  student: ____________

»9« ______
Sex: ____________

Prior course vork:

Indicate the grade received and the date.
Por courses joe have not taken* in d icate  n tf and 
for  courses you are taking currently* Indicate curr.

-SLEldg.
Bath 1 1 8 _______  •

BOAD 280 _______  _______

BOAD 3 1 0 _______ _____________

BOAD 311 _______  _______

I f  you have used the IHA6IIIT gane in any course 
p lease in d ica te  the course* grade* and date.
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APPENDIX I

ANALYSIS OF DECISION 5TYLES BASED ON DRIVER'S 1ST

In o rd e r to  ob tain  some clue as to  how th e  perfo rm ance re su lts  for

R o w e 's  decision  s ty le s  m ight com pare w ith D riv e r 's  decision  s ty le  m odel, 

th e  analysis in Table 1-1 was done to see if th e re  is any obvious 

crossm apping  b etw een  R o w e 's  and D riv e r 's  M odels. From th is simple 

com parison , it is c le a r  th a t  th e re  is no c le a rc u t crossm apping b etw een

the tw o decision  sty le  m odels. The two Row e sty les  which show ed a

sig n if ican t d iffe re n c e  in perfo rm an ce from the re s t  of th e  popu lation  are 

the an a ly tic a l and co n cep tu al s ty le s . From th e  above crossm apping , all 

th a t  m ight be said  re gard ing  R o w e's  an a ly tic  and co n c ep tu al sty les  

re la t iv e  to  D riv e r 's  s ty le s  is th a t!

1. R o w e 's  A na ly tic  s ty le  maps about equally  into D riv e r 's  
In te g ra tiv e  and F le x ib le  sty les; and

2. R o w e 's  C o n cep tu a l s ty le  maps about equally  in to  
D riv e r 's  H ierarc h ic  and D ecisive s ty le .

R e su lts  of th e  A nalysis of D riv e r 's  S tyle

T here w ere 57 su b jec ts  out of the overall sam ple of 58 who 

com pleted  D riv e r 's  decision  s ty le  in s tru m en t. The ac tu a l 57 ca ses  are 

p re se n te d  in Table 1-2, and some of the key a t t r ib u te s  of ea ch  s ty le  are 

sum m arized in Table 1-3. This exhib it is follow ed by th e  listin g s  of the 

individual su b jec ts  in each  of th e  five s ty le  groups p re sen ted  in T able 1-4 

th rough  1-8.

E ach  of D riv e r 's  five  decision sty les  was analyzed  using the

R e p ro d u c e d  w ith p e rm iss io n  of th e  co p y rig h t ow ner. F u rth e r  re p ro d u c tio n  p ro h ib ited  w ithou t p erm iss io n .
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Table 1-1

CROSS-M APPING BETWEEN ROW E'S AND DRIVER'S DECISION STYLES

Prim ary  
D riv e r 's  S tyle

D riv e r's  
B ackup S tyle

S ty le  T o ta l H_I F D C T o tal H _I F D C T otal

A n a ly tic  12

B ehavioral 16

C o n cep tu a l 15

D ire c tiv e  13

0 4 5 2 1 12

1 5 5 2 3 16

5 2 1 6  1 15

1 5  3 1 3  13

T o ta l 56 7 16 14 11 8 56 16 5 4 18 10 53

4 1 0 3 4 12

6 2 1 4 2 15

4 0 1 5 3 13

2 2 2 6 1 13

Legend? D riv e r 's  S tyle 

H H ierarch ic

I In te g ra tiv e

F F lex ib le

D D ecisive

C Complex
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Table 1-2

R aw  D ata fo r 57 S ub jects Who C om pleted  D riv e r 's  DSI

ID INC DERR PTS HI IN DE DDS RDS
106.00 96.00 49.30 149.00 25.40 42.80 37.30 2.00 1.00
107.00 171.00 16.20 149.00 61.70 18.70 36.50 1.00 3.00
108.00 179.00 5.66 202.00 22.55 16.00 23.82 3.00 2.00
113.00 103.00 60.07 143.00 27.15 38.00 34.95 2.00 2.00
115.00 110.00 75.73 152.00 24.70 35.80 40.00 2.00 2.00
117.00 87.00 101.62 88.00 50.50 41.55 26.00 5.00 2.00
121.00 150.00 24.97 169.00 22.60 19.20 46.07 4.00 4.00
123.00 163.00 34.42 203.00 20.60 10.70 33.00 3.00 2.00
124.00 65.00 110.72 157.00 32.50 25.05 40.82 1.00 4.00
127.00 106.00 69.80 119.00 26.40 7.75 48.62 4.00 2.00
128.00 93.00 69.41 92.00 27.60 18.60 54.60 4.00 0.00
129.00 103.00 9.16 112.00 37.40 38.15 34.80 5.00 3.00
130.00 122.00 54.23 184.00 11.50 11.50 49.00 4.00 3.00
131.00 159.00 41.59 116.00 17.50 38.60 51.30 2.00 4.00
132.00 131.00 12.19 174.00 21.60 11.70 48.90 4.00 3.00
133.00 183.00 2.39 190.00 25.00 15.60 46.47 4.00 3.00
135.00 101.00 75.95 180.00 13.00 35.35 37.20 2.00 2.00
138.00 154.00 29.15 181.00 21.40 24.00 54.90 4.00 3.00
139.00 173.00 12.20 184.00 43.90 39.00 5.62 3.00 1.00
141.00 156.00 11.49 115.00 71.80 98.00 6.40 2.00 3.00
143.00 173.00 8.47 184.00 37.00 39.40 24.60 5.00 4.00
201.00 182.00 5.76 198.00 4.85 24.70 33.48 3.00 2.00
204.00 178.00 11.04 178.00 16.30 13.00 33.60 3.00 1.00
205.00 172.00 17.00 167.00 13.50 40.80 41.90 2.00 4.00
209.00 150.00 16.09 113.00 30.80 28.20 27.00 3.00 2.00
214.00 111.00 30.86 118.00 93.00 39.90 32.60 5.00 4.00
216.00 154.00 15.68 135.00 11.70 18.80 33.17 3.00 4.00
217.00 115.00 56.26 175.00 22.00 28.60 36.50 4.00 1.00
219.00 94.00 87.12 129.00 7.80 10.20 64.00 4.00 2.00
222.00 63.00 116.41 171.00 62.00 14.60 41.13 1.00 3.00
223.00 137.00 90.60 90.00 20.85 21.00 19.38 3.00 3.00
227.00 120.00 65.16 149.00 14.10 31.20 41.60 2.00 1.00
230.00 127.00 58.59 128.00 24.80 31.00 48.07 2.00 4.00
231.00 73.00 33.71 111.00 10.15 59.00 40.40 2.00 4.00
232.00 145.00 28.49 134.00 30.80 49.40 33.27 2.00 2.00
236.00 152.00 30.55 140.00 42.00 17.50 36.83 3.00 3.00
240.00 129.00 32.61 116.00 6.80 32.00 50.40 2.00 2.00
243.00 106.00 56.75 142.00 18.55 32.50 22.98 1.00 1.00
304.00 153.00 20.22 161.00 42.00 18.00 36.67 3.00 3.00
306.00 130.00 44.20 174.00 34.60 130.00 35.00 1.00 1.00
308.00 106.00 85.30 115.00 40.60 39.00 35.12 2.00 2.00
310.00 48.00 90.50 150.00 55.10 65.30 19.90 1.00 1.00
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Table I 
PTS

-2 (continued)
HI IN DE DDS
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RDS
— — —

313.00 56.00 142.99 137.00 28.20 20.50 43.80 1.00 1.00
314.00 160.00 19.44 190.00 22.90 58.00 36.40 3.00 3.00
315.00 164.00 23.45 123.00 52.20 32.00 18.60 3.00 3.00
318.00 -102.00 294.81 162.00 46.40 38.65 15.00 1.00 1.00
319.00 120.00 68.40 190.00 60.00 36.60 17.80 2.00 2.00
321.00 173.00 22.27 132.00 36.00 32.80 40.40 5.00 2.00
326.00 154.00 36.55 150.00 28.00 12.00 26.70 1.00 1.00
333.00 170.00 18.86 185.00 25.50 21.20 31.10 2.00 2.00
331.00 134.00 38.44 92.00 18.00 13.30 56.30 3.00 3.00
335.00 132.00 50.20 186.00 5.10 48.10 32.27 4.00 4.00
336.00 124.00 48.33 175.00 91.00 35.00 77.00 4.00 4.00
337.00 175.00 11.26 192.00 25.00 27.60 46.00 3.00 3.00
340.00 147.00 41.15 129.00 9.50 22.70 35.93 3.00 4.00
341.00 136.00 48.64 173.00 29.40 20.10 26.83 3.00 4.00
343.00 159.00 21.48 138.00 27.70 33.45 39.60 2.00 1.00

ID Id e n tif ic a tio n  num ber
INC A verage Income over la s t 6 periods
DERR A verage Decision E rro r over la s t 6 periods
PTS P o in ts ach ieved  in c lass
HI D riv e r 's  H ierarch ic  raw  sco re
IN D riv e r 's  In te g ra tiv e  raw  sco re
DE D riv e r's  D ecisive raw  sco re
DDS D riv e r 's  D ecision S tyle
RDS R o w e's  Decision S tyle
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Key A ttr ib u te s  of S ub jec ts C a te g o r iz e d  by D riv e r's  D ecision S ty le

D riv e r 's V ariable*
Sty le DDS C ases INC DERR PERR PTS
H ierarch ic 1 7 H 277857 $55,137 $7,689 155.9
In te g ra tiv e 2 16 124,375 45,707 18,375 145.3
F lex ib le 3 14 137,643 49,157 9,986 160.3
D ecisive 4 12 126,083 49,850 15,084 152.8
Com plex 5 8 _ 125,875 43,777 17,644 137.3

T otal 57 $128,509
K

\
OCD $14,207 150.7

V ariable M ean S td. Dev.
INC 128.51 46.55
DERR 48.31 45.94
PERR 14.21 13.58
ST 136.87 32.48
TT 73.68 18.83
PTS 150.72 31.62
RD 72.75 11.32
RA 89.52 13.48
RC 76.96 13.21
RB 60.29 11.77

D efin ition

A verage Incom e over la s t six periods 
A verage D ecision E rro r over la s t six periods 
A verage P red ic tio n  E rro r over la s t six periods 
P o in ts  ach ieved  in class 
S ta rtin g  tim e 
T otal tim e 

RD R o w e 's  D ire c tiv e  sca le  raw  sco re
RA R o w e 's  A na ly tic  sca le  raw  sco re
RC R o w e 's  C o n cep tu a l sca le  raw  score
RB R o w e 's  B ehavioral sca le  raw  sco re

INC
DERR
PERR
PTS
ST
TT
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Driver's Hierarchic Style
(7 cases)

ID INC DERR PTS HI IN E
107.00 171.00 16.20 149.00 61.70 18.70 36.50
124.00 65.00 110.72 157.00 32.50 25.05 4.82
222.00 63.00 116.41 171.00 62.00 14.60 41.13
236.00 152.00 30.55 140.00 42.00 17.50 36.83
304.00 153.00 20.22 161.00 42.00 18.00 36.67
315.00 164.00 23.45 123.00 52.20 32.00 18.60
319.00 120.00 68.40 190.00 60.00 36.60 17.80

V ariable M ean Std. Dev.
INC 126.86 45.82
DERR 55136.86 43521.25
PERR 7689.14 3738.75
ST 135.43 30.51
TT 78.00 19.35
PTS 155.86 21.61
RD 71.14 9.72
RA 83.29 9.34
RC 86.00 11.46
RB 59.57 5.80

^V ariab le D efin ition

INC A verage Income over la s t six periods
DERR A verage D ecision E rro r over la s t  six periods
PERR A verage P red ic tio n  E rro r over la s t six periods
PTS P oin ts  ach ieved  in c lass
ST S ta rtin g  tim e
TT T otal tim e
RD R o w e 's  D irec tive
RA R o w e 's  A naly tic
RC R o w e 's  C oncep tua l
RB R o w e's  B ehavioral

RDS
3.0
4.0
3.0
3.0
3.0
3.0
2.0
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Table 1-5

Driver's Integrative Style
(16 cases)

ID INC DERR PTS HI IN E RDS
106.00 96.00 49.30 149.00 25.40 42.80 37.30 1.0
113.00 103.00 60.07 143.00 27.15 38.00 34.95 2.0
115.00 110.00 75.73 152.00 24.70 35.80 40.00 2.0
131.00 159.00 41.59 116.00 17.50 3B.60 51.30 4.0
135.00 101.00 75.95 180.00 13.00 35.35 37.20 2.0
141.00 156.00 11.49 115.00 71.80 98.00 6.40 3.0
205.00 172.00 17.00 167.00 13.50 40.80 41.90 4.0
227.00 120.00 65.16 149.00 14.10 31.20 41.60 1.0
230.00 127.00 58.59 128.00 24.80 31.00 48.07 4.0
231.00 73.00 33.71 111.00 10.15 59.00 40.40 4.0
232.00 145.00 28.49 134.00 30.80 49.40 33.27 2.0
240.00 129.00 32.61 116.00 6.80 32.00 50.40 2.0
310.00 48.00 90.50 150.00 55.10 65.30 19.90 1.0
314.00 160.00 19.44 190.00 22.90 58.00 36.40 3.0
335.00 132.00 50.20 186.00 5.10 48.15 32.27 4.0
343.00 159.00 21.48 138.00 27.70 33.45 39.60 1.0

V ariable M ean Std . Dev.
INC 124.36 34.60
DERR 45.71 23.81
PERR 18.38 17.16
ST 140.25 39.59
TT 76.86 18.86
PTS 145.25 25.46
RD 76.31 10.77
RA 89.31 12.72
RC 73.56 11.70
RB 60.19 12.69

^V ariab le  D efin ition

INC A verage Income over la s t six periods
DERR A verage D ecision E rro r over la s t  six periods
PERR  A verage P red ic tio n  E rro r over la s t six periods
PTS P o in ts  ach ieved  in class
ST S ta rtin g  time
TT T otal tim e
RD R o w e 's  D irec tiv e
RA R o w e 's  A naly tic
RC R o w e 's  C o n cep tu a l
RB R o w e 's  B ehavioral
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Table 1-6

Driver's F lex ib le Style
(14 cases)

ID INC DERR PTS HI IN E RDS
108.00 179.00 5.66 202.00 22.55 16.00 23.82 2.00

123.00 163.00 34.42 203.00 20.60 10.70 33.00 2.00

139.00 173.00 12.20 184.00 43.90 39.00 5.62 1.00
201.00 182.00 5.76 198.00 4.85 24.70 33.48 2.00
204.00 178.00 11.04 178.00 16.30 13.00 36.60 1.00
209.00 150.00 16.09 113.00 30.80 28.20 27.00 2.00
216.00 154.00 15.68 135.00 11.70 18.80 33.17 4.00
223.00 137.00 90.60 90.00 20.85 21.00 19.38 3.00
243.00 106.00 56.75 142.00 18.55 32.50 22.98 1.00
318.00 -102.00 294.81 162.00 46.40 38.65 15.00 1.00
326.00 154.00 36.55 150.00 28.00 12.00 26.70 1.00
333.00 170.00 18.86 185.00 25.50 21.20 31.10 2.00
340.00 147.00 41.15 129.00 9.50 22.70 35.93 4.00
341.00 136.00 48.64 173.00 29.40 20.10 26.83 4.00

V ariab le M ean S td. Dev.
INC 137.64 72..03
DERR 49.16 74.,57
PERR 9.99 6.,34
ST 145.64 30.,37
TT 66.14 19.,34
PTS 160.29 34.,94
RD 71.07 10.,90
RA 93.79 16,.31
RC 73.00 11..39
RB 62.14 13..82

♦V ariab le D efin ition

INC A verage Income over la s t six periods
DERR A verage D ecision E rro r over la s t six periods
PERR A verage P re d ic tio n  E rro r over la s t six periods
PTS P o in ts  ach ieved  in c lass
ST S ta rtin g  tim e
TT T otal tim e
RD R o w e 's  D irec tiv e
RA R o w e 's  A na ly tic
RC R o w e 's  C oncep tua l
RB R o w e 's  B ehav io ral
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Table 1-7

Driver's D ecisive S tyle
(12 cases)

ID INC DERR PTS HI IN DE RDS
121.00 150.00 24.97 169.00 22.60 19.20 46.07 4.00
127.00 106 H 69.80 119.00 26.40 7.75 48.62 2.00
128.00 93.00 69.41 92.00 27.60 18.60 54.60 0.00
130.00 122.00 54.23 184.00 11.50 11.50 49.00 3.00
132.00 131.00 12.19 174.00 21.60 11.70 48.90 3.00
133.00 183.00 2.39 190.00 25.00 15.60 46.47 3.00
138.00 154.00 29.15 181.00 21.40 24.00 54.90 3.00
217.00 115.00 56.26 175.00 22.00 28.60 36.50 1.00
219.00 94.00 87.12 129.00 7.80 10.20 64.00 2.00
313.00 56.00 142.99 137.00 28.20 20.50 43.80 1.00
331.00 134.00 38.44 92.00 18.00 13.30 56.30 3.00
337.00 175.00 11.26 192.00 25.00 27.60 46.00 3.00

V ariab le M ean Std. Dev.
INC 126.08 36.49
DERR 49.85 39.60
PERR 15.08 15.14
ST 123.08 31.36
TT 74.58 19.82
PTS 152.83 37.23
RD 67.55 12.40
RA 91.36 12.36
RC 83.09 17.10
RB 57.91 13.26

^V ariab le D efin ition

INC A verage Income over la s t six periods
DERR A verage D ecision E rro r o ver la s t six periods
PE R R  A verage P re d ic tio n  E rro r o v er la s t six periods
PTS P o in ts ach ieved  in c lass
ST S ta rtin g  tim e
TT T otal tim e
RD R o w e 's  D irec tiv e
RA R o w e 's  A naly tic
RC R o w e 's  C o n cep tu a l
RB R o w e 's  B ehavioral
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Table 1-8

Driver's Complex S tyle
(8 cases)

ID INC DERR PTS RD RA RC RDS
117.00 87.00 101.62 88.00 74.00 82.00 78.00 2.00
129.00 103.00 9.16 112.00 68.00 98.00 90.00 3.00
143.00 173.00 8.47 184.00 88.00 91.00 58.00 4.00
214.00 111.00 30.86 118.00 93.00 69.00 65.00 4.00
306.00 130.00 44.20 174.00 64.00 111.00 69.00 1.00
308.00 106.00 85.30 115.00 71.00 77.00 82.00 2.00
321.00 173.00 22.27 132.00 68.00 82.00 76.00 2.00
336.00 124.00 48.33 175.00 91.00 73.00 77.00 4.00

V ariable M ean Std. Dev.
INC 125.86 31.88
DERR 43.77 34.15
PERR 17.04 16.29
ST 136.75 22.82
TT 75.38 16.79
PTS 137.25 35.69
RD 71.07 11.64
RA 93.79 13.95
RC 73.00 10.07
RB 62.14 9.57

♦V ariab le D efin ition

INC A verage Income over la s t six p eriods
DERR A verage D ecision E rro r over la s t  six periods
PERR A verage P re d ic tio n  E rro r over la s t  six p eriods
PTS P o in ts  ach iev ed  in c lass
ST S ta rtin g  tim e
TT T otal tim e
RD R o w e 's  D ire c tiv e
RA R o w e 's  A na ly tic
RC R o w e 's  C o n cep tu a l
RB R o w e 's  B ehavioral
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D ecision E rro r F eed b ack  M odel th a t  was used to an a ly ze  R o w e's  decision 

s ty le s . The re su lts  of th is  analysis based  on th e  sam e tw o-w ay ANGVA is 

p re sen ted  in Table 1-9. The same sty les  w ere also analyzed  using the 

p re d ic tio n  e r ro r  feedback  model and the re su lts  a re  sum m arized in Table 

1-10. As can  be seen in T able 1-10, th e re  are  dec ision  or p re d ic tio n  e r ro r 

tre a tm e n t e f fe c ts ,  bu t c le a rly  th e re  is no ev id e n ce  of any s ty le  e f fe c ts

fo r  any one of the five s ty le s .

In an a tte m p t to  uncover some possible s ty le  e f fe c ts ,  th e  d a ta  was 

re run  using the la rg e r d a ta  base of 58 su b jec ts  including all th e  p o te n tia l 

o u tlie rs . The re su lts  of th is  add itio n al analysis is p re sen ted  in Table I-11. 

Here again it is c le a r th a t  th e re  w ere abso lu te ly  no sty le  e f fe c ts .  The

decision  e r ro r  feed b ack  t re a tm e n t  e f fe c ts  w ere more s ig n if ican t w ith the

la rg e r sam ple of 58 su b je c ts , bu t the s ig n if ican c e  of the sty le  e f fe c ts  

d ec rea sed  w ith the la rg e r  sam ple. Even when pairs of individual sty les  

like the D ecisive and F le x ib le  s ty le s  w ere com pared  as shown in Table 

1-12, no decision  sty le  e f fe c t  was o bserved .

There are  sev era l possib le ex p lan atio n s  fo r th is lack of any 

decision  sty le  tre a tm e n t e f fe c ts  based  upon the use of D riv e r 's  1ST

ex e rc ise  as it was ad m in is te red  in th is ex p erim en t:

1) A ccording to Dr. D river the 1ST E x erc ise  was not 

adm in iste red  p ro p e rly . The su b jec ts  should have been 

re s tr ic te d  to com pleting  the e x e rc ise  in th e  classroom  and

w ithin the a llo te d  period  of tim e . As a re su lt of my

p erm itting  the su b jec ts  to  tak e  th e  1ST e x e rc ise  home and 

to com plete it w ith o u t the tim e p re ssu re  of th e  classroom , 

spurious re su lts  may have been o b ta in ed  causing the

R e p ro d u c e d  w ith p e rm iss io n  of th e  co p y rig h t ow ner. F u rth e r  re p ro d u c tio n  p ro h ib ited  w ithou t p erm iss io n .
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Table 1-9
ANALYSIS OF DRIVER'S DECISION STYLES USING DECISION ER RO R  FEEDBACK MODEL

DECISION
ERRO R

C RITERIA
ANOVA
MODEL*

HIERARCHIC
STYLE

(N=7)

INTEGRATIVE
STYLE

(N=16)

FLEXIBLE
STYLE
(N=14)

DECISIVE
STYLE
(N=12)

COM PLEX
STYLE
(N=8)

INC X .884 .589 .911 .997 .660 _
DEC .089 .082 .092 .092 .081 .085

DERR. X .917 .957 .354 .821 .366 _
DEC .035 .052 .042 .053 .037 .046

AY DR 6 X .978 .931 .333 .827 .396 _
DEC .034 .053 .043 .053 .039 .047

APRD6 X .626 .743 .417 .390 .968 _
DEC .354 .380 .363 .445 .406 .388

AEQDR6 X .515 .568 .655 .809 .484 _
DEC .053 .043 .036 .034 .031 .035

ACDR6 X .537 .475 .432 .728 .883 _
DEC .163 .119 .044 .145 .133 .131

AOR6 X .725 .626 .822 .890 .673 _
DEC .072 .074 .077 .084 .072 .075

* Using C lass  G rade  P o in ts  and S ta rtin g  Time as c o -v a r ia te s .
** O ne-w ay ANOVA to  d em o n s tra te  D ecision t re a tm e n t e f f e c t  (w hen s ty le  is ignored).

X

DEC

D ecision S tyle T re a tm e n t: X=1 fo r s ty le  being te s te d  and X=0 fo r re s t  o f
su b jec ts  in N=57 sam ple of su b jec ts  who took  D riv e r 's  1ST te s t .
D ecision E rro r F eed b a ck  T re a tm e n t.
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Table I-10

ANALYSIS OF DRIVER'S DECISION STYLES USING PREDICTION E R RO R  FEEDBACK MODEL

PREDICTION ANOVA HIERARCHIC INTEGRATIVE FLEXIBLE DECISIVES COMPLEX
ERRO R MODEL STYLE STYLE STYLE STYLE STYLE TOTAL**
CRITERIA  VARIABLES* (DDS=1) (DDS=2) (DDS=3) (DD5=4) (DDS=5) (N=57)

PERR X .220 .223 .342 .748 .717
PRED .075 .068 .062 .077 .065 .069

A Y PR6 X .223 .286 .534 .783 .843 __
PRED .053 .050 .048 .056 .048 .050

A PPR 6 X .134 .202 .979 .587 .672 _
PRED .378 .346 .361 .345 .338 .351

A EQ PR6 X .068 .254 .831 .938 .561 _
PRED .127 .119 .123 .126 .110 .119

A C PR6 X .792 .462 .232 .549 .967 _
PRED .080 .076 .061 .084 .076 .073

* Using C lass G rade P o in t and S ta rtin g  Time as c o -v a r ia te s .
** O ne-w ay ANOVA to  d em o n s tra te  P re d ic tio n  t re a tm e n t e f f e c t  (w hen s ty le  is

ignored).

V ariab le
X D ecision s ty le  tre a tm e n t-  X=1 fo r s ty le  being te s te d  and X=0 fo r re s t  of

su b jec ts  in N=57 su b jec ts  who took D riv e r 's  1ST te s t .
PRED P re d ic tio n  E rro r F eed b a ck  T re a tm e n t.
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COM PARISON OF ANALYSIS OF DRIVER'S DECISION STYLE DATA USING LARGER SAMPLE 
O F 58 SUBJECTS VERSUS SMALLER SAMPLE OF 57 SUBJECTS

DECISION

ERRO R H ierarch ic  In te g ra tiv e  F le x ib le  D ecisive C om plex T o ta l

CRITER IA  N DEC X DEC X DEC X DEC X DEC X DEC

58 .030 .887 .034 .852 .027 .464 .03 .749 .023 .362 .028

AY DR 6

57 .054  .978 .053 .931 .043 .333 .05 .827 .039 .396 .047

58 .043 .617 .048 .705 .051 .975 .056 .814  .045 .621 .047

57 . 072 .725 . 074 .626 .077 .822 .084 .890 .072 .673 .075 w
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Table 1-12

Com parison o f D riv e r's  D ecisive and F le x ib le  S ty les

Decision E rro r D ecision E rro r
F eed b ack  (DEC) F eed b a ck  (DEC)

(O m itting  an o u tlie r)

Style(X ) No Y es No. S tyle(X ) No Y es No.

F lex ib le 6 8 14 F lex ib le 5 8 13

D ecisive 4 8 12 D ecisive 4 8 12

No. 10 16 26 No. 9* 16 23

DEC X DEC X
INC .096 .818 .048 .226
DERR .091 .374 .161 .661
PERR .757 .450 .650 .391
AY DR 6 .099 .359 .202 .730
APDR6 .523 .367 .327 .816
AEQDR6 .055 .665 .075 .269
ACDR6 .247 .946 .444 .735
AOR6 .102 .672 .250 .090

*Note?An o u tlie r was o m itte d  to enhance tre a tm e n t e f fe c ts ;  how ever, as 
can  be seen , they  s till w ere not s ig n if ican t.

R e p ro d u c e d  w ith p e rm iss io n  of th e  co p y rig h t ow ner. F u rth e r  re p ro d u c tio n  p ro h ib ited  w ithou t p erm iss io n .
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Decisive s ty le s  to  be im properly m easured .

2) The su b jec ts  in th is  ex e rc ise  showed p ra c tica lly  no learn ing  

p a tte rn s . (See page 216 of Appendix G .) The su b jec ts  w ere 

req u ired  to  a t ta in  a level of p ro fic ien cy  befo re  s ta r t in g  the 

e x perim en t by preparing  graphs and p ro jec ted  incom e

s ta te m e n ts . As a re su lt, a s ig n if ican t num ber of su b jec ts

may not have fe lt  the need to  pay much a tte n tio n  to the 

feed b ack  d a ta  and simply made th e ir decisions w ithou t 

much analysis or re f le c tio n . This unpressured  approach  

tak e n  by a s ig n if ican t num ber of su b jec ts  may have given 

supurious c o rre la tio n s  b etw een  decision  s ty le  and re su lts .

3. A no ther possible exp lanation  is th a t  s tre s s  may have been  a 

confounding variab le  in th is ex p erim en t. Under s tre s s , 

su b jec ts  tend  to  rely on past p a tte rn s  of perfo rm ance 

ra th e r  than  work ou t new so lu tions . A ccord ingly , some

su b jec ts  may have to ta lly  ignored some of the new 

feed b ack  d a ta  p re se n te d  to them . Also, under s tre s s  they 

may have sh ifted  during th e  e x e rc ise  from th e ir prim ary 

decision  s ty le  in to  an a lte rn a tiv e  backup sty le th ereb y  

confounding th e  re su lts . P erfo rm an ce d a ta  which I

a tte m p te d  to c o r re la te  w ith the prim ary s ty le  fo r c e rta in  

su b jec ts  might m ore co rre c tly  be a sso c ia ted  w ith the 

su b je c ts ' back-up  s ty le .

R e p ro d u c e d  w ith p e rm iss io n  of th e  co p y rig h t ow ner. F u rth e r  re p ro d u c tio n  p ro h ib ited  w ithou t p erm iss io n .
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Not w ithstand ing  th ese  possible exp lanations for the absence in 

th is  experim en t of any decision  sty le  tre a tm e n t e f fe c ts ,  it also m ight be 

som ew hat the sam e problem  which e a rl ie r  re se a rc h e rs  en c o u n te re d  in 

a tte m p tin g  to uncover tre a tm e n t e f fe c ts  based upon D riv e r 's  1ST 

E x erc ise  (Savich, 1977). The 1ST may indeed m easure c e rta in  s ig n if ican t 

a t t r ib u te s  of decision  s ty le , bu t a t the same time these  are  not the 

a t t r ib u te s  th a t  d istinguish  good perfo rm ers from  av erag e  p e rfo rm ers  in a 

com plex (tim e-p ressu red ) sim ula tion  ex e rc ise  like the one used in th is 

ex p e rim en t.

R e p ro d u c e d  w ith p e rm iss io n  of th e  co p y rig h t ow ner. F u rth e r  re p ro d u c tio n  p ro h ib ited  w ithou t p erm iss io n .
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APPENDIX J 

RAW DATA USED IN THIS EXPERIMENT 

This appendix includes th e  raw  d a ta  and some of th e  ta b u la tio n s  

used in th is ex p e rim en t. Also, included are  some of the com puter 

p rin to u ts  of th e  raw  d a ta  and th e  s ta t is tic a l  d a ta  g e n e ra te d  by th e  SPSS 

program s which I used. An SPSS program  listin g  is also included .

The follow ing is a listin g  of th e  ex h ib its  in th is appendix?

1. D ecision sty le  te s t  re su lts  fo r 6 6 -su b jec t sam ple fo r R o w e 's  DSI 
te s t ,  D riv e r 's  1ST t e s t ,  and W itk in 's  EFT te s t .

2. D ecision s ty le  te s t  re su lts  fo r 6 6 -su b jec t sam ple fo r R o tte r 's  IE 
te s t ,  GIAL te s t ,  and M yers-B riggs te s t .

3. R o w e 's  DSI raw  te s t  sco res , Z -sco res  derived  from raw  d a ta  
and R o w e 's  decision  s ty le .

4. D riv e r 's  1ST raw  te s t  sco res , D r iv e r 's  prim ary and back-up 
s ty le s , and a l te rn a tiv e  D river s ty le  based  upon Z -sco res  (DNS).

5. D riv e r 's  1ST raw  te s t  sco res , Z -sc o res  com puted from raw  
sco res , and a lte rn a tiv e  D river s ty le  based  upon Z -sc o res  (DNS).

6. C om parison  of D r iv e r 's  and R o w e 's  dec ision  s ty le s .

7. R aw  d a ta  from m anagem ent sim ula tion  ex e rc ise  (INC, DERR, 
PE R R , ST, TT, PTS, AYDR6, APDR6, AEQDR6, ACDR6, 
AOR6).

8. R o w e 's  an a ly tic  s ty le  broken  down in te rm s  of fe e d b a c k / s ty le  
(2X 2) m odel.

9. R o w e 's  b ehav io ra l s ty le  broken down in term s of fe e d b a c k /s ty le  
(2X2) m odel.

10. R o w e 's  c o n c ep tu a l s ty le  broken down in term s of 
fe e d b a c k /s ty le  (2X2) model.

11. R o w e 's  d ire c tiv e  s ty le  broken down in term s of fe ed b ac k /s ty le  
(2X2) m odel.

12. R o w e 's  d a ta  broken down by R y a n 's  2X2 m odel.

13. A na ly tic  su b jec ts : raw  d a ta  and a t t r ib u te s  of s ty le .

R e p ro d u c e d  w ith p e rm iss io n  of th e  co p y rig h t ow ner. F u rth e r  re p ro d u c tio n  p ro h ib ited  w ithou t p erm iss io n .
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14. B ehavioral su b je c ts : raw  d a ta  and a t t r ib u te s  of s ty le .

15. C oncep tua l su b je c ts : raw  d a ta  and a t t r ib u te s  of s ty le .

16. A ttr ib u te s  of a n a ly tic  su b jec ts  broken down in term s of R yan 's 
tw o tre a tm e n ts .

17. A ttr ib u te s  of b ehav io ra l su b jec ts  broken down in term s of 
R y an 's  tw o tre a tm e n ts .

18. A ttr ib u te s  of co n c ep tu a l su b jec ts  broken down in term s of 
R y an 's  tw o tre a tm e n ts .

19. A ttr ib u te s  of R o w e 's  57-su b jec t sam ple.

20. Raw  d a ta  fo r 5 8 -su b jec t sam ple (WFT, RDS plus re la tiv e  d a ta  
AY DR 6 through AOR6).

21. R o w e 's  N=57 su b jec t sam ple broken  down by Simple R eports  
versus Complex R e p o rts .

22. T -T ests of N=30 D ire c tiv es  and B ehav io ra ls versus R es t of N=57 
Sam ple.

23. A ttr ib u te s  of 55 su b jec ts  who sco re  >17 on R o tte r  IE Test in 
term s of decision  s ty le  m odel.

24. A ttr ib u te s  of 41 su b jec ts  who sco re  >22 on W itkin EFT T est in 
term s of decision  s ty le  m odel.

25. A ttr ib u te s  of 41 su b jec ts  who sco re  >23 on W itkin EFT T est in 
te rm s of decision  s ty le  m odel.

26. D riv e r 's  in te g ra tiv e  s ty le  broken down in term s of 
fe ed b ac k /d ec is io n  s ty le  (2X2) model.

27. D r i v e r ' s  f l e x i b l e  s t y l e  b r o k e n  d o w n  in te r m s  o f 
fe ed b ac k /d ec is io n  s ty le  (2X2) m odel.

28. D riv e r 's  dec isive  sty le  broken down in term s of
feed b ac k /d ec is io n  s ty le  (2X2) m odel.

29. D rive r's  com plex s ty le  broken  down in term s of
fe ed b ac k /d ec is io n  s ty le  (2X 2) m odel.

30. P earson  c o rre la tio n  c o e ff ic ie n ts  (INC, DERR through RB).

31. P earson  c o rre la tio n  c o e ff ic ie n ts  (INC, DERR th rough WFT).

32. P earson  c o rre la tio n  c o e ff ic ie n ts  (INC, DERR through AOR6).

R e p ro d u c e d  w ith p e rm iss io n  of th e  c o p y rig h t ow ner. F u rth e r  re p ro d u c tio n  p ro h ib ited  w ithou t p erm iss io n .
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33. SPSS program  listing  (lines 10 through 600).

34. SPSS program  listin g  (lines 610 through 1220).

35. SPSS program  listing  (lines 1230 th rough 1830).

36. SPSS program  listin g  (lines 1840 through 2300).

37. R aw  d a ta  fo r 5 8 -sub jec t sam ple (INC plus re la tiv e  d a ta
AY DR 6 th rough AOR6.

38. D riv e r 's  H ierarch ic  sty le  broken down in term s of fe e d b a c k / 
decision  s ty le  (2X2) m odel.

R e p ro d u c e d  w ith p e rm iss io n  of th e  co p y rig h t ow ner. F u rth e r  re p ro d u c tio n  p ro h ib ited  w ithou t p erm iss io n .
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6'*l * rr-t 4/rfL ■ J ’T J C,iAL 9 S7'f
wer ?  ; i  o M/F7 « / / . ( . vjnsr •= /4 .4

I f p /  » J0 --57
X/WC 5 #1^.3 W «C »/37 .0  1rm c* / i 7  v
jiycg& s / . v f 4YZJ24 *0.11 r 0.J*

par*  * 4/.r Dm r  3 f .¥ p a e »
fxi * * s"^. i /T s  s / r / . o PTS : / 5 1 .¥
/«  * /3 .0 /e «/m /a  s /> .4

* 5 4 .3 r 0X 0 6/4L S 55  4
U /rr = il.L tVFT »W>.V li/PT • /<>.0
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" °  -WIS^ p ^ d l c t i a n d£rror Fw ebeck No Prediccicn Error Feedback

756 “ T T  INC =113 
1C4 173 3=54.36

5B  ' 2

137 “T7T INC. 162 
30 a 153 3=17.73

737 “ n r  INC=137 
32s 154 3=24.3

719 “ IDT INC.135.0 
170 122 5=26.53
132 131
133 183 
223 137 
331 134

O i ^ I v e

755 T T 7  ;n c =172
3=0

753 “ ITT INC-127.0 
201 182 3=63.2 
209 150 
301 IB 
308 106

£4 ^  INC = 106 
131 159 S.44.3
230 127
231 73

B e b a w p l

713 “T i l  in c .  146.: 
127 106 5 .2 ,6 7

333 170

WWthD^ d f ! :ntio rE rrr?r8Fbeeab;clnd

71? “ T B  in c =23.o 
313 56 3.112.20 
313 -102

i§ 2  “T T  INC.129
314 160 3=57.2
315 164

739  “ ITT INC.146.0 
243 ' 106 S.35.34 
343 159

738 “ B 7  IN C .159.3 
141 156 S.10.6 
236 152 
337 175

■Hi "TTl INC.138.3 
214 111 S.23.76 
216 154

713 “T f t  INC=114.5 
115 110 3.30.92 
117 87 
219 94 
31? 120 
321 173

“ W *  •

■§3 " T B  INC.142.4
335 132 S.17
336 124
340 147
341 136

•§ 5  «  INC=115 
240 129 3=19.8
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Analytic Style (12 cases)

ID INC DERR PTS RD RA RC

1. 96.0 49.3 149.0 61.0 105.0 83.0

: r  j
16A.0 56.0 210.0

2 :

12CK0 65^2 149!5 67^0 m O K . O
106.0 56.3 142.0 70.0 102.0 65.0
130.0 44.2 174.0 66.0 111.0 69.0

46.0 90.5 150.0 72.0 111.0 71.0
56.0 14.3 137.0 61.0 112.0 65.0

10! -102.0 294.8 162.0 69.0 112.0 74.0
n . 154.0 36.5 150.0 72.0 120.0 71.0
12. 159.0 21.5 138.0 77.0 95.0 74.0

A ttribu tes of Analytic Style A ttrib u tes  of N=57 Sanr

Mean Std.Dev. Var. Mean Std.Dev
102.75 76.7 INC 127.2 48.6

73.4 78.6 DERR 49.9 48.1
11.1 7.0 PERR 13.3 12.4

153.9 30.3 ST 137.8 31.9
66.6 18.8 TT 73.7 18.8

157.3 16.6 PTS 152.4 31.0
1.46 1.55 AYDR6 0.99 0.93
0.86 0.51 AYPR6 0.95 0.79
1.32 1.13 APDR6 1.01 0.68
1.01 0.46 APPR6 0.99 0.54
1.25 1.13 AEQDR6 0.99 0.70
0.98 0.38 4EQ PR6 0.98 0.50
1.16 0.33 ACDR6 1.01 0.93
0.32 0.74 ACPR6 0.94 0.9B
1.46 1.46 AOR6 0.39 0.36

69.3 5.9 RD 72.8 11.2
107.9 6.7 RA 89.7 13.4
70.3 5.9 RC 76.4 13.8
52.5 7.2 RB 60.6 12.0
13.8 4.7 IE 12.9 4.4
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BEHAVIORAL STYLE (17 cases)

INC DERR PTS RD RA RC

1. 179.0 5.6 202.0 68.0 93.0 65.0
2. 103.0 60.1 143.0 76.0 85.0 57.0

110.0 75.7 152.0 65.0 88.3 78.0
27.C 101.6 38.0 '4 .0 32.3 73.3

163.0 34.4 203.0 75.0 73.0 74.0
6. 106.0 69.8 119.0 61.0 91.0 69.0
7. 101.0 76.0 180.0 62.0 94.0 77.0
B. 132.3 5.8 198.0 72.0 93.0 &6.0
9. 150.0 16.1 113.0 58.0 100.0 53.0

10. 94.0 87.1 129.0 84.0 65.0 68.0
11. 145.0 28.5 134.0 67.0 94.0 57.0
12. 129.0 32.6 116.0 88.0 69.0 64.0
13. 18.0 158.0 190.0 78.0 98.0 44.0
14. 106.0 B5.3 115.0 71.0 77.0 82.0
15. 120.0 68.4 190.0 76.0 86.0 70.0
16. 173.0 22.3 132.0 68.0 82.0 76.0
17. 170.0 18.7 185.0 65.0 77.0 87.0

A ttribu tes  of Behavioral Style A ttribu tes  o f N r 57 Sampie
Mean Std.Dev. Var. Mean Std.Dev.

125.65 42.4 INC 127.2 48.6
55.7 40.6 DERR 49.9 48.1
11.3 75.8 PERR 13.3 12.4

130.1 31.4 ST 137.8 31.9
74.6 17.0 TT 73.7 18.8

152.3 37.7 PTS 152.4 31.0
1.10 0.75 AYDR6 0.99 0.93
0.78 0.49 AY PR 6 0.95 0.79
1.06 0.60 APDR6 1.01 0.68
0.99 0.48 APPR6 0.99 0.54
1.09 0.60 AEQDR6 0.99 0.70
0.93 0.41 AEQPR6 0.98 0.50
1.32 1.21 ACDR6 1.01 0.93
0.64 0.70 ACPR6 0.94 0.98
0.99 0.67 AOR6 0.99 0.86

71.1 8.1 RD 72.8 11.2
85.3 10.3 RA 89.7 13.4
68.5 11.2 RC 76.4 13.9
75.2 6.7 RB 60.6 12.0

9.8 3.9 iE 12.9 4.4
57.8 11.5 GIAL 55.6 9.1
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C onceptual Styles (15 cases)

NC DERR PTS RD RA RC
171.0 16.2 149.0 73.0 33.0 89.0
103.0 9 . 2  112.0 oe.O 98.2 90.0
122.0 54.2 134.0 47.0 ?u.O 92.0
131.0 12.2 174.0 62.0 92.0 95.0
183.0 2.4 190.0 73.0 93.0 108.0
154.0 29.2 181.0 72.0 76.0 108.0
156.0 11.5 115.0 72.0 92.0 83.0

63.0 116.5 171.0 76.0 63.0 58.0
137.0 90.6 90.0 49.0 93.0 97.0
152.0 30.6 140.0 52.0 84.0 103.0
153.0 20.2 161.0 75.0 88.0 81.0
160.0 19.4 190.0 76.0 69.0 98.0
164.0 23.5 123.0 65.0 91.0 82.0
134.0 38.4 92.0 65.0 90,0 98.0
175.0 11.3 192.0 53.0 92.0 103.0

A ttribu tes of Con!:ap tual Style A ttribu tes  of N=57 Si
Mean Std.Dev. Var. Mean Std.Dev.
1«3.9 30.8 INC 127.2 48.6

32.3 32.0 DERR 49.9 48.1
14.5 13.7 PERR 13.3 12.4

134.3 31.1 ST 137.8 31.9
73.0 20.4 TT 73.7 18.8

150.9 36.5 PTS 152.4 31.0
0.65 0.60 AY DR 6 0.99 0.93
1.04 0.96 AYPR6 0.95 0.79
0.87 0.47 APDR6 1.01 0.68
0.93 0.42 A PPR6 0.99 0.54
0.73 0.50 AEQDR6 0.99 0.70
0.98 0.54 AEQPR6 0.98 0.50
0.59 0.59 ACDR6 1.01 0.93
1.21 1.32 AC PR 6 0.94 0.98
0.70 0.52 AOR6 0.99 0.86

65.2 10.3 RD 72.8 11.2
86.8 9.9 RA 89.7 13.4
93.6 8.2 RC 76.4 13.8
54.2 7.4 RB 60.6 12.0
15.1 4.0 IE 12.9 4.4
53.9 7.9 GIAL 55.6 9.1
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Breakout of Twelve A nalytic Subjects by Decision E rror 
Feedback T reatm ent and by P re d iction  E rror Feedback T reatm ent

0 1

n = :o
:NC=i3i.O  ,5=43.9; 

D £ R R = ^ .5  (S=43.0: 
PERR=9.6 (S= 6.2) 
PTS=151.8 (S=32.4)

1 N=25
INC=135.9 lS=29.9) 
DERR=39.o ,5=26.3; 
PERR=17.2 (5=16.6) 
PTS=150.6 (5=35.6)

i
I

N=45
1NC=133.7

N=7
INC=74.4 (5=89.5) 

OERR=98.4 'S=96.1) 
PERR=14.0 (5=7.5) 
PTS=160.7 (5=15.8)

N=5
INC=142.4 (5=28.2) 

DERR =38.4 (5=22.5) 
PERR=7.0 (5=3.8) 

PTS=152.6 (5=18.2)
N=12
INC=102.7

N=27 
INC=116.3 (S=62.4)

N=30 
INC=137.0 (5=29.2)

Q

PRED

1

N=22 
INC=134.0 (S=42.4) 

DERR =42.2 (5=39.7) 
PERR=17.5 (5=17.9) 
PTS=149.5 (5=39.7)

N=23
INC=133.4 (5=30.6) 

DERR =44.9 (5=30.2) 
PERR=10.5 (S=6.0) 
PTS=152.7 (S=3C.6)

N=45
INC=133.7

N=6
INC=121.0 (5=45.5) 

DERR =49.5 (S=26.8) 
P E R R slO .l (5=7.1) 
PTS=158.3 (5=13.8)

N=6
INC=104.5(5=100.4) 

DERR=97.4 (S=107.2) 
PERR=12.1 (5=7.3) 
PTS=156.3 (5= 20.3)

N=12
INC=102.7

N=28 N=29
INC=131.3 (5=42.6) INC=123.3 (5=54.2)

V ariables D efinition
DEC Decision Error Feedback T reatm ent
PRED Pedic tion Error Feedback tre a tm e n t
0 No Feedback Reports for inis T reatm ent
1 With Feedback R eports for this T reatm ent
INC Mean of Six-Period A verage Income for Subjects in Cell
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B reakout of Seventeen Behavioral Subjects bv Decision E rror Feedback

DEC

0 1

N=i6
!NC=U3.7 (5=71.8) 

DERHUoO.3 (5=73.6; 
PERR=11.4 (5= 6.3) 
PTS=156.8 (S=20.6)

1 N=24
INC=137.3 (S=30.0,'

| DERR=38.5 (S=2o.7) 
PERR=16.0 (S=17.2) 
PTS=149.7 (S=32.7)

N=40

N=J.l
INC=120.2 (5=43.8) 

DERR=62.4 (S=47.1) 
PEPR=10.0 (S=7.5) 
PT Sai50.2 (5=39.3)

N=6
INC=135.7 (S=23.8: 

DERR=43.4 (S=23.6) 
PERR =13.7(3=7.8) 
PTS=156.2 (5=37.6)

. N=17 
INC=125.6

N=27
INC=1J6.3

N=30
INC=137.0

PRED

a 1

N=19
INC=129.3 (5=38.6) 

DERR=42.2 (5=30.6) 
PERR=17.6 (S=18.7) 
PTS=146.4 (S-30.3)

N=21
INC=126.6 (S=61.8) 
DERR=52.1 (S=65.1) 
PERR=12.0 (5=9.5) 
PTS=156.0 (5=25.9)

N=40

N=9 N=8
INC=135.4 (S=52.3) INC=114.6 (5=27.2) N=17

DERR =46.9 (S=50.0) DERR=65.5 (S=26.7) INC=125.o
PERR =12.0 (S=9.5) PERR=11.0 (5=6.6)
PTS=162.1 (5=40.5) PTS=141.3 (5=33.2)

N=2B N=29
INC=U6.3 INC=137.0

Definition

Decision Error Feedback T reatm ent
Pedlction Error Feedback T reatm ent
No Faeoback Reports for this T reatm ent
With Feedback R eports for this T reatm ent
Mean of Six-Period Average Income fcr Subjects in Cell
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B reakout of F iftee n  C onceptual Subtecta by Decision E rror

DEC

0 1

i :n C=110.5 (5=65.2) 
DERR =66.5 (5=66.5) 
PERR=11.8 (S=7.0) 
PTS=153.0 (5=30.4)

N=20
INC=133.1 -5=31.3’ 

DERR=44.7 (S=24.1) 
PERR=14.0 (5=16.0) 
PTS=153.0 (5=28.8)

N=42

N=5
INC=142.2 (S=44.0) 

DERR=39.1 (S=43.3) 
PERR=6.4 (S=2.3) 

PTS=158.a (S=25.U)

N=10
INC=144.7 (S=24.2) 
DERR =28.9 (S=26.9) 
PERR=18.6 (5=15.3) 
PTS=147.0 (S=41.8)

N=15
INC=143.9

N=27 N=30

PRED

0 1

N=20 
INC=127.1 (S=47.5) 

DERR =49.0 (S=39.0) 
PERR=15.0 (5=16.4) 
PTS=154.4 (5=31.6)

N=22 
INCallS.O (5=57.3) 

DERR=62.6 (5=61.1) 
PERR =10.8 (S=5.5) 
PTS=151.7 (S=27.B)

N=42

N=8
INC=144.8 (S=426.1 
DERR =30.4 (S=29.6) 
PERR =17.7 (S=17.1) 
PTS=.I44.0 ''5=40.7)

N=7
INC=146.3 (5=37.5) 
DERR=34.5 (5=36.9) 
PERR=7.7 (5=11.0) 
PTS=158.9 (5=32.3)

N=15
INC=143.9

N=28 N=29
Definition

Decision Error Feedback T reatm ent
Pedic tion  Error Feedback T reatm ent
No Feedback R eports for this T reatm ent
With Feedback R eports for this T reatm ent
Mean of Six-Period Average Income for Subjects in Cell
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INC
DERR
PERR

*FT
AY OR 3
AYOKo
AE00R3
AE00R6
ACJR3
AORb

PTS
AYPRb
APOH6
APPR6
AEOOR6
AEQPR6
ACDR6

MEAN
127.1930 

49868.9298 
132 83.7544 

137.7544 
152.4386
72.8421 
89.8667 
76.3860 
60.6491 
28.8902 
30.3402 
14.2 857
35 .5 05 9  
12.9091 
55.6250
72.8421
35 .5 05 9  
18.9750

1.0880 
0.99 06  
1.0526 
0.9854 
1.1413 
0 .9890 

73 .7193 
152.4386 

0 .99 06 
0 .95 27  
1 .0065 
0.98 49  
0.98 54  
0.9760 
1 .0086 
0 .94 84 
0.9890

48 .5881 
48118. 1918 
12405.6659 

31 .8 96 8  
3 1 .0 34 0  
1 1.2421 
13 .4102 
13 .8057 
11 .9829 
15.5671 
15.9404 
28 .2 1 0 7
11 .6725 

4 .3 6 4 3  
9 .1 2 0 5

11.2421
11 .6725 

5 .4 4 1 9  
1 .2172 
0 .93 32  
0 .96 64  
0.70 68  
1 .0820 
0 .8 5 6 3

18 .7890 
31 .0 34 0  

0 .93 32  
0 .79 42 
0 .6 7 9 5  
0.54 24  
0 .70 68  
0 .4 9 5 3  
0 .93 16  
0 .9 7 6 9  
0 .8 5 6 3
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APPENDIX K 

GLOSSARY OF TERMS

ACDR6 Six-period  av e rag e  re la t iv e  im pact of decision  e r ro r  on s tan d ard  
unit v ariab le  p ro d u c tio n  c o s t . (U nits: Decimal p e rc e n t.)

A CPR6 S ix-period  av e rag e  re la t iv e  im pact of p re d ic tio n  e r ro r on
s tan d ard  unit v ariab le  produc tion  c o s t . (U nits; Decimal p e rc e n t.)

AEQDR6 Six-period  av e rag e  re la t iv e  im pact of decision e rro r on
to ta l variab le  p ro d u c tio n  co st per u n it. (U nits; Decimal p e rc e n t.)

A EQ PR6 Six-period  a v e rag e  re la t iv e  im pact of p re d ic tio n  e r ro r  on to ta l 
v ariab le p ro d u c tio n  cost p e r un it. (U nits: Decimal p e rc e n t.)

AOR6 S ix-period  av e rag e  ra tio  of A ctual to  O ptim al incom e. (U nits: 
Decimal p e rc e n t.)

APDR6 S ix-period  a v e rag e  re la t iv e  im pact of decision  e r ro r  on p rice . 
(Units? Decim al p e rc e n t.)

A PPR 6 S ix-period  a v e ra g e  re la t iv e  im pact of p re d ic tio n  e r ro r  on p rice . 
(U nits: Decim al p e rc e n t.)

AYDR6 S ix-period  a v e rag e  re la t iv e  im pact of decision e r ro r on
incom e. (U nits: Decim al p e rc e n t.)

AYPR6 S ix-period  a v e rag e  re la t iv e  im pact of p re d ic tio n  e r ro r on
incom e. (U nits: Decim al p e rc e n t.)

DBU D riv e r 's  backup s ty le . (See DDS.)

DE Raw  sco re  fo r D ecisive sca le  fo r D riv e r 's  1ST te s t .

DEC D ecision tre a tm e n t:  No decision  e r ro r  feed b ack  versus decision
e rro r fe ed b ac k .

DERR Six-period  a v e rag e  decision  e r ro r . (U nits: $1,000.)

DDS D riv e r's  dec ision  s ty le s : l= H ie ra rch ic ; 2= In teg ra tive ; 3=Flexible;
4=D ecisive; 5=Com plex.

DS D ecision s ty le .

ECON Economy t re a tm e n t (th re e  d iffe re n t econom ies w ere used by
R yan).

FL Raw sco re  fo r F le x ib le  sca le  fo r D riv e r 's  1ST te s t .

GIAL Raw  sco re  fo r th e  P erd u e -R u tg e rs  P rio r E xperience  te s t .
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HI R aw  sco re  for H ierarch ic  sca le  fo r D riv e r 's  1ST te s t .

ID Id e n tif ic a tio n  num ber.

IE Raw  sco re fo r R o tte r  In te rn a l/E x te rn a l Locus of C on tro l te s t .

IN R aw  sco re fo r In te g ra tiv e  sca le  fo r D riv e r 's  1ST te s t .

INC S ix-period  av e rag e  incom e. (U nits: $1,000.)

MBT M yers-B riggs Type In d ica to r te s t  re su lts .

PERR Six-period  av e rag e  p re d ic tio n  e r ro r . (U nits: $1,000.)

PRED P red ic tio n  trea tm en t*  No p re d ic tio n  e r ro r feedback  versus
p re d ic tio n  e r ro r  fe ed b ac k .

PTS G rade poin ts ach ieved  in R y an 's  c la ss .

RA Raw  sco re on R o w e 's  an a ly tic  sco re .

RB R aw  sco re  on R o w e 's  b ehav io ra l sc o re .

RC Raw  sco re on R o w e 's  c o n c ep tu a l sc o re .

RD Raw  sco re  on R o w e 's  d ire c tiv e  sco re .

RDS R o w e 's  dec ision  style* l= A n a ly tic ; 2=B ehavioral; 3= C onceptual;
4= D irective.

ST S ta rtin g  tim e for each  s u b je c t. (U nits: S ta r t  of experim en t = 0;
Hour = 100)

TT T otal decision  tim e fo r each  su b je c t.

WFT R aw  score fo r W itkin Em bedded F ig u res  te s t .

X D ecision s ty le  tre a tm e n t:  X=1 for se le c te d  decision  sty le(s); X=2
fo r re s t of sam ple.
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ANALYSIS OF OTHER DECISION STYLE TESTS
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If tim e had p e rm itted , th e re  w ere a num ber of o th e r  avenues of 

re sea rch  which we m ight have pursued in g re a te r  dep th  using th e  o th er 

decision  sty le  te s t  re su lts  availab le in th is s tudy , and ce rta in ly  severa l 

of th ese  te s ts  should be pursued in any fu tu re  study  of a sim ilar n a tu re . 

The P earson  C o rre la tio n  C o e ff ic ie n ts  fo r a num ber of the key 

re la tio n sh ip s  which w ere observed  follow s;

D ecision G rade
Income E rro r P o in ts

IE -0.16 0.13 0.05
(S ign ificance) (0.13) (0.17) (0.36)

GIAL 0.05 -0.02 0.07
(S ign ificance) (0.35) (0.43) (0.31)

WFT 0.33 -0.25 0.24
(S ign ificance) (0.02) (0.06) (0.07)

From the above summary of P earson  C o rre la tio n  C o e ff ic ie n ts , we 

can see th e  follow ing re la tio n sh ip s;

W itkin Em bedded F ig u res  T est (WFT)

o There ap p eared  to  be a very stro n g  positiv e  co rre la tio n  
b etw een  the WFT sco re and INC (S ix -period  a v e rag e  incom e) 
and PTS (C lass G rade P o in ts). The s tro n g  p o sitiv e  co rre la tio n  
w ith INC is n a tu ra lly  a sso c ia ted  w ith a stro n g  n eg a tiv e  
c o rre la tio n  w ith decision  e rro r (DERR).

o An a lte rn a tiv e  se t of c o v a ria te s  (in s tea d  of s ta r t in g  tim e (ST)
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and grade points) was WFT and g rade p o in ts. In a num ber of 
ANOVA runs th ese  c o v a ia te s  w ere used o ften  w ith  a 
sig n if ican t im provem ent over sim ilar runs using ST and PTS. 
The one im portan t draw back  of using WFT as a c o v a ria te  is 
the reduction  in sam ple size  down to only the 41 sub jec ts  
who took th e  WFT te s t .

o WFT was a s ig n if ican t d e te rm in a n t in c a teg o riz in g  sub jec ts  
in to  the h ig h -an a ly tic  and lo w -a n a ly tic  groupings w hich w ere 
used in te s tin g  the null hypo th eses  in C h a p te r  6 above. Again 
the draw back  was th a t  th e re  was the ex trem ely  small sample 
size (because only 41 of th e  57 su b jec ts  com pleted  WFT).

o Several ANOVA runs using th e  tw o-w ay decision  s ty le  model 
used herein  produced  s ig n if ican t re su lts . O ne such run is 
sum m arized below:

Simple R e p o rts  Com plex R ep o rt

Subjects whose N=6 N=6
WFT Score is INC= 179.2 INC=148.2
g re a te r  than DERR= 34.3 DERR= 36.8
22 AVDR6 = 0.69 AY DR 6 = 0.76

R est of the N=13 N=16
sub jects INC= 83.5 INC= 130.7

DERR= 96.0 DERR= 39.4
AYDR6= 1.88 AYDR6= 0.78

T otal Group N=19 N=22
INC= 101.6 INC= 135.4
DERR= 76.5 DERR= 38.7
AY DR 6= 1.50 AYDR 6= 0.77

C le a r ly , the W itkin Em bedded F igures te s t  should be stud ied  
fu r th e r .

R o tte r  In te rn a l/E x te rn a l Locus o f C o n tro l (IE) T est

o T here was a sligh t n eg a tiv e  c o rre la tio n  (-0.16) b e tw e en  the 
IE sco re and INC (a v era g e  s ix -period  incom e). This means 
t h a t  the sub jec ts who have an in te rn a l locus of co n tro l also 
tended  to do b e t te r  in th e  ex e rc ise  as opposed to  those 
su b jec ts  who have an e x te rn a l locus of co n tro l (persons who 
believe  th a t  ex te rn a l fa c to rs  in fluence  or co n tro l them  as 
opposed to th e ir  fee ling  they  are  in ch arg e) .

o The R o tte r  I/E  sco res  also w ere used to  produce some 
no tew orthy  levels of s ig n if ican c e  using th e  tw o-w ay ANOVA 
decision  sty le model used th roughou t th is  s tu d y . O ne such 
analysis was a tw o-w ay ANOVA run using IE sco res  g re a te r
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than  "17" which produced  the follow ing b re ak o u t fo r those 55 
su b jec ts  who took th e  IE test*

Simple R e p o rt Com plex R ep o rt

Subjects whose N=4 N=4
IE Score is INC= 50.5 INC= 167.0
g re a te r  than DERR= 121.5 DERR= 13.6
17 AYDR6 = 2.36 AY DR 6 = 0.29

R es t of the N=21 N=26
sub jects INC= 136.8 INC= 132.3

DERR= 44.0 DERR= 43.4
AY DR 6= 0.89 AYDR 6= 0.87

T otal Group N=25 N=30
INC= 123.0 INC= 137.0
DERR= 56.4 DERR= 39.4
AYDR6= 1.13 AYDR 6= 0.79

C le a r ly , th e  R o tte r  Locus of C on tro l te s t  should be stud ied  
fu r th e r .

G e n era l Incongruity  A d a p ta tio n  L evel (GIAL) T est

o T here was a s ligh t positive  c o r re la tio n  b etw een  income
perfo rm an ce and GIAL sco res . This m eans th a t  those  su b jec ts
who have a high to le ra n c e  fo r am biguity  also tended  to 
perform  b e t te r  in th e  ex e rc ise .

o One tw o-w ay ANOVA analysis of those su b jec ts  who had a
low GIAL sco re (i.e ., who had a low to le ra n c e  fo r am biguity) 
showed the follow ing p ro file  (group) a t tr ib u te s !

Low T o leran ce  T o ta l G roup

N = 11 56
INC = 116.9 126.7
DERR = 60.6 50.4
PTS = 156.6 152.3
IE = 13.7 13.0
GIAL = 42.2 55.6
WFT = 16.4 18.8

A naly tics = 3 12
D irectives - 2  13
C o n cep tu a ls  = 3 15
B ehaviorals = 3 17
M ales = 4 
Fem ales = 7
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A num ber of re se a rc h e rs  have found the GIAL te s t  to  be a 

d iscrim ating  in stru m en t. I t  was not found to be very s ig n if ican t in th is 

study; how ever, c learly  th e  above re su lts  look in te e s tin g  and ce rta in ly  

m ore re se a rc h  using the GIAL te s t  is w orth pursu ing .

M yers-B riggs M odel

M ann (1982) in his Ph.D. d isse rta tio n  found a s tro n g  re la tio n sh ip  

b etw e en  th e  M yers-B riggs model and R ow e's  D ecision S ty le M odel. In 

p a r tic u la r , he found th a t  the A naly tic  sty le  resem bles not only the 

In tu itive -T h ink ing  (NT) ty p e , bu t also the Sensing-Thinking (ST) ty p e . This 

also was one of my find ings. The 12 an a ly tic s  in th is s tudy  could be 

c a te g o riz e d  by th e  follow ing M yers-B riggs types*

Number
Sensing-Thinking (ST) Type 5
In tu itive -T h ink ing  (NT) Type 5
S ensing-F eeling  (SF) Type 1
In tu itiv e -F ee lin g  (NF) Type 1

Dickel (1983) in his Ph.D . d isse rta tio n  (1983) also found a strong  

c o rre la tio n  w ith the M yers-B riggs m odel. He found th a t  d ire c tiv e s  most 

resem ble th e  ST-Type, and le a st resem ble th e  N T-Type. W hat I found was 

th a t  the eleven  d ire c tiv e s  who also took the M yers-B riggs te s t  could be 

c a te g o riz e d  as follow s!

N umber
Sensing-Thinking (ST) Type 6
In tu itive -T h ink ing  (NT) Type 1
S ensing-F eeling  (SF) Type 3
In tu itiv e -F e e lin g  (NF) Type 1
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This c o rre la tio n  betw een  R ow e's  DSI and th e  M yers-B riggs model led

Dickel to  conclude th a t  the d irec tiv e s  most resem bles th e  ST-Type, and

le a st the NT-Type. F u rth e rm o re , he fe lt d irec tives?

...h av e  a sh o rt-ran g e  o rie n ta tio n  for a single goal (usually 
p ro fit) , like c e n tra liz e d  and w e ll-de fined  tasks  and
org a n iz a tio n a l s tru c tu re s , and are fa irly  a u to c ra tic  in 
decision  m aking.

In c o n tra s t  w ith d ire c tiv e s , Dickel concludes th a t  A n a ly tics  resem ble the 

in tu itiv e - th in k in g  type , as well as the sen sin g -fee lin g  ty p e . On th e  o th e r 

hand, an a ly tic s  are lea st like the feeling  ty p e . Thus, he fe lt th a t  th e  

A nalytic*

"is very unem otional in decision m aking..."

The 15 c o n c ep tu als  in my sample had a M yers-B riggs p ro file

som ew hat like an a ly tic s , as shown below?

Number
Sensing-Thinking (ST) Type 4
In tu itive -T h ink ing  (NT) Type 8
S ensing-Feeling  (SF) Type 3
In tu itiv e -F ee lin g  (NF) Type 0

This did not ag ree  w ith Dickel who found th a t  co n c ep tu a ls  w ere

p redom inate ly  NF and NT types , w hereas I did not find any NF

co n c ep tu a ls .

An in te re s tin g  se t of re la tio n sh ip s  em erged  when I did a tw o-w ay 

ANOVA se le c tin g  only an a ly tic s  who w ere ST and NT ty p es , as shown 

below*
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DEC DEC

0 N= N= 0 N= N=
22 25 20 25

x

1 N = N= 1 N= N=
5 5 7 5

X = l: A na ly tic  and 
ST/NT ty p es .

X=0: R e s t of N=57 sam ple.

X = l: A na ly tics
X=0: R est of N=57 sam ple.

S ign ificance of S ign ificance of
F - V alues F = Values

X DEC X DEC
TT .053 .675 TT .214 .582
INC .015 .035 INC .007 .061
DERR .008 .018 DERR .004 .036
AY DR 6 .006 .018 AYDR 6 .003 .036
AEQDR6 .032 .014 AEQDR6 .012 .024
AOR6 .006 .028 AOR6 .003 .055

Thus, even w ith the reduced  num ber of d eg rees  of freedom  w ith the 

sm aller sam ple of 10 an a ly tic s  who w ere also ST & NT ty p es , we had some 

very s ig n if ican t s ty le  e f fe c ts .  It  also should be no ted  th a t  the to ta l 

d ecision  tim e (TT) fo r the ST/NT a n a ly tic s  was sig n if ican tly  d iffe re n t 

fro m -th e  re s t of th e  p o pu la tion . A c loser look a t  th e  TT values involved 

shows a very in te re s tin g  re la tio n sh ip , as seen  below?

Simple R ep o rts C om plex R ep o rts

N TT N TT
All A na ly tics 7 68.1 5 64.4
A na ly tics 5 59.8 5 64.4

who are  ST
& NT Types

R est of Sample 22 77.8 25 74.7
T otal 27 74.5 30 73.0

While th e re  was no s ig n if ican t change in the six-period
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incom e (INC) as we red u ced  the sam ple size from N=7 an a ly tic s  w ith

sim ple re p o rts  to the sm aller groups of 5 an a ly tic s  who are ST/NT types

(change in Income was INC=74.4 versus INC=73.8), th e  to ta l  decision  tim e 

was red u ced  sign if ican tly  to  59.8 from 68.1. This gave a m atrix  of TT

values which p roduced  th e  s ig n if ican t tre a tm e n t e f fe c t  n o ted  above

(S ign ificance  = .053), as shown below?

Simple Complex
R ep o rts  R ep o rts

R est N=22 N=25
of INC=126.0 INC=135.9
Sample TT=77.8 TT=74.7

ST/NT N=5 N=5
A naly  INC=73.8 INC=142.4
tic s TT =59.8 TT=64.4

N=27 N=30
T otal INC=116.3 INC=137.0

TT=74.5 T T =73.0

X = 1 A na ly tics who are  ST & NT ty p es .
X = 0 R e s t of N=57 sam ple.

The M yers-B riggs model strongly  c o r re la te s  w ith R o w e 's  D ecision 

S tyle m odel, and when it is used in con junction  w ith R o w e 's  s ty le s , some 

of th e  perfo rm an ce e f fe c ts  like decision tim e (TT) in th is ex p e rim en t are  

en h a n ce d . C le a r ly , of all th e  a lte rn a tiv e  m odels d iscussed  above, th e  

M yers-B riggs model appears  to th e  most prom ising for fu tu re  re se a rc h  

along w ith  R o w e's  Decision S tyle Inventory  and Witkin Em bedded F igures 

T e s t.
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