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ABSTRACT

The p r e s e n t  r e s e a rc h  in v e s t ig a te d  th e  e f f e c t s  o f  t r a i n i n g ,  

g o a l s e t t i n g ,  and knowledge o f  r e s u l t s  (KR) on s a fe  b e h a v io r  i n  a 

f i e l d  s e t t i n g .  As a  r e s u l t ,  i t  a d d re sse d  b o th  a t h e o r e t i c a l  is s u e  

and a p r a c t i c a l  p rob lem . Of t h e o r e t i c a l  im p o rtan ce  i s  a s c e r ta in in g  

th e  e f f e c t s  o f  KR when combined w ith  g o a l s e t t i n g .  Of p r a c t i c a l  

s ig n i f i c a n c e  i s  a s s e s s in g  th e  u t i l i t y  o f  a b e h a v io ra l  approach  to  

o c c u p a tio n a l  s a f e ty .

E leven  d ep a rtm en ts  (n  ■ 105 em ployees) o f  a farm  m achinery  

m a n u fa c tu rin g  p la n t  w ere d iv id e d  in to  th r e e  g ro u p s. A m u l t ip le -  

b a s e l in e ,  a c ro s s -g ro u p s  d e s ig n  was u t i l i z e d  f o r  th e  fo u r  p h a se s : 

a) b a s e l in e ,  b) T ra in in g  O nly , c) Goal S e t t in g  and T ra in in g ,  and 

d) Feedback (KR), Goal S e t t i n g ,  and T ra in in g . The p rim ary  dependent 

v a r i a b le  was th e  p e rc e n ta g e  o f  em ployees o b se rv ed  to  be w orking in  

com plete  acco rd an ce  w ith  th e  b e h a v io ra l  s a f e ty  r u le s .

An AR1MA a n a ly s is  su g g e s te d  t h a t  a w h ite  n o is e  model b e s t  

d e s c r ib e d  th e  tim e s e r i e s  d a ta .  A re p e a te d  m easures ANOVA re v e a le d  

t h a t ,  as h y p o th e s iz e d , b e h a v io ra l  s a f e ty  p erfo rm an ce  was s ig n i f i c a n t l y  

b e t t e r  th a n  b a s e l in e  (X » 62.20%) a f t e r  th e  em ployees w ere t r a in e d  v ia  

e x p la n a tio n  and v i s u a l  p r e s e n ta t io n  o f  th e  s a f e ty  r u le s  (X ■ 70.85%). 

The ANOVA a ls o  in d ic a te d  t h a t ,  as p r e d ic te d ,  a s s ig n in g  a s p e c i f i c ,  

d i f f i c u l t  b u t  a c c e p ta b le  d e p a r tm e n ta l g o a l f u r th e r  s i g n i f i c a n t l y  

enhanced  p erfo rm an ce  (X « 77.54% ). When KR was p ro v id e d  in  r e l a t i o n  

to  th e  g o a l,  p erfo rm an ce  a g a in  s i g n i f i c a n t l y  in c re a s e d  (X ■ 95.39% ).

In  a d d i t io n ,  th e  o v e r a l l  and lo s t - t im e  in ju r y  r a t e s  f o r  th e  p la n t  

d e c re a se d  c o n s id e ra b ly .
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I t  was concluded  t h a t  feed b ack  (KR) was a  b e n e f i c i a l  c o n d itio n  

f o r  th e  e f f e c t s  o f  g o a l s e t t i n g  to  be m axim ally r e a l i z e d .  Of p r a c t i c a l  

s ig n i f i c a n c e  i s  th e  f in d in g  t h a t  non-m onetary  in c e n t iv e s  co u ld  be used 

to  in c r e a s e  th e  freq u en cy  o f  s a f e  b e h a v io r s .  F u tu re  r e s e a r c h  was 

recom nended to  a s s e s s  th e  fu n c tio n  o f  KR in  r e l a t i o n  to  g o a ls  and to  

d e te rm in e  th e  g e n e r a l i z a b i l i t y  o f  th e s e  r e s u l t s  t o  o th e r  ty p e s  o f  

o r g a n iz a t io n s  and b e h a v io rs .

ix



INTRODUCTION

The p re s e n t  s tu d y  a tte m p ts  to  make b o th  a  t h e o r e t i c a l  and 

p r a c t i c a l  c o n t r ib u t io n  t o  th e  e x i s t i n g  l i t e r a t u r e  in  th e  f i e l d  o f  

s a f e ty  r e s e a r c h .  F i r s t ,  from  a t h e o r e t i c a l  p e r s p e c t iv e  i t  w i l l  

p ro v id e  an a n a ly s is  o f  th e  r e l a t i v e  e f f e c t s  o f  g oal s e t t i n g  and 

knowledge o f  r e s u l t s  on s a f e ty  p e rfo rm an ce . Second, o f  p r a c t i c a l  

im p o rta n c e , th e  s tu d y  w i l l  s y s te m a t ic a l ly  m easure th e  e f f e c t iv e n e s s  o f  

a  b e h a v io ra l  s a f e ty  program  th ro u g h  th e  u se  o f  a m u l t ip le - b a s e l in e  

d e s ig n . As a  r e s u l t ,  t h i s  s tu d y  w i l l  en d eav o r t o  b r id g e  th e  gap 

betw een th e o ry  and th e  a p p l ic a t io n  o f  p s y c h o lo g ic a l  p r in c ip l e s  (D ubin, 

1976; H ale 6 H a le , 1970) by a tte m p tin g  to  r e s o lv e  a c u r re n t  

t h e o r e t i c a l  c o n tro v e rs y  i n  an a c tu a l  o r g a n iz a t io n a l  s e t t i n g .

The fo llo w in g  l i t e r a t u r e  rev iew  s unsnarl zes th e  two r e s e a rc h  

a re a s  r e le v a n t  to  th e  p r e s e n t  i n v e s t i g a t io n .  The rev iew  p r e s e n ts  

l i t e r a t u r e  c o n ce rn in g  1) th e  a p p l ie d  b e h a v io r  a n a ly s is  ap p roach  to  

s a f e t y ,  and 2) th e  e f f e c t s  o f  g o a l s e t t i n g  and knowledge o f  r e s u l t s .

SAFETY RESEARCH

In tro d u c t io n

O ccu p a tio n a l s a f e ty  has been  an  i s s u e  o f  concern  s in c e  about 

2000 y e a rs  b e fo re  th e  C h r i s t i a n  p e r io d  when Hammurabi o rd e re d  a  body 

o f  law s concerned  w ith  in d em n ify in g  th e  in ju r e d .  From th e  e a r ly  days 

o f  C h r i s t i a n i t y  u n t i l  t h e  end o f  th e  15 th  c e n tu ry , in fo rm a tio n  abou t 

i n d u s t r i a l  work s i t u a t i o n s  i s  s c a n ty .  In  th e  1 7 th  and 1 8 th  c e n tu r i e s ,  

how ever, th e r e  was a  s u c c e s s io n  o f  s t a t u t e s  g o v ern in g  w orking 

c o n d it io n s  i n  th e  t e x t i l e  and m ining i n d u s t r i e s  in  Germany and G rea t



2
B r i t a in .  The f i r s t  s a f e ty  r e g u la t io n s  in  th e  U n ited  S ta te s  ap p eared  in  

1876, and th e  f i r s t  w orkm en's com pensation  law s came in  1902 (G rim ald i 

8 Sim onds, 197S). P erh ap s  " th e  m ost p e rv a s iv e  s a f e ty  law" e v e r  p assed  

in  th e  U n ited  S ta t e s  was t h e  W ill ia m s -S te ig e r  Act (1 9 7 0 ), more 

p o p u la r ly  known as th e  O ccu p a tio n a l S a fe ty  and H e a lth  A ct. T h is  a c t  

a u th o r iz e s  th e  f e d e r a l  governm ent to  s e t  and e n fo rc e  s a f e ty  and h e a l th  

s ta n d a rd s  f o r  a l l  p la c e s  o f  enploym ent a f f e c t in g  i n t e r s t a t e  commerce, 

and to  e n fo rc e  th e  s ta n d a rd s  w ith  c r im in a l  and c i v i l  p e n a l t i e s  f o r  

v io l a t i o n s  (U .S . D epartm ent o f  L abor, 1976; G rim ald i 8 Sim onds, 1975).

To e s t a b l i s h  and e n fo rc e  th e  f e d e r a l  o c c u p a tio n a l s a f e ty  and h e a l th  

s ta n d a rd s ,  a new agency, th e  O ccu p a tio n a l S a fe ty  and H e a lth  

A d m in is tra t io n  (OSHA) was c r e a te d  u nder th e  a u s p ic e s  o f  th e  D epartm ent 

o f  L abor. In  c o n ju n c tio n  w ith  OSHA, a new agency in  th e  D epartm ent 

o f  H e a lth ,  E d u c a tio n  and W elfare  (HEW) was a u th o r iz e d . The d u t ie s  o f  

th e  HEW agency , th e  N a tio n a l I n s t i t u t e  f o r  O ccu p a tio n a l S a fe ty  and 

H e a lth  (NIOSH), in c lu d e  co n d u c tin g  r e s e a rc h  and d e m o n s tra tio n s  r e l a t i n g  

to  o c c u p a tio n a l s a f e ty  and h e a l th ,  d e v e lo p in g  OSHA c r i t e r i a ,  c o n d u c tin g  

in s p e c t io n s ,  and p u b l is h in g  d a ta  on o c c u p a tio n a l i l l n e s s .

In  a d d i t io n  t o  th e s e  governm ent a g e n c ie s ,  s e v e ra l  2 0 th  c e n tu ry  

p r iv a t e  o r g a n iz a t io n s  have been  e s ta b l i s h e d  f o r  th e  p u rp o se  o f  

p rom oting  s a f e ty .  These in c lu d e  th e  N a tio n a l S a fe ty  C ouncil 

( e s t a b l i s h e d  i n  1915); th e  A m erican S o c ie ty  o f  S a fe ty  E n g in ee rs  (19 4 7 ); 

and th e  C e n te r  f o r  S a fe ty  a t  New York U n iv e r s i ty  (19 3 8 ); to  name b u t a 

few. Numerous in su ra n c e  com panies and i n d u s t r i a l  o rg a n iz a t io n s  have 

a l s o  c o n tr ib u te d  t o  th e  developm ent o f  s a f e ty  id e a l s  and m ethodology 

(G rim ald i 8 Sim onds, 1975).
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A s so c ia te d  w ith  such  c o n tin u in g  s a f e ty  e f f o r t s  was a 71 p e rc e n t  

r e d u c tio n  in  a c c id e n ta l  work d e a th s  p e r  100,000 p o p u la t io n  betw een 1912 

and 1979. In  1912, an e s tim a te d  18,000 to  21 ,000  w orkers l o s t  t h e i r  

l i v e s .  In  1979, w ith  a  work fo rc e  more th a n  tw ice  th e  s i z e ,  th e r e  

were 13,200 work d e a th s  (N a tio n a l S a fe ty  C o u n c il, 1980). N e v e r th e le s s  

i t  h as  been e s tim a te d  th a t  i n  th e  U n ited  S ta t e s  e v e ry  8 m in u tes  th e r e  

i s  1 work r e l a t e d  f a t a l i t y ,  148 d is a b l in g  i n j u r i e s ,  and o v e r 500 le s s  

s e r io u s  o n - th e - jo b  i n j u r i e s  (S h a fa i - S a h ra i ,  1973). These f ig u r e s  

h ig h l ig h t  a c o n tin u in g  need f o r  th e  developm ent o f  methods to  im prove 

o c c u p a tio n a l s a f e ty  and red u ce  a c c id e n ts  and i n j u r i e s .

The Human S id e  o f  A cc id en t P re v e n tio n

S e v e ra l rev iew s o f  s a f e ty  l i t e r a t u r e  have n o te d  t h a t  th e  b u lk  

o f  e x i s t i n g  a c c id e n t  p re v e n tio n  r e s e a rc h  and l e g i s l a t i o n  has 

c o n c e n tra te d  on making th e  work env ironm ent l e s s  h azard o u s ( e . g . ,  E l l i s ,  

1975; F i tc h ,  Hermann, 5 H opkins, 1976; G rim ald i 8 Sim onds, 1975; 

H e in r ic h , 1959). However, s a f e ty  r e s e a r c h e r s  g e n e ra l ly  a c c e p t t h a t  th e  

o c c u rre n c e  o f  an in ju ry -p ro d u c in g  a c c id e n t  r e q u i r e s  b o th  a  b ehav ing  

human b e in g  and a h azard o u s p h y s ic a l  env ironm ent cap ab le  o f  p ro d u c in g  

i n ju r y  to  th e  human b e in g  ( F i tc h  e t  a l . , 1976; G rim ald i 5 Sim onds,

1975; H ale 5 H a le , 1970). T hus, w h ile  i t  i s  v i t a l l y  im p o rta n t to  

c o n tin u e  th e  s a f e ty  e n g in e e r in g  approach  f o r  th e  l a t t e r  c a u s a l  f a c t o r ,  

th e r e  i s  a  need  f o r  a  more e f f e c t i v e  ap p roach  t o  th e  b e h a v io ra l  h a l f  o f  

th e  s a f e ty  e q u a tio n  ( F i tc h  e t  a l . ,  1976).

S e v e ra l  e a r ly  in v e s t ig a t io n s  co n cern ed  w ith  th e  hum an-side  o f  

a c c id e n t  p r e v e n tio n  fo cu sed  on id e n t i f y in g  p e rs o n a l  c h a r a c t e r i s t i c s  o f  

em ployees t h a t  may be c o r r e la te d  w ith  a c c id e n t  r a t e s .  Such r e p o r t s
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have g e n e ra l ly  been n o n -sv p p o r tiv e  o f  " a c c id e n t-p ro n e n e s s "  th e o ry  

(C raw ford , 1960; D avids 6 Mahoney, 1957; H a r r i s ,  1950; K err, 1957;

M intz 5 Blum, 1949). However, t h e r e  does seen  to  be an in v e r s e  

r e l a t io n s h i p  betw een b o th  age and e x p e r ie n c e  on th e  jo b  and th e  

freq u en cy  o f  i n j u r i e s  (Cohen, S m ith , 6 Cohen, 1975; Van Z e ls t ,  1954).

O th er c o r r e l a t i o n  s tu d ie s  have a tte m p te d  t o  e v a lu a te  th e  

e f f e c t iv e n e s s  o f  enp 1a y e e - d i r e c te d  s a f e ty  program s by co n p a rin g  th e  

v a r io u s  s a f e ty  e f f o r t s  o f  h ig h -  and lo w -a c c id e n t r a t e  com panies ( e . g . ,  

Cohen e t  a l . ,  1975; E l l i s ,  1975; S h a f a i -S a h r a i ,  1973).

A lthough th e s e  s tu d ie s  a re  im p o rta n t i n i t i a l  s t e p s ,  th e  

c o n c lu s io n s  t h a t  can be drawn from them a re  l im i te d .  For exam ple,

F itc h  e t  a l .  (1976) re c o g n iz e d  t h a t  th e r e  were many d i f f i c u l t i e s  w ith  

th e s e  c o r r e l a t i o n a l  s t u d i e s ,  n o t th e  l e a s t  o f  w hich i s  t h a t  c o r r e l a t i o n  

i s  a m easure o f  a s s o c ia t io n  r a t h e r  th a n  c a u s a t io n .  F re q u e n tly ,  th e  

s t a t i s t i c a l l y  s i g n i f i c a n t  c o r r e l a t i o n s  o b ta in e d  in  s a f e ty  r e s e a rc h  a re  

so  low t h a t  l i t t l e  o f  th e  t o t a l  v a r i a t io n  i s  acco u n ted  f o r  by th e  

v a r ia b le s  in  q u e s tio n  (F itc h  e t  a l . ,  1976). F u r th e r ,  th e  v a r ia b le s  

found to  be r e l a t e d  t o  o c c u p a tio n a l a c c id e n ts  and i n j u r i e s  may n o t be 

d i r e c t l y  c o n t r o l l a b le  by management ( e . g . ,  Sherman, K err, 6 K o s in a r, 

1957). As F i tc h  e t  a l .  (1976) n o te d , knowledge o f  th e  in f lu e n c e  o f  

u n c o n t r o l la b le  v a r i a b l e s  may be p o t e n t i a l l y  v a lu a b le  to  th e  s c i e n t i s t ,  

b u t i s  o f  l im i te d  v a lu e  to  th e  m anager who needs to  know abou t 

v a r ia b le s  w hich he can m a n ip u la te  in e x p e n s iv e ly .

T here have been  e f f o r t s  to  a s s e s s  th e  e f f e c t iv e n e s s  o f  s a f e ty  

ca ap a ig n s  in  a c tu a l  o r g a n iz a t io n s .  Such r e s e a rc h  h as  g e n e ra l ly  

fo cu sed  on e v a lu a t in g  th e  b e n e f i t s  o f  in fo rm a tio n a l  cam paigns ( l e c t u r e s ,



5
p o s t e r s ,  b o o k le ts ,  e t c . )  a n d /o r  p ro m o tio n a l cam paigns in v o lv in g  

d e p a rtm e n ta l c o m p e titio n s  accom panied by rew ards o f  d i s c i p l i n a r y  

a c t io n s  (H ask in s , 1969, 1970; Laner $ S e l l ,  1960). I t  has  been n o te d , 

how ever, t h a t  much o f  th e  e x i s t i n g  s a f e ty  r e s e a rc h  o f te n  r e p o r te d  in  

t r a d e  jo u r n a l s ,  i s  p r im a r i ly  d e s c r ip t iv e  a n d /o r  a n e c d o ta l ( E l l i s ,

1975; F i tc h  e t  a l . ,  1976; H ask in s , 1969, 1970; Komaki, B erw ick , $ S c o t t ,  

1978). Thus, th e r e  ap p e a rs  to  be a p a u c i ty  o f  w e l l - c o n t r o l l e d  s tu d ie s  

d e m o n s tra tin g  th e  e f f e c t iv e n e s s  o f  s a f e ty  program s in  a c tu a l  work 

s e t t i n g s  (G rim a ld i, 1970; H a sk in s , 1969, 1970; Komaki e t  a l . ,  1978).

As E l l i s  (1975) concluded  a f t e r  h i s  rev iew  o f  th e  l i t e r a t u r e ,  " th e  

q u a l i t y  and i n t e n s i t y  o f  r e s e a rc h  n e c e s sa ry  to  draw f irm  c o n c lu s io n s  

. . . were found t o  be rem arkab ly  in a d e q u a te "  (p . 18 0 ). He f u r th e r  

w arned t h a t  " u n le s s  much b e t t e r  e v a lu a t iv e  r e s e a rc h  b e g in s  to  be 

u n d e r ta k e n , a l l  th e  in n o v a tiv e  work s a f e ty  program s in  th e  f u tu r e  may 

w e ll r e s u l t  i n  a w aste  o f  tim e  and money*' (p . 187 ).

The n e x t s e c t io n  rev iew s s e v e ra l  r e c e n t  s tu d ie s  w hich have 

em ployed an a p p lie d  b e h a v io r  a n a ly s is  approach  t o  o c c u p a tio n a l s a f e ty  

f o r  th e  p u rp o se  o f  f i l l i n g  t h i s  v o id  in  s a f e ty  r e s e a r c h .

A p p lied  B ehav io r A n a ly s is  in  S a fe ty  R esearch

A p p lied  b e h a v io r  a n a ly s i s ,  more commonly known a s  b e h a v io r  

m o d if ic a t io n ,  can be b ro a d ly  d e f in e d  as th e  c o l l e c t io n  o f  r e s e a r c h  

m ethods and s t r a t e g i e s  u sed  to  e v a lu a te  s c i e n t i f i c a l l y  th e  e f f e c t s  o f  

any management program  o r  p ro c ed u re  on any s o c i a l l y  im p o rta n t 

b e h a v io r (s )  ( F i tc h  e t  a l . , 1976). U t i l i z in g  tech n o lo g y  d e r iv e d  la r g e ly  

from  th e  p r in c ip l e s  o f  o p e ra n t c o n d i t io n in g ,  a p p l ie d  b e h a v io r  management 

a t te m p ts  s y s te m a t ic a l ly  to  m odify p r e c i s e ly  d e f in e d  t a r g e t  b e h a v io r s .



Such an approach  has a lr e a d y  shown c o n s id e ra b le  p rom ise  f o r  

i n d u s t r i a l - o r g a n i z a t i o n a l  a p p l ic a t io n s  (Ja b lo n sk y  & D eV ries, 1972; 

L uthans 8 K r e i tn e r ,  1975; N ord, 1969; S c h n e ie r , 1974). Numerous 

s u c c e s s fu l  s tu d ie s  have been r e p o r te d .  F or e x a a p le ,  rew ard 

c o n tin g e n c ie s  have been  a rra n g e d  t o  im prove p r o d u c t iv i ty  ( e . g . ,  "At 

Emery A ir  F r e ig h t" ,  1973; Y ukl, W exley, 5 Seym ore, 1972; Yukl 5 

Latham , 1975), red u ce  a b sen te e ism  (P e n d a lin o  § Gamboa, 1974; W allin  5 

Jo h n so n , N ote 1 ) ,  red u ce  t a r d in e s s  (Herman, deM ontes, Dominguez,

M ontes, 5 H opkins, 1973), im prove in d iv id u a l  en p lo y ee  p erfo rm ance 

(Komaki, W addell, 6 P e a rc e , 19 7 7 ), and red u ce  r e s i d e n t i a l  energy  

consum ption (Hayes 5 Cone, 1977).

S im i la r ly ,  s e v e r a l  r e s e a r c h e r s  have ad v o ca ted  th e  u se  o f  

b e h a v io r  m o d if ic a t io n  (b-mod) te c h n iq u e s  f o r  in c r e a s in g  s a f e  b e h a v io rs  

(F i tc h  e t  a l . ,  1976; G o ld s te in ,  1975; M c ln tire  5 W hite , 1975; S m ith , 

A nger, 5 U s la n , 1978; T u t t l e ,  D a c h le r , 5 S c h e id e r ,  1975).

R a t io n a le : The p rim ary  p rem ise  s u p p o r t in g  th e  u t i l i z a t i o n  o f

a p p l ie d  b e h a v io r  a n a ly s is  in  s a f e ty  r e s e a rc h  i s  t h a t  most s a f e ty  

e x p e r ts  ag re e  t h a t  th e  m a jo r i ty  o f  o c c u p a tio n a l a c c id e n ts  and i n j u r i e s  

a re  th e  r e s u l t s  o f  an  u n sa fe  a c t  p erfo rm ed  by an em ployee ( F i tc h  e t  a l ,  

1976; G rim ald i 5 Sim onds, 1975; H e in r ic h ,  1959; S ch en k e lb ack , 1975). 

H e in r ic h  (1959) h a s  e s tim a te d  t h a t  88% o f  a l l  i n d u s t r i a l  a c c id e n ts  a re  

cau sed  by u n sa fe  a c t s ;  10% by equipm ent f a i l u r e  o f  th e  w orking  

en v iro n m en t; and 2% by A cts  o f  God. U nsafe a c ts  w ould in c lu d e  b o th  

d i r e c t  and i n d i r e c t  b e h a v io ra l  a c t io n s .  An i n d i r e c t  a c t io n  would 

in c lu d e  f a i l u r e  to  a c t ,  as  in  th e  c a se  w here an em ployee u se s  an u n sa fe  

to o l  w ith o u t ch eck in g  i t s  c o n d it io n  f i r s t ,  o r  n o t p e rfo rm in g  p re v e n t iv e  

m ain ten an ce  on equipm ent.
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H e in r ic h  (1959) a l s o  n o te d  t h a t  one rea so n  f o r  th e  freq u en cy  

o f  u n sa fe  a c t s  i s  t h a t  such  a c t io n s  r a r e l y  r e s u l t  in  a d i s a b l in g  in ju r y  

and may sav e  tim e  and energy  expended. He e s tim a te d  t h a t  f o r  most 

j o b s ,  o f  e v e ry  330 u n sa fe  a c t s ,  300 would r e s u l t  in  no in j u r y ;  29 would 

r e s u l t  in  o n ly  m inor i n j u r i e s ;  and 1 would r e s u l t  i n  a d i s a b l in g  in ju r y .  

T h is  r a t i o  c o u ld  be much h ig h e r  (o r  low er) depend ing  on th e  demands o f  

a  p a r t i c u l a r  jo b .  Thus, em ployees w orking u n s a fe ly  may a c tu a l ly  be 

r e in fo r c e d  f o r  do ing  s o , and r a r e l y  p u n ish e d . A rran g in g  rew ard  

c o n tin g e n c ie s  so t h a t  w orkers  a r e  r e in f o r c e d  fo r  s a f e  b e h a v io rs  sh o u ld  

in c r e a s e  th e  freq u en cy  o f  s a fe  a c t s  and d e c re a se  com peting u n sa fe  

b e h a v io r s .  As th e  p o t e n t i a l  b e h a v io ra l  cau ses  o f  i n j u r i e s  a re  

e l im in a te d ,  i t  o n ly  fo llo w s  t h a t  th e  freq u en cy  o f  a c c id e n ts  w i l l  a l s o  

d im in ish .

In  sum, a p p lie d  b e h a v io r  a n a ly s is  e n a b le s  one to  d i r e c t  

s a f e ty  p ro m o tio n a l e f f o r t s  a t  th e  m ajo r cau se  o f  o c c u p a tio n a l  

a c c id e n ts  and i n j u r i e s .

M easurement o f  S a f e ty : A second  ad v an tag e  o f  u s in g  a p p lie d

b e h a v io r  a n a ly s is  i s  t h a t  i t  can p ro v id e  a  r e l i a b l e  m easure o f  s a f e ty .  

S a fe ty  r e s e a r c h  h a s  o f te n  been p lag u ed  by a lack  o f  consensus on how to  

m easure s a f e ty  p erfo rm an ce  (G rim a ld i, 1970; Komaki, e t  a l . ,  1978;

S m ith , 1976). T y p ic a l c r i t e r i o n  m easures in c lu d e  d i s a b l in g  i n j u r i e s  

( lo s t - t im e  a c c id e n ts )  and i n j u r i e s  r e q u i r in g  m ed ica l t r e a tm e n t  

(G rim a ld i, 1970; J a c o b s ,  1970; T a r r a n t s ,  1970). I t  has  been  n o ted  

t h a t  lo s t - t im e  a c c id e n ts ,  w hich in c lu d e  d e a th s ,  perm anent t o t a l  

d i s a b i l i t i e s ,  perm anent p a r t i a l  d i s a b i l i t i e s ,  and te n p o ra ry  t o t a l  

d i s a b i l i t i e s ,  a r e  c o n s id e re d  " r a r e  e v e n ts "  (J a c o b s , 1970; Komaki e t  a l .
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1978). S in ce  th e s e  e v e n ts  a re  in f r e q u e n t  and u n p r e d ic ta b le ,  i t  i s  

d i f f i c u l t  to  r e f l e c t  th e  e f f e c t  o f  a s a f e ty  program  u s in g  lo s t - t im e  

a c c id e n ts  a s  a  p rim ary  in d ex . F u r th e r ,  m ed ica l tre a tm e n t  i n j u r i e s ,  

th o s e  r e q u i r in g  f i r s t - a i d  tre a tm e n t  b u t n o t d i s a b l in g ,  a re  an 

u n r e l ia b le  m easure due to  l a r g e - s c a le  r e p o r t in g  and re c o rd in g  

in a c c u ra c ie s  (G rim a ld i, 1970; Komaki e t  a l ,  1978; S m ith , 1976). Both 

o f  th e s e  m easures a re  a f t e r - t h e - f a c t  and o f f e r  l i t t l e  in  th e  way o f  

s u g g e s tin g  p re v e n t iv e  p ro c e d u re s . In  a d d i t io n ,  a c c id e n ts  a re  

ex p en s iv e  te a c h in g  d e v ic e s  (K e rr , 1957). In  o th e r  w ords, ta k in g  s te p s  

to  c o r r e c t  u n s a fe  b e h a v io rs  a f t e r  an a c c id e n t  may p re v e n t f u tu r e  

p ro b lem s; b u t p o s t  hoc a c t io n  cannot r e p a i r  th e  p h y s ic a l  and f in a n c i a l  

damages a lre a d y  in c u r re d  by th e  o rg a n iz a t io n  a n d /o r  i t s  em ployees.

A b e h a v io r a l ly  s p e c i f i c  o b s e rv a t io n  and re c o rd in g  sy stem , 

how ever, p ro v id e s  a  s e n s i t i v e  and r e l i a b l e  m easure o f  th e  s a f e ty  le v e l  

o f  th e  o r g a n iz a t io n  ( F i tc h  e t  a l . ,  1976; Komaki e t  a l . ,  1978; S m ith ,

1976). F req u en t re p e a te d  measurem ent o f  a  b e h a v io ra l  c r i t e r i a  n o t 

o n ly  makes i t  p o s s ib le  to  o b je c t iv e ly  a s s e s s  s a f e ty  p e rfo rm a n c e , b u t 

a ls o  a llo w s  one to  a s s e s s  more r e a d i ly  w h eth er a program  i s  h av in g  i t s  

d e s i r e d  e f f e c t  o r  w h eth er new s t r a t e g i e s  need  to  be in tro d u c e d  (Komaki 

e t  a l . , 1978) .

The m easurem ent and m o d if ic a t io n  o f  th e  b e h a v io ra l  c au ses  o f  

a c c id e n ts  n o t o n ly  has a lo g ic a l  r a t i o n a l e ,  b u t s e v e ra l  r e c e n t  s tu d ie s  

p ro v id e  e m p ir ic a l  su p p o rt as  w e ll .  For exam ple, Z ohar (1980) rev iew ed  

two s tu d ie s  in  which v a r io u s  to k e n s  w ere made c o n tin g e n t upon th e  u se  

o f  e a rp lu g s  by enq?loyees in  t e x t i l e  p l a n t s .  As a r e s u l t  e a rp lu g  usage 

was in c r e a s e d  from an av erag e  b a s e l in e  o f  35% t o  a  l e v e l  o f  85% - 90%.
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S im ila r  r e s u l t s  were found in  a  m eta l f a b r i c a t i o n  p la n t  w here more 

em ployees began w earin g  e a rp lu g s  a f t e r  r e c e iv in g  feed b ack  co n ce rn in g  

th e  amount o f  t h e i r  h e a r in g  lo s s  (Z o h ar, Cohen, & A zar, 1980).

In  th e  a re a  o f  c o a l mine s a f e ty ,  a combined program  o f  p e r io d ic  

in s p e c t io n s ,  c o n tin g e n t p u n i t iv e  c o n t r o l ,  p r a i s e ,  and g ra p h ic  feedback  

was s u c c e s s fu l  i n  re d u c in g  th e  number o f  v e n t i l a t i o n  v io l a t i o n s  to  ze ro  

f o r  te n  m onths a t  a mine w ith  fo u r  c o a l-p ro d u c in g  s e c t io n s  (R hoton,

1980) .

S m ith , A nger, and U slan (1978) employed a s o c ia l  r e in f o r c e r  

( s u p e rv is o ry  p r a i s e )  to  in c r e a s e  th e  u se  o f  eye p r o te c t io n  equipm ent 

among s h ip y a rd  em ployees. They had found t h a t  o v e r  60% o f  th e  o n - th e -  

jo b  i n j u r i e s  w ere eye i n j u r i e s ,  and th e r e f o r e  t r a in e d  f i r s t l i n e  

s u p e rv is o rs  to  o b se rv e , re c o rd , and a p p r o p r ia te ly  p r a i s e  w orker 

b e h a v io r . In  y e t  a n o th e r  f i e 11 s tu d y , Larson and h e r  c o lle a g u e s  used  

a  tach o g rap h  r e c o rd e r  a t ta c h e d  to  p a t r o l  c a r s  to  m o n ito r  such  v e h ic le  

f u n c t io n s  as sp eed , d is ta n c e  t r a v e l e d ,  non-movement, and th e  u se  o f  

em ergency equipm ent (L a rso n , S c h n e l le ,  K irc h n e r , C a r r ,  Domash, 8 

R is le y ,  1980). They found t h a t  a p p ro p r ia te  u se  o f  th e  p a t r o l  c a rs  

im proved a f t e r  th e  p o l ic e  o f f i c e r s  r e c e iv e d  m o n ito red  s u p e rv is o ry  

feed b ack  in  c o n ju n c tio n  w ith  th e  ta ch o g ra p h  r e c o rd s .  F u r th e r ,  th e r e  

was a la r g e  r e d u c t io n  in  r e p a i r  c o s ts  and v i r t u a l  e l im in a t io n  o f  

p e r s o n a l  i n ju r y  f o r  th e  224 v e h ic le s  in v o lv e d , w hich d rove o v e r  4 

m i l l io n  m ile s  p e r  y e a r .

In  a d d i t io n  t o  th e  p re v io u s  f i e l d  s tu d i e s ,  su p p o rt f o r  th e  use  

o f  a p p l ie d  b e h a v io r  a n a ly s is  has a ls o  been  found w ith  w e l l - c o n t r o l le d  

la b o r a to ry  i n v e s t i g a t io n s  in  w hich th e  freq u en cy  o f  u n sa fe  a c t s  was
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red u ced  w ith  th e  u se  o f  a c c id e n t  s im u la t io n  and o th e r  c o n tin g e n t 

n e g a t iv e  consequences (M cKelvey, Engen, § P eck , 1973; Rubinsky 6 S m ith , 

1973).

M eth o d o lo g ica l C o n t r ib u t io n s : A t h i r d  ad v an tag e  o f  th e  a p p lie d

b e h a v io r  a n a ly s is  ap p ro ach  i s  t h a t  i t  o f f e r s  m e th o d o lo g ica l a s  w e ll as  

s u b s ta n t iv e  c o n t r ib u t io n s  to  th e  a re a  o f  s a f e ty  r e s e a r c h  (B ouchard ,

1976; F i tc h  e t  a l . ,  1976; H ersen  $ B arlow , 1975; K azdin , 1973; Komaki, 

1977; Komaki e t  a l . ,  1978). As Komaki (1977) h as  n o te d , th e  use  o f  

c o n t r o l  groups o r  ran d o m iz a tio n  o f  s u b je c ts  i s  o f te n  d i f f i c u l t  in  

f i e l d  s e t t i n g s . I t  i s  s t i l l  p o s s ib le  to  draw c o n c lu s io n s  ab o u t th e  

e f f i c a c y  o f  an in te r v e n t io n  p ro c e d u re  w ith  a  w i th in - s u b je c t ,  m u l t ip le -  

b a s e l in e  d e s ig n  (B a e r , W olf, 8 R is e ly ,  1968). T h is  e n t a i l s  c o l l e c t i n g  

c o n c u rre n t b a s e l in e  d a ta  r e p e a te d ly  o v er a  p e r io d  o f  tim e  on m u lt ip le  

b e h a v io r s ,  g ro u p s , p e r s o n s ,  o r  s e t t i n g s .  A second  f e a tu r e  o f  th e  

d e s ig n  in v o lv e s  s ta g g e r in g  th e  in t r o d u c t io n  o f  th e  in te r v e n t io n  a c ro s s  

th e  v a r io u s  b e h a v io r s ,  g ro u p s , e t c .  (H ersen  8 B arlow , 1976; Komaki, 

1977). T h is  p ro c e d u re  a llo w s  one to  r u le  o u t h i s t o r y ,  m a tu ra tio n , 

s t a t i s t i c a l  r e g r e s s io n ,  and in s tru m e n ta t io n  (Cam pbell 8 S ta n le y ,

1963) a s  a l t e r n a t i v e  e x p la n a tio n s  f o r  th e  r e s u l t s  (Komaki, 1977). To 

be more s p e c i f i c ,  i f  changes in  b e h a v io r  ( e . g . ,  s a f e  b e h a v io r)  o ccu r 

o n ly  a f t e r  th e  in te r v e n t io n  has been  in tro d u c e d  and o n ly  f o r  th o s e  

groups o r  b e h a v io rs  r e c e iv in g  th e  t r e a tm e n t ,  th e n  i t  i s  u n l ik e ly  t h a t  

an e x tra n e o u s  e v e n t ( h is to r y )  a n d /o r  p ro c e s s  o p e ra t in g  a s  a  fu n c tio n  

o f  tim e  (m a tu ra tio n )  were r e s p o n s ib le  f o r  th e  change (Komaki, 1977). 

S im i la r ly ,  r e g r e s s io n  e f f e c t s  would be seen  in  any s e r i e s  o f  r e p e a te d  

m easurem ents o f  th e  b e h a v io rs  and n o t o n ly  a f t e r  th e  in t r o d u c t io n  o f  a
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t r e a tm e n t .  I n s t ru m e n ta tio n ,  i . e . ,  o b s e rv e r  b ia s  o r  a f a u l ty  m easuring  

d e v ic e ,  can be e l im in a te d  as a  p la u s ib le  a l t e r n a t i v e  h y p o th e s is  i f  th e  

a ssessm en t o f  i n t e r r a t e r  r e a l i a b i l i t y  (common in  b e h a v io ra l  s tu d ie s )  

shows s u b s t a n t i a l  agreem ent (Komaki, 1977).

S e v e ra l r e c e n t  s tu d ie s  e x e n p lify  th e  u se  o f  a p p lie d  b e h a v io r  

a n a ly s is  w ith  a m u l t ip le - b a s e l in e  d e s ig n  t o  e v a lu a te  th e  e f f e c t iv e n e s s  

o f  a  s a f e ty  cam paign. For exam ple, Zohar (1980) r e p o r t s  one s tu d y  in  

w hich a  to k en  economy system  d e s ig n e d  to  in c r e a s e  e a rp lu g  u sag e  was 

in tro d u c e d  a t  s ta g g e re d  i n t e r v a l s  a c ro s s  th r e e  s h i f t s  o f  a  t e x t i l e  

p l a n t 's  w eaving d e p a rtm e n t. The r e s u l t s  showed t h a t  an in c r e a s e  in  

e a rp lu g  usage o c c u rre d  in  each s h i f t  o n ly  a f t e r  th e  t re a tm e n t  was 

em ployed in  t h a t  s h i f t .

A no ther a c r o s s - s u b je c t s - m u l t ip le - b a s e l in e  e x p e r im e n ta l d e s ig n  

s tu d y  i s  r e p o r te d  by S u lz e r -A z a ro f f  (1 9 7 8 ). In  th e  s tu d y , c o r r e c t iv e  

feedback  to  a m e lio ra te  h a za rd s  was g iv en  to  u n iv e r s i t y  l a b o r a to r ie s  

a s s ig n e d  t o  e i t h e r  an e a r l y ,  m id d le , o r  l a t e  feedback  c o n d i t io n .  The 

r e s u l t s  d em o n stra ted  t h a t  fo llo w in g  th e  d e l iv e r y  o f  feedback  th e r e  was 

g e n e ra l ly  a s u b s t a n t i a l  r e d u c tio n  in  s a f e ty  h a z a rd s . A s im i l a r  s tu d y  

em ploying a " fe ed b ack  package" in  s e v e ra l  d ep a rtm en ts  o f  a  

m a n u fac tu rin g  f irm  y ie ld e d  com parable r e s u l t s  (S u lz e r -A z a ro f f  8 

S a n ta m a ria , 1980).

Two we1 1 -c o n t r o l le d  s tu d i e s  by Komaki and h e r  c o lle a u g e s  a re  

p a r t i c u l a r l y  w orth  n o tin g  s in c e  th e  p r e s e n t  in v e s t i g a t io n  w i l l  a tte m p t 

to  r e p l i c a t e  s e v e ra l  f e a tu r e s  o f  th e s e  s tu d i e s .  The f i r s t  s tu d y  

(Komaki, B arw ick , 8 S c o t t ,  1978) was done w ith  th e  w rapping  and make-up 

d ep a rtm en ts  o f  a  la r g e  w h o le sa le  b ak e ry . The b ak ery  had  been
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e x p e r ie n c in g  an u n u su a lly  h ig h  in ju r y  r a t e  w ith  p re v io u s  s a f e ty  e f f o r t s  

c o n s is t in g  o f  p o s t in g  com m ercial s a f e ty  p o s te r s  and i r r e g u l a r l y  p o s t in g  

a c c id e n t  in fo rm a tio n .

A b e h a v io ra l  o b s e rv a t io n  code was t a i l o r e d  f o r  each  d epartm en t 

and f i e l d  t e s t e d  to  e l im in a te  a m b ig u it ie s  i n  i n t e r p r e t a t i o n .  The 

n o n - p a r t i c ip a n t  o b s e rv e rs  would o b se rv e  each  a re a  o f  each  d ep artm en t 

and check th e  r e s p e c t iv e  code item s  as s a f e ,  u n sa fe  o r  n o t o b se rv ed .

The le v e l  o f  s a f e ty  p erfo rm an ce  was th e  p e rc e n ta g e  o f  item s p erfo rm ed  

s a f e ly  by th e  group w ith  r e s p e c t  to  th e  t o t a l  o b se rv e d . The in s tru m e n t 

used  to  m easure s a f e ty  was found to  be v e ry  r e l i a b l e  as  ev id en ced  by 

th e  h ig h  le v e l  o f  i n t e r r a t e r  agreem ent (o v e r  96.7% ).

The i n v e s t i g a t io n  enp loyed  a  m u l t ip le - b a s e l in e  d e s ig n  w ith  a 

r e v e r s a l  com ponent. A f te r  th e  b a s e l in e  o b s e rv a t io n  p e r io d ,  th e  

w rapping  d ep artm en t em ployees w ere exposed to  th e  in t e r v e n t io n  w hich 

had th r e e  s a l i e n t  f e a tu r e s .  F i r s t  th e  em ployees went th ro u g h  a 

t r a in i n g  s e s s io n  c o n s is t in g  o f  v iew ing  p a i r s  o f  35 mm s l i d e s  d e p ic t in g  

s a f e  and u n sa fe  a c ts  in  acco rd an ce  w ith  th e  s a f e ty  o b s e rv a t io n a l  code. 

Next th e y  w ere shown a g raph  d e p ic t in g  t h e i r  b a s e l in e  p erfo rm an ce  and 

ask ed  to  t r y  t o  im prove t h e i r  s a f e ty  to  a c h ie v e  a 90% g o a l.  The g raph  

was th e n  p o s te d  i n  th e  d ep a rtm en ts  and u p d a ted  a f t e r  each o b s e rv a t io n  

p e r io d .  I n  a d d i t io n  t o  th e  feed b ack  and t r a i n i n g ,  s u p e rv is o r s  were 

a sk ed  to  comment and re c o g n iz e  w orkers p e rfo rm in g  s a f e ly .  A f te r  8 

weeks o f  b a s e l in e ,  t h e  second d ep artm en t was a l s o  exposed  t o  th e  

in t e r v e n t io n  p ro c e d u re . L a te r  th e  o b s e rv e rs  d is c o n tin u e d  p ro v id in g  

feedback  v ia  th e  g raph  d a ta .  U n lik e  p re v io u s  s tu d ie s  (S u lz e r -A z a ro f f ,  

1978; S u lz e r -A z a ro f f  8 S a n ta m a ria , 1980), Komaki e t  a l .  (1978) d id  n o t
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p ro v id e  th e  d ep a rtm en ts  w ith  any feedback  c o n ce rn in g  how th e y  co u ld  

im prove t h e i r  s a f e ty  p e rfo rm an ce .

V isu a l in s p e c t io n  o f  th e  d a ta  showed c o n s id e ra b le  im provem ent 

i n  th e  perfo rm an ce  o f  s a f e  b e h a v io rs  o n ly  a f t e r  th e  in te r v e n t io n  was 

in tro d u c e d . The e f f e c t iv e n e s s  o f  th e  t r a in in g - g o a l  s e t t in g - f e e d b a c k  

t re a tm e n t  i s  f u r t h e r  n o te d  by th e  f a c t  t h a t  s a f e ty  p erfo rm an ce  r e tu rn e d  

to  b a s e l in e  l e v e l s  d u r in g  th e  r e v e r s a l  p h a se . The a c c id e n t  r a t e  

c o n tin u e d  t o  d e c l in e  f o r  a t  l e a s t  10 m onths a f t e r  th e  end o f  th e  s tu d y .

A second  s tu d y  (Komaki, Heinzman, $ Lawson, 1980) was conducted  

in  4 d ep a rtm en ts  o f  a c i t y ' s  v e h ic le  m ain ten an ce  d iv i s io n .  The 

i n v e s t i g a t io n  e s s e n t i a l l y  fo llo w ed  th e  same fo rm at a s  th e  f i r s t .

S a fe ty  perfo rm an ce  was m easured by th e  b e h a v io ra l  c h e c k l i s t  o f  s a fe  

and u n sa fe  a c t s  t h a t  w ere i d e n t i f i e d  f o r  each  d ep artm en t b ased  on t h e i r  

p re v io u s  a c c id e n t  r e p o r t s ;  and th e  t r a i n i n g  s e s s io n  c o n s is te d  o f  a 

p r e s e n ta t io n  o f  s l i d e s  d e p ic t in g  th e  t a r g e t  b e h a v io rs .  A m u l t ip le -  

b a s e l in e  d e s ig n  a c ro s s  d ep a rtm en ts  w ith  a  r e v e r s a l  component was a g a in  

em ployed.

The l a t t e r  s tu d y  (Komaki e t  a l . ,  1980) was d es ig n e d  t o  p e rfo rm  

a  component a n a ly s is  o f  th e  r e l a t i v e  e f f e c t s  o f  t r a i n i n g  and 

s u p e rv is o ry  feed b ack . A f te r  b a s e l in e ,  th e  t r a in i n g  was p re s e n te d  a lo n e ; 

th e n  th e  feedback  (and  g o a l s e t t i n g )  was added; th e n  feed b ack  was 

rem oved; and f i n a l l y  i t  was r e in tro d u c e d .

The r e s u l t s  r e v e a le d  t h a t  s i g n i f i c a n t  im provem ent in  s a f e ty  

p e rfo rm an ce  o c c u rre d  o n ly  a f t e r  feed b ack  was g iv e n . The l e v e l  o f  

s a f e ty  in  each  d ep artm en t d e c re a se d  when s u p e rv is o ry  feed b ack  was 

w ithdraw n b u t th e  e f f e c t s  o f  t r a in i n g  rem ained . I n t e r e s t i n g l y ,
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p erfo rm an ce  d id  n o t in c r e a s e  when feedback  was r e in tro d u c e d .  Komaki 

e t  a l .  (1980) n o te d , how ever, t h a t  th e  s iq > erv iso rs  p ro v id e d  feedback  

q u i t e  i r r e g u l a r l y  and in f r e q u e n t ly  th e  second  tim e  around . In  a d d i t io n  

to  b e h a v io ra l  ch an g es , t h e r e  was a l s o  a  re d u c t io n  o f  l o s t - t im e  

a c c id e n ts  d u r in g  th e  8 month p e r io d  o f  th e  program .

I t  was co n clu d ed  t h a t  t r a in i n g  a lo n e  was n o t s u f f i c i e n t  in  

im prov ing  s a f e t y  p e rfo rm an ce , i . e . ,  in c r e a s in g  th e  freq u en cy  o f  s a f e  

b e h a v io rs .  F req u en t feed b ack  seems to  be a  n e c e s sa ry  c o n d i t io n .  In  

t h i s  e x p e r im e n t, as i n  th e  f i r s t ,  th e r e  w ere two ty p e s  o f  feedback  

g i v e n - - s t r i c t l y  knowledge o f  r e s u l t s  (KR) and a more e x t r i n s i c a l l y  

e v a lu a t iv e  ty p e  o f  feed b ack  in  th e  form o f  p r a i s e  and r e c o g n i t io n .

Komaki e t  a l .  (1980) n o ted  t h a t  th e  e f f e c t s  o f  th e  l a t t e r  ty p e  w ere 

p ro b a b ly  weak due to  a  la c k  o f  s u p e rv is o ry  p a r t i c i p a t i o n .

Summary and Comment

The rev iew  o f  th e  l i t e r a t u r e  in  t h i s  s e c t io n  has t r i e d  to  

i l l u s t r a t e  th e  c o n t r ib u t io n s  t h a t  a p p lie d  b e h a v io r  a n a ly s is  can make 

to  s a f e ty  r e s e a r c h .  To r e c a p i t u l a t e ,  by p in p o in t in g  s a f e  and  u n sa fe  

b e h a v io rs  and m a n ip u la tin g  consequence c o n tin g e n c ie s  to  m odify th e s e  

a c t s ,  one i s  d i r e c t l y  t r e a t i n g  a m ajo r cau se  o f  a c c id e n ts  and th u s  

p re v e n tin g  i n j u r i e s .  F u rth e rm o re , f re q u e n t  o b s e rv a t io n  and re c o rd in g  

o f  o p e r a t io n a l ly  d e f in e d  t a r g e t  b e h a v io rs  a llo w s  one to  m easure s a f e ty  

p e rfo rm an ce  w ith o u t r e ly in g  on in f r e q u e n t  and c o s t ly  a c c id e n ts  and 

i n j u r i e s .  By u s in g  a b e h a v io ra l  m easure o f  s a f e t y ,  th e  e f f e c t iv e n e s s  

o f  an  in te r v e n t io n  can  be a s s e s s e d  more r e a d i ly  and a c t io n  can  be ta k e n  

to  p re v e n t  p o s s ib le  m ish ap s. F in a l ly ,  m e th o d o lo g ica l a d v an tag es  

a s s o c ia te d  w ith  a p p lie d  b e h a v io r  a n a ly s is  a l s o  makes i t  a p p e a lin g  f o r



IS
e v a lu a t in g  components o f  a  s a f e ty  program . T hat i s ,  a w i th in - s u b je c t ,

a c ro s s -g ro u p , m u l t ip le - b a s e l in e  d e s ig n  e n a b le s  one to  t e s t  th e

e f f i c a c y  o f  an  in te r v e n t io n  w ith o u t th e  need  f o r  a c o n tro l  group o r

ran d o m iz a tio n  o f  s u b je c t s ,  b o th  o f  w hich a re  d i f f i c u l t  t o  o b ta in  in

a c tu a l  f i e l d  s e t t i n g s . As i n  th e  s tu d ie s  by Komaki and h e r  c o lle a g u e s

(Komaki e t  a l . ,  1978; Komaki e t  a l . ,  19 8 0 ), a  r e v e r s a l  in  a d d i t io n  to

th e  m u l t ip le - b a s e l in e  d e s ig n  can even more c o n v in c in g ly  d em o n stra te

th e  e f f e c t iv e n e s s  o f  an in te r v e n t io n  o r  in t e r v e n t io n s .  I f  p e rfo rm ance

s u b s t a n t i a l l y  d e c re a se s  and p e rh a p s  r e tu r n s  to  a p r i o r  le v e l  a f t e r

rem oval o f  t r e a tm e n t ,  th e n  one may say  t h a t  im provem ents w ere a

fu n c t io n  o f  th e  in t e r v e n t io n  and n o t o th e r  e x tra n e o u s  v a r ia b le s

(H ersen  8 B arlow , 1976; Komaki, 1977). However, one may q u e s tio n  th e

rem oval o f  an e f f e c t i v e  in te r v e n t io n  p ro c e d u re  in  o c c u p a tio n a l

s a f e ty  r e s e a r c h .  To q u o te  H ersen  and Barlow (19 7 6 ):

E th ic a l  c o n s id e ra t io n s  a re  o f  param ount im p o rtan ce  when th e  
t r e a tm e n t  v a r ia b le  i s  e f f e c t i v e  in  re d u c in g  s e l f -  o r  o th e r -  
d e s t r u c t iv e  b e h a v io rs  in  s u b je c ts .  H ere th e  w ith d raw al o f  
t re a tm e n t  i s  o b v io u s ly  u n w arra n te d , even f o r  b r i e f  p e r io d s  
o f  tim e . (p . 225)

T h e re fo re ,  when rem oval o f  a  t re a tm e n t  i s  u n f e a s ib le  f o r  e i t h e r

e t h i c a l  o r  p r a c t i c a l  r e a s o n s ,  a  m u l t ip le - b a s e l in e  d e s ig n  i s  s u f f i c i e n t

(B aer e t  a l . ,  1968; H ersen  6 B arlow , 1976; K azdin , 1973; Komaki, 1977).

In  a d d i t io n  to  e x e m p lify in g  th e  c r i t e r i a  and ex p e r im e n ta l 

d e s ig n  ad v an tag es  o f  an a p p l ie d  b e h a v io r  a n a ly s is  approach  to  s a f e ty  

r e s e a r c h ,  s e v e ra l  o f  th e  s tu d ie s  rev iew ed  a ls o  d em o n stra ted  th e  u t i l i t y  

o f  non-m onetary  consequences such  as  p e rfo rm an ce  feed b ack  in  enhancing  

s a f e ty  p e rfo rm a n c e . T hese s tu d ie s  t y p i c a l l y  esqployed knowledge o f  

p erfo rm an ce  in  c o n ju n c tio n  w ith  o th e r  e x t r i n s i c  c o n d i t io n s  such  as



p r a i s e  and r e c o g n i t io n , t r a i n i n g ,  goal s e t t i n g ,  c o r r e c t iv e  feed b ack , 

d i s c i p l i n a r y  a c t i o n ,  a c c id e n t  s im u la t io n ,  and equipm ent s to p p ag e  

(Komaki e t  a l . ,  1978; Komaki e t  a l . ,  1980; Larson e t  a l . ,  1980; 

McKelvey e t  a l . ,  1973; R hoton, 1980; R ubinsky 8 S m ith , 1973; Sm ith 

e t  a l . ,  1978; S u lz e r -A z a ro f f , 1980; S u lz e r -A z a ro f f  8 S a n ta m a r ia , 1980 

Z o h ar, 1980; Zohar e t  a l . , 1980). I t  h as  been  n o te d  how ever, t h a t  

f u tu r e  r e s e a rc h  i s  needed t o  d e te rm in e  th e  r e l a t i v e  c o n t r ib u t io n s  o f  

each  o f  th e s e  com ponents as  p ro c e d u re s  f o r  en h an cin g  s a f e  perfo rm an ce  

(Komaki e t  a l . ,  1980; S u lz e r -A z a ro f f  8 S a n ta m a ria , 1980).

I f  th e  r e a d e r  w i l l  r e c a l l ,  Komaki e t  a l .  (1980) d em o n stra ted  

how a component a n a ly s is  o f  th e  e f f e c t s  o f  t r a in i n g  and feedback  

c o u ld  be done w ith  a p p l ie d  b e h a v io r  a n a ly s is  and a  m u l t ip le - b a s e l in e  

d e s ig n . A s im i la r  d e s ig n  would be u s e fu l  f o r  co n d u c tin g  f u tu r e  

r e s e a r c h  s e p a r a t in g  th e  e f f e c t s  o f  th e  o th e r  p ro c e d u re s . For exam ple 

one c u r r e n t  c o n tro v e rs y  co n cern s  th e  r e l a t i v e  in p o r ta n c e  o f  g o a l 

s e t t i n g  v e rsu s  knowledge o f  r e s u l t s  (KR) o r knowledge o f  p e rfo rm an ce . 

R e s o lu tio n  o f  t h i s  c o n tro v e rs y  may n o t  o n ly  b e n e f i t  s a f e ty  r e s e a r c h ,  

b u t  may a l s o  have g e n e ra l  t h e o r e t i c a l  s ig n i f i c a n c e  a s  w e l l .  The n e x t 

s e c t io n  w i l l  d is c u s s  t h i s  c o n t r o v e r s ia l  i s s u e  in  more d e t a i l .

GOAL SETTING AND KNOWLEDGE OF RESULTS

In tr o d u c t io n

The u se  o f  knowledge o f  p e rfo rm an ce  to  enhance le a r n in g  and 

t a s k  p e rfo rm an ce  has  been  r e p o r te d  t o  be one o f  th e  b e s t  e s ta b l i s h e d  

f in d in g s  in  p sych o lo g y  (Ammons, 1956; A n n e tt ,  1969; B ilo d eau  8 

B ilo d e a u , 1961). S u p p o rt f o r  th e  u se  o f  knowledge o f  r e s u l t s  to
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enhance perfo rm an ce  i s  found in  b o th  la b o r a to ry  ( e . g . ,  Church S Camp, 

1965; Leamon, 1974; P r i t c h a r d  6 M ontagno, Note 2; P r i t c h a r d ,  M ontagno,

4 Moore, N ote 3) and f i e l d  s tu d ie s  ( e . g . ,  Adam, 1972; B ra u n s te in ,

K le in , 6 P a c h la , 1973; C atano , 1976; H undal, 1969; Panyan, B oozer, 6 

M o rr is ,  1970; Payne § H au ty , 1955; Q u i l i t c h ,  1975; Seligm an 6 D a rley ,

1977). I t  h as  been  su g g e s te d  t h a t  in  d is c u s s in g  th e  e f f e c t s  o f  

fe ed b a ck , a d i s t i n c t i o n  betw een in fo rm a tio n a l  KR and m o tiv a t io n a l  KR 

n eeds t o  be made (Payne & H auty , 1955). The fo rm er ty p e  o f  KR p ro v id e s  

th e  in d iv id u a l  w ith  in fo rm a tio n  abou t th e  c o r r e c tn e s s  o f  a re sp o n se  

a n d /o r  a  way to  a c h ie v e  th e  d e s ir e d  re sp o n s e . M o tiv a tio n a l KR r e f e r s  

to  s im p ly  p ro v id in g  in fo rm a tio n  c o n ce rn in g  o n e 's  p erfo rm an ce  s c o re .

The l a t t e r  ty p e  o f  KR in d ic a te s  an in c e n t iv e  v a lu e  when i t  i s  g iv en  

in  r e l a t i o n  to  a  s ta n d a rd .  The l a t t e r  KR may a l s o  s e rv e  a 

re in fo rc e m e n t f u n c t io n  e s p e c ia l ly  when i t  s i g n i f i e s  ach ievem ent o f  a 

d e s i r e d  le v e l  o f  perfo rm ance  (B ilo d e a u  5 B ilo d e a u , 1961; Cam pbell 6 

P r i t c h a r d ,  1976; C h ap an is , 1964; H undal, 1969; P r i t c h a r d  6 M ontagno,

N ote 2; P r i t c h a r d ,  M ontagno, 8 Moore, N ote 3 ). The c o n t r o v e r s ia l  

i s s u e  to  be d is c u s s e d  in  t h i s  rev iew  co n cern s  o n ly  th e  m o tiv a t io n a l  

o r  in c e n t iv e / r e in fo rc e m e n t  f u n c t io n  o f  KR. H e n c e fo r th , in  t h i s  rev iew  

o f  th e  l i t e r a t u r e ,  th e  te rm s knowledge o f  r e s u l t s  (KR), o r  p erfo rm an ce  

feed b ack  s h a l l  r e f e r  to  m o tiv a t io n a l  ty p e .

G oals as  M ed ia to rs  o f  In c e n t iv e s

The c o n tro v e rs y  su rro u n d in g  KR'stem s from  L o c k e 's  (1968) t h e s i s  

t h a t  an in c e n t iv e  ( o r  an  e x te r n a l  en v iro n m en ta l c o n d it io n )  h as  no 

e f f e c t  in d ep en d en t o f  i t s  e f f e c t  on th e  g o a ls  s e t  by th e  in d iv id u a l .  

Locke (1 9 6 8 ), in  a cco rd  w ith  o th e r s  (A n n e tt , 1969; D ulany, 1962, 1968;
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F ry e r ,  1964; Mace, 1935; Ryan, 1958, 1970), co n ten d s t h a t  th e  most

im m ediate d e te rm in a n t o f  an i n d i v i d u a l 's  b e h a v io r  i n  a  s p e c i f i c

s i t u a t i o n  i s  h i s / h e r  g o a l ,  i n t e n t i o n ,  d e s i r e ,  w an t, w ish , o r  ta s k  in

t h a t  s i t u a t i o n .  T h e re fo re , th e  e f f e c t s  o f  in c e n t iv e s  on perfo rm an ce

a re  dependen t on t h e i r  in f lu e n c e  on g o a ls  and i n t e n t i o n s .  S p e c i f i c a l l y ,

an in c e n t iv e  such  a s  i n s t r u c t i o n s  ( e . g . ,  a s s ig n in g  p erfo rm an ce  g o a ls ) ,

w i l l  a f f e c t  b e h a v io r  o n ly  i f  th e y  a r e  c o n s c io u s ly  a c c e p te d  by th e

in d iv id u a l  and t r a n s l a t e d  in to  s p e c i f i c  g o a ls  o r  i n t e n t io n s  (L ocke,

1968). As Locke (1968) f u r t h e r  n o te s :

T h is  a p p l ie s  e q u a lly  w e ll t o  th e  i n s t r u c t i o n  by an e x p e r im e n te r  
to  ' t r y  f o r  q u a l i t y  in  your a n sw ers ' t o  th e  i n s t r u c t i o n  by a 
shop forem an to  'p ro d u c e  400 p o r tz e e b ie s  an h o u r '.  I t  i s  n o t 
enough to  know t h a t  an o r d e r  o r  r e q u e s t  has been  made; one has 
to  know w h eth er o r  n o t th e  in d iv id u a l  h e a rd  i t  and u n d e rs to o d  
i t ,  how he a p p ra is e d  i t ,  and what he d ec id ed  t o  do ab o u t i t  
b e fo re  i t s  e f f e c t s  on h is  b e h a v io r  can be p r e d ic te d  and 
e x p la in e d . (p . 174)

I t  sh o u ld  be n o ted  t h a t  th e  u se  o f  i n s t r u c t i o n s ,  i . e . ,  th e  

assig n m en t o f  s p e c i f i c  and d i f f i c u l t  g o a ls  to  enhance p e rfo rm an ce , i s  

one o f  th e  more d u ra b le  f in d in g s  o f  g o a l s e t t i n g  r e s e a r c h  (re v iew s  by 

Latham 8 Y ukl, 1975a; Locke, 1968, 1975; M iner 8 D a c h le r , 1973;

M itc h e l l ,  1979; S te e r s  8 P o r te r ,  1974). Goal a c c e p ta n c e , how ever, i s  

a key e lem ent (L ocke, 1968). S e v e ra l r e c e n t  s tu d ie s  have shown t h a t  

a c c e p te d  a s s ig n e d  g o a ls  w hich a r e  s p e c i f i c  and re a so n a b ly  d i f f i c u l t  

can  be e q u a lly  e f f e c t i v e  as  p a r t i c i p a t i v e l y  s e t  g o a ls  and u s u a l ly  sav es  

t im e  (D o s s e t t ,  Latham, 8 M itc h e l l ,  1979; Iv a n c e v ic h , 1976; Latham, 

M itc h e l l ,  8 D o s s e t t ,  1978; Latham 8 S a a r i ,  1979; Latham 8 Y ukl, 1975b, 

1976; Yukl 8 Latham, 1978).

G oals o r  i n te n t io n s  a r e  a l s o  c o n s id e re d  to  m ed ia te  th e  e f f e c t s  of 

in c e n t iv e s  such  as tim e  l i m i t s  (Bryan 8 Locke, 1967; D o s s e t t ,  Latham,
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§ S a a r i ,  1980; Latham 8 Locke, 1975; N evin 8 F o rd , 1976), s u p e rv is io n  

(Ronan, Latham, 8 K inne, 1973), and e v a lu a t io n  ap p re h e n s io n  (W hite , 

M itc h e l l ,  8 B e l l ,  1977).

M onetary in c e n t iv e s ,  a c c o rd in g  to  Locke (1 9 6 8 ), s e rv e  to  coranit 

s u b je c ts  to  t a s k s  w hich th e y  would n o t o th e rw ise  u n d e r ta k e . In  o th e r  

w ords, money ( i f  i t  i s  v a lu ed  by th e  w o rk e rs ) ,  w i l l  encourage  em ployees 

t o  a c c e p t t a s k s  and s e t  g o a ls  t h a t  th e y  would n o t a c c e p t o r  s e t  on 

t h e i r  own ( i . e . ,  f o r  th e  i n t r i n s i c  enjoym ent o f  th e  work i t s e l f ) .

The e m p ir ic a l  b a s is  f o r  t h i s  p r o p o s i t io n  stem s from f iv e  la b o ra to ry  

s tu d ie s  by Locke, B ryan , and K endall (1968) w hich found no r e l a t io n s h ip  

betw een in c e n t iv e  c o n d it io n  and b e h a v io r  when g o a ls  were c o n t r o l le d  o r  

p a r t i a l e d  o u t .

More r e c e n t  s tu d ie s  u s in g  l a r g e r  m onetary  in c e n t iv e s  th a n  

Locke, B ryan, and K endall (1968) have f a i l e d  to  co n firm  t h e i r  f in d in g s .  

I n s te a d ,  s i g n i f i c a n t  m ain e f f e c t s  f o r  b o th  in c e n t iv e  and g o a l 

c o n d it io n s  w ere o f te n  found (Latham , M itc h e l l ,  8 D o s s e t t ,  1978; London 

8 Oldham, 1976; P r i t c h a r d  8 C u r ts ,  1973; T e rb o rg , 1976; T erbo rg  8 

M i l l e r ,  1978; Yukl 8 Latham, 1978). The r e c e n t  f in d in g s  s u g g e s t t h a t  

maximum e f f e c t s  can be o b ta in e d  by com bining g o a l s e t t i n g  w ith  m onetary  

in c e n t iv e s / r e in f o rc e m e n ts  (London 8 Oldham, 1976; P r i t c h a r d  8 C u r ts ,  

1973; T e rb o rg , 1976; T erborg  8 M i l l e r ,  1978).

G oals as M ed ia to rs  o f  KR

R a t io n a le : As w ith  th e s e  p re v io u s  i n c e n t iv e s ,  Locke (1968)

s t a t e d  t h a t  th e  e f f e c t s  o f  KR a r e  m ed ia ted  by g o a l s e t t i n g .  He 

f u r t h e r  n o te d  t h a t  i t  i s  n o t enough to  s im p ly  p ro v id e  know ledge o f  

r e s u l t s .  In  o rd e r  f o r  i t  to  be e f f e c t i v e ,  KR h as  to  be  i n t e r p r e t e d  and



e v a lu a te d .  U n d ers tan d in g  th e  in fo rm a tio n  im p lie s  t h a t  c o g n i t iv e  

p ro c e s s e s  a r e  o p e ra t in g  (L ocke, 1968). Thus th e  im p o rta n t f a c t o r  i s  

w hat an in d iv id u a l  does w ith  th e  KR t h a t  h e /s h e  r e c e iv e s .

In  concern  w ith  t h i s  p r o p o s i t io n ,  Latham and Yukl (1975a) 

rev iew ed  th e  l i t e r a t u r e  and concluded  t h a t  p e rfo rm an ce  feed b ack  o r  KR 

co u ld  le a d  t o  an in c r e a s e  i n  e f f o r t  and p erfo rm an ce  i n  a t  l e a s t  fo u r  

ways: a) KR may in d u ce  a p e rso n  who p r e v io u s ly  d id  n o t have s p e c i f i c

g o a ls  to  s e t  them; b) KR may in d u ce  a  p e rso n  to  r a i s e  h is  g o a l le v e l  

a f t e r  a t t a i n i n g  a p re v io u s  g o a l;  c) KR may in fo rm  th e  in d iv id u a l  t h a t  

h i s  c u r r e n t  le v e l  o f  e f f o r t  and p erfo rm an ce  i s  i n s u f f i c i e n t  t o  a t t a i n  

h i s  g o a l o r  s ta n d a rd ,  th u s  g r e a t e r  e f f o r t  may r e s u l t ;  and d) KR may 

in fo rm  th e  p e rso n  o f  ways to  im prove h i s  m ethod o f  p e rfo rm in g  a  ta s k  

( i . e . ,  in fo rm a tio n a l  KR). The f i r s t  t h r e e  " m o tiv a t io n a l"  a s p e c ts  o f  

feed b ack  a re  th e  p r im a ry  concern  in  Locke’ s (1968) g o a l s e t t i n g  

th e o r y .  T hese th r e e  s ta te m e n ts  i n d ic a te  t h a t  KR i s  o n ly  e f f e c t i v e  

th ro u g h  i t s  e f f e c t s  on g o a ls  o r  i n t e n t i o n s .

E m p ir ic a l E v id e n c e : The e n p i r i c a l  ev id en ce  s u p p o r t in g  L o c k e 's

(1968) c o n te n tio n  t h a t  g o a ls  m ed ia te  th e  e f f e c t s  o f  KR comes la r g e ly  

from la b o r a to ry  s tu d ie s  (re v ie w s  by Latham 8 Y ukl, 1975a; Locke, 

C a r t le d g e , 6 K oeppel, 1968). F o r exam ple, Locke, C a r t le d g e ,  and 

Koeppel (1968) rev iew ed  a number o f  s tu d ie s  i n  w hich th e  r e l a t i v e  

e f f e c t s  o f  g o a l s e t t i n g  and KR w ere s e p a ra te d  by a) p o s t  hoc 

q u e s t io n n a i r e  a n a ly s is  (Locke 8 B ryan , 1966, 1 9 6 8 ); b) e x p e r im e n ta l 

m a n ip u la tio n  (L ocke, 1967), o r  c) com paring th e  e f f e c t s  o f  KR a lo n e  

r e l a t i v e  t o  th e  e f f e c t s  o f  KR p lu s  g o a l s e t t i n g .  The g e n e ra l  

c o n c lu s io n  reach ed  from  th e s e  s tu d ie s  was t h a t  th e  e f f e c t s  o f  KR were 

v i t i a t e d  when th e  e f f e c t s  o f  g o a l s e t t i n g  w ere removed.
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The im p o rtan ce  o f  g o a l s e t t i n g  was i l l u s t r a t e d  in  a  s e r i e s  o f  

ex p e rim en ts  by Locke and Bryan (1 9 6 9 a). They found th a t  h av in g  th e  

s u b je c ts  fo c u s  t h e i r  g o a ls  on one ta s k  p a ra m e te r  r e s u l t e d  in  perfo rm ance  

im provem ent f o r  o n ly  t h a t  p a ra m e te r . T h is  r e s u l t  o c c u rre d  even when 

th e  s u b je c ts  r e c e iv e d  KR fo r  a l l  o f  th e  ta s k  p a ra m e te rs . F o r exam ple , 

one t a s k  in v o lv e d  h av in g  s u b je c ts  e i t h e r  m inim ize th e  number o f  

e r r o r s  o r  maxim ize th e  number o f  c o r r e c t  answ ers to  a d d i t io n  p ro b lem s. 

They r e c e iv e d  KR on b o th  d im ensions b u t im provem ents w ere g e n e r a l ly  

se en  f o r  th e  g o a l-d im en s io n  o n ly . These r e s u l t s  w ere a l s o  g e n e ra l iz e d  

to  a  v e h ic le  d r iv in g  ta s k  in v o lv in g  f iv e  s e p a ra te  d im en sio n s . T h is 

ex p erim en t r e q u ir e d  th e  s u b je c ts  to  s e t  g o a ls  f o r  im proving  t h e i r  

p erfo rm an ce  on two p a ra m e te rs .  A gain , d e s p i te  KR g iv en  f o r  a l l ,  

im provem ents w ere se e n  on ly  f o r  th o s e  p a ra m e te rs  f o r  which g o a ls  had 

been  s e t .

In  a n o th e r  s tu d y ,  Locke and Bryan (1969b) m easured s u b je c t s ' 

p e rfo rm an ce  on s e v e ra l  s e r i e s  o f  s im p le  a d d i t io n  prob lem s i n  an 

ex p erim en t em ploying a 2 (KR v s . No-KR) X 2 (h a rd  v s . easy  g o a l)  

f a c t o r i a l  d e s ig n . As in  th e  p re v io u s  s tu d i e s ,  th e  h a rd  g o a l group 

g e n e r a l ly  p erfo rm ed  b e t t e r  th a n  th e  e a sy  g o a l g ro u p , r e g a r d le s s  o f  th e  

KR c o n d i t io n .  A gain , KR was found n o t to  acco u n t f o r  much o f  th e  

p e rfo rm an ce  v a r ia n c e  when goal s e t t i n g  was p a r t i a l e d  ou t (Locke 6 

B ryan , 1969b).

Cummings, Schwab, and Rosen (1971) w ere a b le  to  show d i r e c t l y  

t h a t  p a s t  p e rfo rm an ce  and KR w ere d e te rm in a n ts  o f  g o a l  s e t t i n g .  They 

h y p o th e s iz e d  and found t h a t  a  h ig h e r  le v e l  o f  p re v io u s  p e rfo rm an ce  

w ould le a d  to  h ig h e r  g o a l s e t t i n g  f o r  f u tu r e  p e rfo rm an ce  on s in p le
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a d d i t io n  p ro b lem s. F u r th e r ,  w ith  p re v io u s  p erfo rm an ce  acco u n ted  f o r ,  

t h e  g r e a t e r  th e  amount and acc u ra c y  o f  KR, th e n  th e  h ig h e r  th e  le v e l  o f  

g o a l s e t t i n g .  They found t h a t  26% o f  th e  s e l f - r e p o r t e d  g o a l s e t t i n g  

v a r ia n c e  was acco u n ted  f o r  by p a s t  p e rfo rm an ce . When p a s t  perfo rm ance  

and KR were com bined, 44% o f  th e  v a r ia n c e  was acco u n ted  f o r .  

I n t e r e s t i n g l y ,  th e  s tu d y  d id  n o t r e p o r t  any ta s k  p erfo rm an ce  r e s u l t s .

W hile th e  p re v io u s  la b o ra to ry  s tu d ie s  ( i . e . ,  Cummings e t  a l . ,  

1971; Locke, 1966, 1967; Locke 8 B ryan , 1966, 1968, 1969a, 1969b) 

may p ro v id e  ev id en ce  t h a t  KR h as  no e f f e c t  on p erfo rm ance in d ep en d en t 

o f  i t s  e f f e c t  on g o a l s e t t i n g ,  th e r e  has been a p a u c i ty  o f  f i e l d  

r e s e a r c h  in  w hich g o a l s e t t i n g  and p erfo rm ance  feedback  have been 

in d e p e n d e n tly  m an ip u la te d  (Latham 8 Y ukl, 1975a). Many s tu d ie s  which 

have t e s t e d  th e  " p r a c t i c a l  s ig n i f ic a n c e "  o f  L o ck e 's  (1968) th e o ry  

have u s u a l ly  p ro v id e d  KR in  c o n ju n c tio n  w ith  th e  g o a l s e t t i n g  

p ro c e d u re s .  I t  was o f te n  assumed t h a t  KR would n o t have any a d d i t io n a l  

e f f e c t s  o v er and above th e  e f f e c t s  o f  g o a l s e t t i n g ,  n e v e r th e le s s ,  i t  

was c o n s id e re d  n e c e s s a ry  ( e . g . ,  Cam pbell 8 I lg e n ,  1976; D ach le r 8 

M obley, 1973; D o sse tt  e t  a l . , 1979; Latham 8 B a ld e s , 1975; Latham 8 

K inne, 1974; Latham 8 S a a r i ,  1979; Latham 8 Y ukl, 1975b; Latham e t  a l . ,  

1978; U rnstot, B e l l ,  8 M itc h e l l ,  1976; U m stot, M itc h e l l ,  8 B e l l ,  1978; 

Wexley 8 N em eroff, 1975; Yukl 8 Latham, 1975b).

One f i e l d  s tu d y  which h as  been  n o te d  (L ocke, 1980) as  

d e m o n s tra tin g  th e  n e c e s s i ty  o f  g o a ls  in  a d d i t io n  to  KR was com pleted  by 

Latham and B ald es  (1 9 7 5 ). They a s s ig n e d  s p e c i f i c  h a rd  g o a ls  to  t ru c k  

d r iv e r s  co n cern in g  th e  s iz e  o f  th e  lo ad  o f  lo g s  th e y  h a u le d . The 

d r iv e r s  had alw ays been  a b le  to  d e te rm in e  th e  w eig h t o f  t h e i r  lo a d ,
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i . e . ,  r e c e iv e  KR, b u t i t  was n o t u n t i l  s p e c i f i c  g o a ls  were s e t  d id  th ey  

b e g in  in c r e a s in g  th e  amounts h a u le d . In  t h i s  c a s e ,  g o a l s e t t i n g  may 

have f a c i l i t a t e d  an in c r e a s e d  aw areness o f  th e  feedback  m easures t h a t  

w ere a lr e a d y  a v a i l a b le .  Latham and B aldes (1975) a l s o  r e p o r te d  t h a t  

s u p e rv is o r s  gave " s p e c i f i c  p r a i s e  to  d r iv e r s  when g o a ls  w ere m e t."

T h u s , a  p o s s ib le  confound e x is te d .  F u r th e r ,  w h ile  th e  g o a l s e t t i n g  

and KR seemed to  in c r e a s e  th e  d r i v e r s '  sen se  o f  ach iev em en t, 

r e c o g n i t io n ,  and commitment t o  th e  company, th e  d r iv e r s  a l s o  m o d ified  

th e  tru c k s  and su g g e s te d  o th e r  ways to  in c r e a s e  lo ad  s i z e .

Locke (1980) found f u r t h e r  s u p p o rt f o r  h i s  " g o a ls  a s  m e d ia to rs  

o f  KR" h y p o th e s is  by r e i n t e r p r e t i n g  th e  r e s u l t s  o f  Komaki e t  a l . ' s  

(1978) s a f e ty  s tu d y . Locke (1980) a s s e r te d  t h a t  a  c o g n i t iv e  

e x p la n a tio n  o f  th e  r e s u l t s  was more p l a u s ib l e  as  he l o g i c a l l y  c r i t iq u e d  

th e  c la im  t h a t  feed b ack  a c te d  as  a  r e in f o r c e r  in  th e  s tu d y  a n d /o r  

w h e th e r i t  p la y e d  any c a u s a l r o le  in  th e  ex p erim en t a t  a l l .  I t  i s  n o t 

e x a c t ly  c l e a r  w h eth er Locke (1980) i s  r e f e r r in g  o n ly  to  th e  p r a i s e  o r  

r e c o g n i t io n  " fe e d b a ck "  o r  th e  K R-perform ance feedback  found (and 

confounded) in  Komaki e t  a l . ' s  (1978) ex p e rim en t. N e v e r th e le s s ,  he 

p ro p o sed  a  number o f  argum ents a g a in s t  th e  fe e d b a c k -a s - re in fo rc e m e n t 

t h e s i s  p ro v id e d  p o s t  hoc by Komaki e t  a l .  (1 9 7 8 ).

F i r s t ,  b ased  on p re v io u s  rev iew s (A n n e tt, 1969; Locke,

C a r t le d g e , 8 K oeppel, 1968), Locke (1980) n o te d  t h a t  feed b ack  i t s e l f  

does n o t a u to m a tic a l ly  im prove p e rfo rm an ce , b u t s e rv e s  as a so u rc e  o f  

in fo rm a tio n  re g a rd in g  th e  adequacy o f  p erfo rm ance  in  r e l a t i o n  to  o n e 's  

g o a l o r  s ta n d a rd .  T hus, as n o te d  e a r l i e r ,  th e  p r im a ry  m o tiv a t io n a l  

e lem en t i s  a c tu a l ly  th e  g o a l ,  v a lu e ,  o r  co n sc io u s  p u rp o se .
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Second* Locke (1980) c la im ed  t h a t  feedback  in  th e  Komaki e t  a l .  

s tu d y  was n o t g iv en  c o n tin g e n t on good perform ance*  b u t s im p ly  on 

p e rfo rm a n c e . A ccord ing  t o  re in fo rc e m e n t p r in c ip le s *  t h i s  sh o u ld  have 

r e s u l t e d  i n  s t a t i c  p erfo rm an ce  and n o t  th e  im provem ent t h a t  was found. 

A ccording  to  Locke (1980)* th e  s u b je c ts  c o g n i t iv e ly  chose to  im prove 

t h e i r  p erfo rm an ce  b ased  on t h e i r  i n t e r p r e t a t i o n  o f  th e  feed b ack .

A t h i r d  c r i t i c i s m  w ith  th e  f in d in g s  o f  Komaki e t  a l .  (1978) 

i s  t h a t  th e r e  was no le a r n in g  cu rv e  showing g ra d u a l im provem ent as  

e x p ec ted  i n  c l a s s i c a l  re in fo rc e m e n t th e o ry . The d ra m a tic  improvement* 

shown b e fo re  r e in f o r c e r s  ( p r a i s e  and r e c o g n i t io n )  w ere p r e s e n te d ,  and 

th e  sudden drop d u r in g  th e  r e v e r s a l  p h ase  su g g e s t t h a t  a  more 

p a rs im o n io u s  e x p la n a tio n  o f  t h i s  and o th e r  b e h a v io r  mod ex p erim en ts  

i s  t h a t :

. . . more l i k e l y  what o c c u r re d  was a  c o n sc io u s  r e d e f i n i t i o n  
o f  th e  jo b  r e s u l t i n g  from th e  new s ta n d a rd s  and th e  more 
a c c u ra te  feed b ack  re g a rd in g  p erfo rm an ce  in  r e l a t i o n  t o  th o s e  
s ta n d a rd s .  (Locke* 1977, p . 548)

Two o th e r  argum ents r a i s e d  by Locke (1980) f u r t h e r  su g g e s t t h a t  

feed b ack , an e x te r n a l  e v e n t ,  m ust f i r s t  o p e ra te  th ro u g h  c o g n i t iv e  

p ro c e s s e s  b e fo re  h av in g  e f f e c t s .  F or example* feedback  t h a t  i s  

" c lo s e r "  to  a s ta n d a rd  i s  c o n s id e re d  more p o s i t i v e  th a n  feed b ack  t h a t  

i s  " f a r t h e r "  from  th e  s ta n d a rd . T h is  w ould su g g e s t  t h a t  h ig h e r  

p erfo rm an ce  would be r e in f o r c in g .  T h is  w ould a l s o  r e q u i r e  a  co n sc io u s  

aw areness on th e  p a r t  o f  th e  em ployee o f  w here th e y  s to o d  in  r e l a t i o n  

to  t h e i r  g o a l .  In  a d d it io n *  i f  feedback  i s  t o  p ro v id e  in fo rm a tio n  to  

som eone, t h a t  in fo rm a tio n  m ust be u n d e rs to o d . I f  feed b ack  i s  g iv en  

v ia  p ra is e *  r e p ro o f ,  o r  re c o g n it io n *  i t  i s  s t i l l  t r a n s l a t e d  i n to  

knowledge o f  r e s u l t s  o f  p r i o r  p e rfo rm an ce . T h is  i s  an  im p l i c i t
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assunqption in  a l l  feedback  r e s e a r c h , in c lu d in g  t h a t  done by 

b e h a v io r i s t s  (L ocke, 1980).

In  sum, Locke (1980) makes a  s t ro n g  argum ent t h a t  a c o g n i t iv e  

e x p la n a tio n  i s  more p l a u s ib l e  f o r  th e  f in d in g s  o f  Komaki e t  a l .  (1 9 7 8 ).

N e c e s s ity  o f  KR: The s tu d ie s  rev iew ed  th u s  f a r  w hich have 

t r i e d  to  s e p a r a te  th e  e f f e c t s  o f  g o a l s e t t i n g  and KR have a l l  p ro v id e d  

s im i l a r  r e s u l t s  and c o n c lu s io n s . W hether th e  r e l a t i v e  e f f e c t s  were 

s e p a ra te d  by p o s t  hoc m a n ip u la tio n  ( e . g . ,  Cummings e t  a l . ,  1971;

Locke 8 B ryan, 1966, 1968); by e x p e r im e n ta l m a n ip u la tio n  (L ocke, 1967; 

Locke 6 B ryan , 1969b); o r  by com paring th e  e f f e c t s  o f  KR a lo n e  r e l a t i v e  

to  KR p lu s  g o a l s e t t i n g  (Latham 8 B a ld e s , 1975; Locke, 1966b; Locke 8 

B ryan , 1 9 6 9 a), th e  g e n e ra l  c o n c lu s io n  was t h a t  g o a l s e t t i n g  was a  

n e c e s s a ry  c o n d i t io n  f o r  KR t o  have any m o tiv a t io n a l  e f f e c t s  on b e h a v io r . 

A n o th er im p l ic a t io n  o f  th e s e  s tu d ie s  i s  t h a t  s u c c e s s fu l  m a n ip u la tio n  o f  

an i n d i v i d u a l 's  o r  g ro u p 's  co n sc io u s  g o a l( s )  may be a  s u f f i c i e n t  

c o n d i t io n  f o r  m o tiv a tin g  p e rfo rm an ce . T h a t i s ,  i f  a s s ig n e d ,  s p e c i f i c ,  

and d i f f i c u l t  perfo rm an ce  g o a ls  a re  a c c e p te d  by an in d iv id u a l  o r  g ro u p , 

th e n  ta s k  p erfo rm an ce  w i l l  be enhanced w ith o u t th e  need  f o r  o th e r  

e x t r i n s i c  in c e n t iv e s  such  as  KR o r  m onetary  c o n t in g e n c ie s .  However, 

th e  e m p ir ic a l  ev id en c e  c o n ce rn in g  t h i s  im p l ic a t io n  i s  n o t u n e q u iv o c a l.

I t  h as  a lr e a d y  been  n o te d  th a t  m onetary in c e n t iv e s  may have e f f e c t s  

o v e r  and above th e  e f f e c t s  o f  g o a l s e t t i n g  a lo n e  (London 8 Oldham, 1976; 

P r i t c h a r d  8 C u r ts ,  1973; T e rb o rg , 1976; T erbo rg  8 M i l le r ,  1978). The 

same r e s u l t  may a ls o  be t r u e  o f  nonm onetary in c e n t iv e s  such  as KR.

R ecent ev id en ce  has b een  found to  siq>port t h i s  c o n c lu s io n .

In  a n o th e r  t e s t  o f  L o c k e 's  (1968) th e o ry ,  E rez  (1977)
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h y p o th e s iz e d  t h a t  g o a ls  were r e l a t e d  to  p erfo rm an ce  o n ly  when KR was 

p r e s e n t .  Such a p r e d ic t io n  i s  i n  acco rd  w ith  th e  theorem  t h a t  b e h a v io r  

i s  a fu n c t io n  o f  th e  i n t e r a c t io n  o f  th e  env ironm ent (KR) and th e  

in d iv id u a l  ( c o g n i t iv e  i n t e n t i o n s ) .

E r e z . (1977) used  two form s o f  a number l i s t  com parison  

s e c t io n  o f  a c l e r i c a l  a p t i tu d e  t e s t  as  th e  ta s k  f o r  th e  la b  s tu d y . 

P erform ance was m easured by th e  number o f  c o r r e c t  answ ers . At th e  end 

o f  th e  f i r s t  t r i a l , th e  e x p e rim e n ta l (KR) group re c e iv e d  in fo rm a tio n  

c o n ce rn in g  t h e i r  perfo rm an ce  r e l a t i v e  to  th e  o th e r s  ( i . e . ,  among th e  

h ig h e s t  10%, 25%, S0%, 75%, o r  90%). The c o n tro l  group d id  n o t r e c e iv e  

any in fo rm a tio n  c o n ce rn in g  t h e i r  p e rfo rm an ce . B efo re  th e  second  t r i a l ,  

th e  s u b je c ts  checked t h e i r  le v e l  o f  i n t e n t io n  on a f iv e  p o in t  s c a le .

The r e s u l t s  in d ic a te d  t h a t  KR s u b je c ts  had h ig h e r  l e v e l s  o f  

i n t e n t io n s  ( s e l f - s e t  g o a ls )  th a n  th o se  in  th e  No-KR c o n d i t io n .  The 

r e l a t io n s h ip s  betw een s e l f - s e t  g o a ls  and p erfo rm an ce  ( r  * .2 4 ) and 

betw een  KR and p erfo rm an ce  ( r  * .2 5 ) w ere s i g n i f i c a n t  a c ro s s  a l l  

s u b je c ts .  Mien KR was c o n t r o l l e d  f o r ,  th e  s e l f - s e t  g o a l/p e rfo rm a n c e  

r e l a t io n s h i p  was r  « .60  w ith  KR b u t .01  f o r  No-KR. T hus, th e  e f f e c t s  

o f  g o a l s e t t i n g  were m oderated  by KR. However, i t  was a l s o  n o te d  t h a t  

th e  i n t e r a c t io n  o f  KR and g o a l s e t t i n g  acco u n ted  f o r  39% o f  th e  

p erfo rm an ce  v a r ia n c e  w h ile  34% was acco u n ted  f o r  by i n i t i a l  d i f f e r e n c e s ,  

fe e d b ac k , and g o a l s e t t i n g  com bined. I t  w ould a p p e a r , t h e r e f o r e ,  t h a t  

feedback  i s  a n e c e s sa ry  c o n d it io n  f o r  g o a l s e t t i n g  t o  be e f f e c t i v e  

(E re z , 1977).

O th e r  la b o r a to ry  i n v e s t i g a t io n s  a l s o  s u g g e s t t h a t  feedback  

may be a n e c e s sa ry  complement to  a s s ig n e d  g o a ls  i n  f a c i l i t a t i n g
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p e rfo rm an ce . A rn e tt  ( 1 9 7 4 ) ,  f 0r  exam ple, found t h a t  KR and c o m p e titio n  

had s i g n i f i c a n t ,  a l b e i t  weak, c o r r e l a t i o n s  w ith  p erfo rm an ce  on a 

r e p e t i t i v e  c o n s tr u c t io n  t a s k ,  even a f t e r  th e  e f f e c t s  o f  g o a l in d ic e s  

w ere rem oved. The g o a l i n d ic e s ,  m easured by a p o s t- e x p e r im e n ta l  

q u e s t io n n a i r e ,  rem ained  s tr o n g ly  c o r r e l a t e d  w ith  p e rfo rm an ce  even a f t e r  

KR and c o m p e titio n  e f f e c t s  w ere s e p a r a te ly  and j o i n t l y  removed by 

p a r t i a l  c o r r e l a t i o n  a n a ly s is .

S im ila r  t o  th e  s tu d y  by E rez (1 9 7 7 ), S tra n g , Law rence, and 

Fow ler (1978) a l s o  in v e s t ig a te d  th e  n e c e s s i ty  o f  feed b ack  f o r  g oal 

s e t t i n g .  They a s s ig n e d  q u a n t i ty  and q u a l i t y  g o a ls  f o r  p e rfo rm an ce  on 

complex a r i th m e t ic  co m p u ta tio n  t a s k s ,  and p ro v id e d  KR w ith  r e s p e c t  to  

each  t a s k  d im ension . The r e s u l t s  con firm ed  L o c k e 's  (1968) c o n c lu s io n  

t h a t  th e  e f f e c t s  o f  m o tiv a t io n a l  KR depend upon g o a l c o n d i t io n s ,

( i . e . ,  s p e c i f i c ,  h a rd  g o a ls ) .  S tra n g  e t  a l .  (1978) found t h a t  

c o m p u ta tio n a l speed  was enhanced o n ly  when accom panied by e x p l i c i t  KR 

co u p led  w ith  th e  assignm en t o f  a c h a l le n g in g  g o a l .  F u rth e rm o re , t h i s  

in c r e a s e  in  c o m p u ta tio n a l speed  was n o t p a r a l l e l e d  by any lo s s  in  

a c c u ra c y . T here w as, how ever, no ev id en ce  t h a t  g o a l s e t t i n g  a lo n e  

f a c i l i t a t e d  p e rfo rm an ce . In  f a c t ,  s u b je c ts  a s s ig n e d  c h a lle n g in g  g o a ls  

b u t  n o t g iv en  KR a c tu a l ly  showed a s i g n i f i c a n t  in c r e a s e  in  e r r o r s .

S tra n g  e t  a l .  (1978) concluded  t h a t  KR may f u n c t io n  n o t o n ly  

as a  complement b u t ,  as E rez  (1977) su g g e s te d , a  n e c e s s a ry  p a r tn e r  o f  

g o a ls  i n  d e te rm in in g  su b seq u en t p e rfo rm an ce . R e p l ic a t io n  o f  th e  r e s u l t s  

in  a p p l ie d  s e t t i n g s  was a l s o  su g g e s te d .

Two r e c e n t  f i e l d  s tu d ie s  a ls o  p ro v id e  ev id en c e  t h a t  KR can 

in c r e a s e  p erfo rm an ce  above and beyond g o a l s e t t i n g  a lo n e . In  one 

s tu d y ,  B ecker (1978) u se d  a 2 (h ig h  v s . low g o a l)  X 2 (KR v s . No-KR)
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f a c t o r i a l  d e s ig n  to  d e te rm in e  th e  j o i n t  e f f e c t  o f  feedback  and g o a l 

s e t t i n g  on r e s i d e n t i a l  energy  consum ption . He re a so n e d  t h a t  g iv in g  a  

p e rso n  know ledge o f  h i s / h e r  p erfo rm an ce  in  r e l a t i o n  to  a s ta n d a rd  

would in f lu e n c e  th e  amount o f  e f f o r t  e x e r te d  and th e re b y  enhance 

p e rfo rm an ce . I f  one h as  no in fo rm a tio n  co n ce rn in g  t h e i r  p e rfo rm a n c e , 

th e n  one h as  no way o f  knowing i f  a  change in  e f f o r t  i s  r e q u ire d .  

L ik ew ise , i f  one has  no g o a l o r  s ta n d a rd  le v e l  o f  perfo rm an ce  to  

a c h ie v e , th e n  feed b ack  i s  i r r e l e v a n t .

The r e s u l t s  o f  B e c k e r 's  (1978) s tu d y  confirm ed  th e  p r o p o s i t io n  

t h a t  b o th  a  d i f f i c u l t  g o a l and KR in  r e l a t i o n  t o  t h a t  g o a l w ere 

n e c e s s a ry  t o  p roduce  a s ig n i f i c a n t  d e c re a se  in  en erg y  consum ption . 

R e s id e n ts  w ith  e a s y , low g o a ls  and No-KR a c tu a l ly  w asted  more en e rg y .

In th e  second s tu d y , Kim and Hamner (1976) used  a q u a s i ­

e x p e rim en t a l  d e s ig n  to  d e te rm in e  i f  g o a l s e t t i n g  w ith  a  c o n tin g e n t 

e x t r i n s i c  outcome enhanced p erfo rm ance  more th a n  g o a l s e t t i n g  a lo n e .

The s u b je c ts  w ere b lu e  c o l l a r  u n io n iz e d  w orkers o f  f o u r  p l a n t s  

o f  M idw estern  B e l l .  They were n o t random ly ch o sen , and , f o r  l o g i s t i c a l  

r e a s o n s ,  each  p la n t  s e rv e d  a s  th e  group f o r  one e x p e r im e n ta l c o n d it io n . 

Though th e r e  w ere s i m i l a r i t i e s  in  f u n c t io n s ,  betw een p la n t  d i f f e r e n c e s  

sh o u ld  have been  acco u n ted  f o r  in  th e  f i n a l  a n a ly s is .  I t  i s  n o t c l e a r  

i f  t h i s  was done o r  n o t .  In  such  in c id e n c e s ,  a  w i th in - s u b je c t  

m u l t ip le - b a s e l in e  d e s ig n  may have been  more a p p r o p r ia te  (B aer e t  a l . ,  

1968; H ersen  8 B arlow , 1976; Jo n e s  e t  a l . ,  1977; K azdin , 1973; Komaki, 

1977).

O v e r a l l ,  th e  r e s u l t s  d em o n stra ted  t h a t  w h ile  th e r e  was an 

in c r e a s e  in  p erfo rm an ce  a f t e r  g o a l s e t t i n g ,  th e r e  was an even g r e a t e r
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in c r e a s e  when feedback  o r  KR was g iv e n . T here d id  n o t a p p e a r  to  be any 

s i g n i f i c a n t  d i f f e r e n c e s  betw een  e x t r i n s i c  o r  i n t r i n s i c  feed b ack ; th e  

maximum e f f e c t s  w ere a t t a in e d  when th e y  w ere com bined. T hese f in d in g s  

were r e s t r i c t e d  t o  c o s t  p erfo rm an ce  ( fo r e c a s te d  COs t s / a c t u a l  c o s ts )  

and s a f e ty  p erfo rm ance  ( p o in ts  s u b tr a c te d  from 100 f o r  v a r io u s  

a c c id e n ts )  o n ly .

Summary and Comment

To r e c a p i t u l a t e  th e  f in d in g s  o f  th e s e  r e c e n t  la b  and f i e l d  

i n v e s t i g a t i o n s ,  th e  ev id en ce  in d i c a t e s  t h a t  feedback  may be a  n e c e s sa ry  

a d d i t io n  f o r  g o a l s e t t i n g  t o  b e  m axim ally e f f e c t i v e  (A rn e t t ,  1974; 

B eck er, 1978; E re z , 1977; Kim 8 Hamner, 1976; S tra n g  e t  a l . ,  1978). 

S e v e ra l  in v e s t i g a to r s  have n o ted  th a t  KR adds m eaning to  th e  ta s k  g o a ls  

(A n n e tt ,  1969; E re z , 1977; Latham 8 K inne, 1974; Locke, 1980; S te e r s  

8 P o r t e r ,  1974). F u r th e r ,  th e  a d d i t io n  o f  KR in  r e l a t i o n  to  a g o a l o r  

s ta n d a rd  may e n a b le  one t o  o b ta in  a se n se  o f  ach ievem ent w hich may 

a f f e c t  f u tu r e  g o a ls  and p erfo rm an ce  (H a ll 8 F o s te r ,  1977; H a ll  8 H a l l ,  

1976). The p re se n c e  o f  KR may a l s o  p ro v id e  th e  in d iv id u a l  o r  group 

w ith  in fo rm a tio n  co n cern in g  th e  amount o f  e f f o r t  r e q u ir e d  to  a c h iev e  a 

d e s i r e d  le v e l  o f  perfo rm ance  (B ecker, 1978; Latham 8 Y ukl, 1975a).

W hile th e  l a t e s t  ev id en ce  p re s e n te d  h e re  su g g e s ts  t h a t  th e  

e f f e c t s  o f  KR and g o a l s e t t i n g  may be  a d d i t iv e ,  much o f  t h i s  ev id en ce  

comes from  la b o r a to ry  s tu d ie s  ( e . g . ,  A r n e t t ,  1974; E re z , 1977; S tra n g  

e t  a l . , 19 7 8 ), w ith  c o l le g e  s tu d e n ts  a s  s u b je c t s .  One may q u e s tio n  

i f  t h e  r e s u l t s  o f  th e s e  s tu d ie s  w i l l  g e n e r a l iz e  t o  th e  r e a l  w orld  

(C am pbell, D u n n e tte , L aw ler, 8 W eick, 1970). The f i e l d  s tu d ie s  

com pleted  have been  few b u t  g e n e ra l ly  s u p p o r t iv e  o f  th e  p ro p o s i t io n
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t h a t  g o a l s e t t i n g  and KR sh o u ld  be conb ined  (B eck er, 1978; Kin 8 Hamner, 

1976). T hese s t u d i e s ,  how ever, s u f f e r e d  p o s s ib le  m e th o d o lo g ic a l 

p ro b le m s . F o r exam ple, one may q u e s tio n  com paring p e rfo rm an ce  a c ro ss  

d i f f e r e n t  p l a n t s  a t  d i f f e r e n t  lo c a t io n s  ( e . g . ,  Kim 8 Hamner, 1976). 

I n i t i a l  in d iv id u a l  d i f f e r e n c e s  need  to  be acco u n ted  f o r  a s  w e ll as 

o th e r  e x tra n e o u s  o c c u rre n c e s  ta k in g  p la c e  a t  each  s e p a r a te  g e o g ra p h ic a l 

lo c a t io n .  F u r th e r ,  s in c e  an e v a lu a t iv e  ty p e  o f  an i n c e n t iv e ,  i . e . ,  

p r a i s e ,  was p r e s e n t ,  th e  e f f e c t s  o f  " m o t iv a t io n a l” KR and g o a l s e t t i n g  

may have been  confounded i n  th e  Kim and Hamner (1976) s tu d y . S im i la r ly ,  

B e c k e r 's  (1978) s tu d y  on r e s i d e n t i a l  en erg y  consum ption may have had  

an in h e re n t  e x tra n e o u s  v a r ia b le  confounding  th e  r e s u l t s .  As th e  KR 

p lu s  d i f f i c u l t  g o a l r e s id e n t s  red u ced  t h e i r  energy  u sa g e , th e y  a ls o  

red u ced  t h e i r  b i l l s ,  th u s  a  m onetary  in c e n t iv e  a n d /o r  r e i n f o r c e r  

may have been  o p e r a t iv e .

I t  h as  been  f a i r l y  a d e q u a te ly  shown, b o th  l o g i c a l l y  and 

e n p i r i c a l l y ,  t h a t  KR a lo n e  i s  n o t s u f f i c i e n t  f o r  en h an c in g  p e rfo rm a n c e . 

ln q > lic it  o r  e x p l i c i t  g o a ls  o r  i n t e n t io n s  a re  n e c e s sa ry  c o n d i t io n s  f o r  

KR to  be e f f e c t i v e  ( e . g . ,  A n n e tt , 1969; A r n e t t ,  1974; Cummings e t  a l . ,  

1971; H a ll 8 F o s te r ,  1977; Latham 8 K inne, 1974; Latham 8 Y ukl, 1975a; 

Locke, 1968; Locke, C a r t le d g e , 8 K oeppel, 1968; S te e r s  8 P o r t e r ,  1974). 

More r e s e a rc h  i s  needed  how ever, t o  d e te rm in e  i f  g o a l s e t t i n g  a lo n e  i s  

s u f f i c i e n t  f o r  en h an cin g  p erfo rm an ce  in  a c tu a l  i n d u s t r i a l /  

o r g a n iz a t io n a l  s e t t i n g s  ( M i tc h e l l ,  1979).

RESEARCH OBJECTIVES

The p u rp o se  o f  th e  p r e s e n t  s tu d y  i s  tw o - fo ld .  F i r s t ,  f o r  

t h e o r e t i c a l  advancem ent, i t  w i l l  a tte m p t t o  c o r r e c t  some o f  th e
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m e th o d o lo g ica l problem s o f  th e  p re v io u s  r e s e a rc h  in  e v a lu a t in g  th e  

p o s s ib le  a d d i t iv e  e f f e c t s  o f  KR and g o a l s e t t i n g  in  an o r g a n iz a t io n a l  

en v iro n m en t. To accom plish  t h i s ,  a w i th in - s u b je c t ,  m u l t ip le - b a s e l in e  

a c ro s s -g ro u p s  d e s ig n  w i l l  be en p lo y ed . F u r th e r ,  a s  i n  th e  Komaki e t  a l .  

(1980) s tu d y , a  component a n a ly s is  o f  th e  two v a r i a b le s  w i l l  be done 

in  w hich g o a l s e t t i n g  w i l l  be e s ta b l i s h e d  and KR l a t e r  added.

Perform ance ( in  t h i s  s tu d y ,  s a f e  b e h a v io r ) , i s  ex p e c ted  to  im prove 

when s p e c i f i c ,  d i f f i c u l t ,  and ac c e p te d  d e p a r tm e n ta l g o a ls  a r e  a s s ig n e d . 

Employee p erfo rm an ce  w i l l  be f u r t h e r  enhanced , how ever, when th e y  

r e c e iv e  feedback  co n cern in g  t h e i r  d e p a r tm e n t 's  p erfo rm an ce  i n  r e l a t i o n  

to  t h e i r  g o a l .  The s tu d y  does n o t  q u e s tio n  L o ck e 's  (1968) p r o p o s i t io n  

t h a t  c o g n i t iv e  p ro c e s s e s  m ust o p e ra te  b e fo re  KR can  be e f f e c t i v e .  I t  

i s  concerned  w ith  th e  n e c e s s i ty  o f  an e x t r i n s i c  in c e n t iv e  such  as 

KR in  r e l a t i o n  to  a c o n sc io u s  g o a l o r  s ta n d a rd .

The second  o b je c t iv e  i s  o f  p r a c t i c a l  im p o rtan ce  in  t h a t  th e  

s tu d y  w i l l  s y s te m a t ic a l ly  e v a lu a te  th e  e f f e c t s  o f  a  s a f e ty  program . 

S p e c i f i c a l l y ,  i t  w i l l  a tte m p t to  show t h a t  th e  combined e f f e c t s  o f  

g oal s e t t i n g  and KR w i l l  in c r e a s e  th e  freq u en cy  o f  s a fe  b e h a v io rs  and 

th e re b y  red u ce  th e  freq u en cy  and l ik l ih o o d  o f  an i n d u s t r i a l  a c c id e n t  

a n d /o r  in ju r y .  Thus, th e  s tu d y  w i l l  c o n t r ib u te  to  th e  grow ing body o f  

l i t e r a t u r e  u t i l i z i n g  a p p lie d  b e h a v io r  a n a ly s is  in  s a f e ty  r e s e a r c h .

The s p e c i f i c  h y p o th ese s  o f  t h i s  s tu d y  a r e :

1. S a fe ty  p erfo rm an ce  a f t e r  t r a in i n g  em ployees to  engage i n  s a f e  
b e h a v io rs  w i l l  be g r e a t e r  th a n  perfo rm ance  d u r in g  b a s e l in e .

2. S a fe ty  p e rfo rm an ce  a f t e r  th e  assig n m en t o f  a  s p e c i f i c ,  d i f f i c u l t ,  
y e t  a c c e p ta b le  g oal w i l l  be g r e a t e r  th a n  p erfo rm an ce  a f t e r  
t r a in i n g  o n ly .



S a fe ty  p erfo rm an ce  a f t e r  th e  a d d i t io n  o f  f re q u e n t  knowledge o f  
r e s u l t s  (KR) w i l l  b e  g r e a t e r  th a n  p erfo rm an ce  a f t e r  g o a l - s e t t i n g  
and t r a i n i n g .



METHOD

S e t t in g  and S u b je c ts

S e t t i n g : The s tu d y  was co n d u cted  in  a  s u g a r  cane m ach inery

m a n u fa c tu rin g  p la n t  lo c a te d  in  s o u th e a s t  L o u is ia n a . The co n p an y 's  to p  

management e x p re sse d  a  concern  o v e r  th e  r e l a t i v e l y  la r g e  number o f  

a c c id e n ts  b e in g  r e p o r te d .  T h is  concern  was w e ll founded a s  ev id en ced  

by th e  com parison  o f  th e  conpany’ s a c c id e n t  r a t e  w ith  th e  n a t io n a l  

av e rag e  r e p o r te d  by th e  N a tio n a l S a fe ty  C o u n c il (1 9 8 0 ). The av e rag e  

o c c u p a tio n a l i n ju r y  and i l l n e s s  in c id e n c e  r a t e s  f o r  s im i l a r  

o rg a n iz a t io n s  f o r  1977-1979 w ere 15.82 t o t a l  re c o rd a b le  c a se s  and 7 .19  

l o s t  workday ca se s  p e r  100 em ployees. U sing th e  same c r i t e r i a  and 

co m p u ta tio n a l fo rm ula  su g g e s te d  by th e  N a tio n a l S a fe ty  C ouncil and 

OSHA, th e  r a t e s  f o r  t h i s  company f o r  1979 were 4 0 .0  t o t a l  c a se s  and 

14 .32  lo s t - t im e  c a s e s  p e r  100 e n p lo y e e s . The n a t io n a l  av e rag e  number 

o f  workdays l o s t  was 90 compared to  383.21 f o r  th e  o r g a n iz a t io n  in  

q u e s t io n .  For 1980, th e  conpany’ s r a t e s  were 43 .61  t o t a l  c a s e s ;  9 .81  

lo s t - t im e  c a s e s ;  and 159.50  l o s t  workdays p e r  100 e n p lo y e e s .

The p l a n t 's  s a f e ty  program  a t  t h i s  tim e  c o n s is te d  o f  p o s t in g  

com m ercial s a f e ty  w arn ing  s ig n s  and a s s ig n in g  th e  e l e c t r i c a l -  

m ain ten an ce  s u p e rv is o r  to  be in  ch a rg e  o f  s a f e ty .  H is d u t ie s  in c lu d e d  

k eep in g  a b r e a s t  o f  c u r re n t  OSHA r u le s  and r e g u la t io n s ,  and m a in ta in in g  

th e  equipm ent and  m achinexy i n  s a f e  c o n d i t io n .  T here was no fo rm al 

company s a f e ty  p o l ic y  o r  t r a in i n g  program  f o r  th e  p la n t  e n p lo y e e s .

The in v e s t i g a t o r  was th e r e f o r e  asked  t o  a s s i s t  th e  s a f e ty  s u p e rv is o r  

( a .k . a .  e le c t r i c a l - m a in te n a n c e  s u p e rv is o r )  in  d e v e lo p in g  a  s a f e ty
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manual and c o rre sp o n d in g  s a f e ty  t r a i n i n g  s e s s io n .  In  a d d i t io n ,  th e  

management re q u e s te d  a  program  f o r  m o tiv a tin g  en p lo y ees  t o  fo llo w  th e  

s a f e ty  r u l e s .  They s t i p u l a t e d  a p r e fe r e n c e  f o r  a program  n o t 

u t i l i z i n g  e x t r i n s i c  in c e n t iv e s  such  as  m onetary  b o n u se s , s a f e ty  p r i z e s ,  

a n d /o r  d i s c i p l i n a r y  a c t io n .  I t  sh o u ld  a l s o  be added t h a t  im prov ing  

s a f e ty  p erfo rm an ce  was a g o a l unanim ously  s e t  by th e  s h o p 's  f i r s t - l i n e  

s u p e rv is o r s  when th e y  p a r t i c ip a t e d  in  a r e c e n t  MBO sem in a r. T hus, 

s a f e ty  was a  co n cern  e x p re sse d  by a l l  t h e  l e v e ls  o f  management.

The fo llo w in g  p ro p o s a l  was su b m itte d  to  th e  e x e c u tiv e  v ic e -  

p r e s id e n t ,  v ic e - p r e s id e n t  in  ch a rg e  o f  p ro d u c tio n , s a f e ty  s u p e rv is o r ,  

and f i r s t - l i n e  s u p e rv is o r s  f o r  t h e i r  a p p ro v a l.  The r e s e a rc h  i n t e r e s t s  

o f  th e  i n v e s t i g a t o r  and th e  e x p e r im e n ta l n a tu r e  and r a t io n a le  o f  th e  

d e s ig n  w ere f u l l y  e x p la in e d  t o  th e s e  m anagers, who in  tu rn  gave t h e i r  

com plete  su p p o rt f o r  th e  p r o je c t .  L a te r ,  p e rm is s io n  to  use  th e  d a ta  

f o r  a d o c to r a l  d i s s e r t a t i o n  was a l s o  g iv e n .

S u b je c t s : An a n a ly s is  o f  th e  com pany's a c c id e n t  r e p o r t s  f o r

th e  p a s t  th r e e  y e a rs  re v e a le d  t h a t  95% o f  th e  re c o rd e d  i n j u r i e s  and 

i l l n e s s e s  o c c u rre d  in  e le v e n  d ep a rtm en ts  lo c a te d  in  th e  shop a re a  o f  

th e  p l a n t .  I t  was th e r e f o r e  d ec id ed  t h a t  th e  105 f u l l  tim e  em ployees 

i n  th e s e  d e p a rtm en ts  would s e rv e  a s  s u b je c ts  f o r  th e  s tu d y . The 

d e p a rtm e n ts  a re  C ra tin g  (N ■ 6 ) ;  F in a l  Assembly (N » 2 5 ); Heavy 

Equipm ent (N -  1 0 ) ; H y d ra u lic s  (N ■ 8 ) ;  M achine Shop (N ■ 6 ) ;  M echanics 

(N ■ 6 ) ;  P a in t in g /S a n d b la s t in g  (N ■ 5 ) ;  P a r ts  (N -  1 3 ); Raw M a te r ia l  

P rep  (N ■ 1 4 ); Sub-Assem bly (N * 8 ) ;  and W elding (N « 5 ) .  A b r i e f  

d e s c r ip t io n  o f  each d ep artm en t ap p e a rs  in  A ppendix A. The r e l a t i v e  

lo c a t io n  o f  each  d ep artm en t i s  shown in  Appendix B.
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C r i t e r i a  M easures

The m ain dependent v a r ia b le  in  t h i s  s tu d y  was th e  p e rc e n ta g e  

o f  em ployees in  each  d ep artm en t p e rfo rm in g  t h e i r  jo b  in  com plete  

acco rd an ce  w ith  th e  o b s e rv a t io n a l  c h e c k l i s t  and company s a f e ty  m anual.

I n s t m n e n t : P r io r  t o  th e  s tu d y , th e  i n v e s t i g a t o r  a s s i s t e d

th e  p l a n t 's  s a f e ty  s u p e rv is o r  in  w r i t in g  a company s a f e ty  m anual. The 

r u le s  and r e g u la t io n s  s t a t e d  in  th e  manual were o b ta in e d  from  s e v e ra l  

s o u rc e s .  F i r s t ,  th e  a c c id e n t  r e p o r ts  f o r  th e  l a s t  th r e e  y e a r s  were 

rev iew ed  to  i d e n t i f y  u n s a fe  a c t s  which r e s u l t e d  in  i n j u r i e s .  For each 

u n sa fe  a c t  found , a b e h a v io ra l  s a f e ty  r u le  was w r i t t e n  to  s p e c i fy  th e  

c o r r e c t  and s a f e  way to  p e rfo rm  th e  ta s k  i n  q u e s t io n .  However, many o f  

th e  a c c id e n t  r e p o r ts  w ere in co m p le te  and u n ab le  to  p ro v id e  in fo rm a tio n  

c o n ce rn in g  th e  a n te c e d e n t c o n d it io n s  o f  th e  a c c id e n ts .  T h e re fo re , 

a d d i t io n a l  b e h a v io ra l  item s w ere o b ta in e d  from stq> erv isors*  and 

em ployees' s u g g e s t io n s ;  e s ta b l i s h e d  s a f e ty  p r a c t i c e s  ad v o ca ted  by OSHA 

and th e  A m erican S ta n d a rd s  I n s t i t u t e  (ANSI); o th e r  r e l a t e d  com panies' 

m anuals; and th e  recom m endations o f  th e  v a r io u s  to o l  and equipm ent 

m a n u fa c tu re rs . A copy o f  th e  manual a p p e a rs  in  Appendix C.

An o b s e rv a t io n a l  c h e c k l i s t  b ased  on th e  manual was a l s o  

d ev elo p ed  (Appendix D ). The m an u a l's  ite m s  were c l a s s i f i e d  a s  G eneral 

S a f e ty ,  P e rso n a l P r o te c t iv e  Equipm ent, H ousekeeping , M a te r ia l  H an d lin g , 

and Tool 9 Equipm ent U se. S u b -c a te g o r ie s  o f  item s  were a l s o  i d e n t i f i e d  

u n d e r th e  above c l a s s i f i c a t i o n s  l i s t e d  on th e  o b s e rv a t io n  form . F or 

exam ple , u n d er p e rso n a l p r o te c t iv e  eq u ip m en t, th e  o b s e rv e r  co u ld  mark 

i f  an e^> lo y ee  was w earin g  p ro p e r  eye and fa c e  p r o te c t io n  o r  hand and 

arm p r o te c t io n  f o r  th e  p a r t i c u l a r  ta s k  h e /s h e  was p e rfo rm in g  a t  t h a t  

t im e .
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The o b s e rv a t io n a l  c h e c k l i s t  was d ev elo p ed  in  an a b b re v ia te d  

form  i n  o rd e r  t o  a llo w  an o b s e rv e r  to  c a r ry  th e  form e a s i ly  and make 

u n o b tru s iv e  o b s e rv a t io n s .  One o f  th e  long  term  o b je c t iv e s  o f  th e  

company was t o  have th e  f i r s t - l i n e  s u p e rv is o rs  t r a in e d  to  make 

o b s e rv a t io n s ;  th u s ,  a  form w hich co u ld  be c a r r i e d  on t h e i r  p e rso n  a t  

a l l  tim e s  was r e q u e s te d . F u r th e r ,  many o f  th e  b e h a v io ra l  item s  cou ld  

be grouped  o r  coded f o r  easy  s c o r in g ,  and h a b i tu a l  v i o l a t i o n s  co u ld  

s t i l l  be i d e n t i f i e d .  By ta k in g  n o te  o f  th e  a c t i v i t y  th e  em ployee was 

engaged i n ,  one co u ld  d e te rm in e  w hich b e h a v io rs  th e y  were p e rfo rm in g  

s a f e ly  o r  u n s a fe ly .

A p r e t e s t  o f  th e  o b s e rv a t io n  form  re v e a le d  s e v e ra l  a m b ig u it ie s  

in  th e  s c o r in g  form and  th e  s a f e ty  manual i te m s . For exam ple, th e  

d i f f e r e n t  o b s e rv e rs  w ere u n ab le  t o  remember a l l  o f  th e  s a f e ty  r u le s  o r  

a g re e  on w hich r u le s  a p p lie d  i n  w hich s i t u a t i o n s .  T h e re fo re ,  a second 

l i s t  o f  37 b e h a v io r a l ly  s p e c i f i c  s a f e ty  item s (A ppendix E) was 

dev elo p ed  f o r  o b s e rv a t io n a l  and t r a in i n g  p u rp o se s . T h is l i s t  was n o t 

o n ly  more p r e c i s e  in  th e  o p e r a t io n a l  d e f i n i t i o n s  o f  s a f e  and u n sa fe  

a c t s  th a n  th e  s a f e ty  m anual, b u t  i t  a l s o  fo cu sed  on th e  b e h a v io rs  

ju d g ed  by th e  f i r s t  l i n e  s u p e rv is o rs  to  be th e  m ost p ro b le m a tic  and 

p o t e n t i a l l y  h a za rd o u s . The l i s t  o f  a c tu a l  o b s e rv a t io n a l  i te m s ,  how 

th e y  w ere s c o re d , and t h e i r  s a f e ty  manual r e fe r e n c e  ite m  a p p e a rs  in  

A ppendix E. F u r th e r ,  t h e  v a r io u s  d ep a rtm en ts  f o r  w hich th e  s a f e ty  

item s  w ere a p p l ic a b le  a re  a l s o  d e s ig n a te d  in  A ppendix E.

O b se rv a tio n  P ro c e d u re : The o b s e rv a t io n  p ro c e d u re  in v o lv e d

o b se rv in g  each  em ployee in  th e  e le v e n  d ep a rtm en ts  f o r  15 to  20 seco n d s. 

A f te r  o b se rv in g  an em ployee, th e  o b s e rv e r  th e n  re c o rd e d  th e  i n d i v i d u a l 's



d e p a rtm e n t, th e  d a te ,  th e  tim e  o f  day (am o r  pm ), and h i s / h e r  c u r re n t  

a c t i v i t y  o r  ta s k  on th e  s a f e ty  check form  (Appendix D ). N ex t, th e  

b e h a v io ra l  s a f e ty  item s (A ppendix E) t h a t  were a p p l ic a b le  f o r  th e  

e m p lo y ee 's  a c t i v i t y  w ere marked a s  b e in g  p erfo rm ed  s a f e ly  ( /  ) o r  

u n s a fe ly  ( X ) .  The o b s e rv a t io n s  were made in  f u l l  view  o f  th e  

em ployees, b u t  a tte m p ts  were made to  re c o rd  th e  s c o re s  u n o b tru s iv e ly .  

The o b s e rv a t io n  s e s s io n  g e n e r a l ly  l a s t e d  abou t 2** h o u rs .

O b se rv a tio n s  w ere made 2 to  4 tim es  (X AS 3) p e r  week depending  

on th e  le n g th  o f  th e  work week. The o b s e rv a t io n s  were made a t  v a r io u s  

tim e s  o f  th e  day and v a ry in g  days o f  th e  week. They w ere n e v e r  made 

tw ic e  on one day . A t o t a l  o f  162 o b s e rv a t io n s  w ere made d u r in g  th e  

56 week s tu d y .

The o b s e rv a t io n s  were made by 2 o b s e rv e rs :  th e  i n v e s t i g a to r

(p rim a ry  o b s e rv e r )  and th e  s a f e ty  s u p e rv is o r  (seco n d a ry  o b s e r v e r ) . A 

t e r t i a r y  o b s e rv e r  (a  g ra d u a te  s tu d e n t  i n  management) made o b s e rv a t io n s  

th ro u g h  s ix te e n  weeks o f  th e  f i r s t  two p h a se s  o f  th e  s tu d y . O v e ra l l ,  

th e  p rim ary  o b s e rv e r  made 77.16% o f  th e  o b s e rv a t io n s ,  th e  seco n d ary  

o b s e rv e r— 11.73%; and th e  t e r t i a r y  o b s e rv e r— 11.11%.

P r io r  to  a c tu a l  d a ta  c o l l e c t i o n ,  th e  seco n d ary  o b s e rv e r  (and 

l a t e r  th e  t e r t i a r y  o b se rv e r)  was t r a in e d  to  make th e  b e h a v io ra l  s a f e ty  

in s p e c t io n s .  T ra in in g  c o n s is te d  o f  rev iew in g  th e  a b b re v ia te d  

o b s e rv a t io n a l  code and s c o r in g  form  (A ppendices E and D r e s p e c t i v e l y ) ; 

v iew in g  35 nm s l i d e s  which d e p ic te d  th e  s a f e  and u n sa fe  a c t s  t o  be  

o b se rv ed  (A ppendix G ); and making p r a c t i c e  o b s e rv a t io n s  w h ile  

accom panied by th e  p rim a ry  o b s e rv e r .  By h av in g  th e  p rim ary  and 

seco n d a ry  o b s e rv e rs  make c o n c u rre n t y e t  in d ep en d en t o b s e rv a t io n s ,



i n t e r r a t e r  r e l i a b i l i t y  co u ld  be a s s e s s e d  a s  a check f o r  o b s e rv e r  b ia s  

o r  in s tru m e n ta t io n  e f f e c t s .  To check r e l i a b i l i t y ,  a p e rc e n ta g e  

agreem ent method was u sed  in  w hich th e  number o f  ag reem ents was d iv id e d  

by th e  t o t a l  number o f  o b s e rv a tio n s  and m u l t ip l ie d  by 100. An 

agreem ent was t a l l i e d  when b o th  r a t e r s  s c o re d  an em p lo y ee 's  b e h a v io r  in  

an i d e n t i c a l  m anner. D ata c o l l e c t i o n  began a f t e r  th e  two o b se rv e rs  

re a ch ed  90% agreem ent on th e  p r a c t i c e  o b s e rv a t io n s .  T h is  t r a in i n g  

p ro c e d u re  and r e l i a b i l i t y  c r i t e r i o n  was a l s o  used  f o r  t r a in i n g  th e  

t h i r d  o b s e rv e r  who made o b s e rv a t io n s  from th e  7 th  week th ro u g h  th e  2 1 s t 

week o f  th e  s tu d y .

In a d d i t io n  to  a s s e s s in g  i n t e r r a t e r  r e l i a b i l i t y  p r i o r  t o  d a ta  

c o l l e c t i o n ,  i t  was a l s o  computed th ro u g h o u t th e  s tu d y . R e l i a b i l i t y  

checks were made a t  th e  av e rag e  r a t e  o f  ap p ro x im a te ly  one e v e ry  5 

weeks (o r  15 o b s e r v a t io n s ) ,  w ith  a  t o t a l  o f  11 checks f o r  th e  s tu d y .

The agreem ent checks alw ays in v o lv e d  th e  p rim ary  o b s e rv e r  and one o f  

th e  o th e r  o b s e rv e r s .  I n t e r r a t e r  agreem ent betw een th e  seco n d  and t h i r d  

o b s e rv e rs  was n e v e r  a s s e s s e d  due to  s c h e d u lin g  d i f f i c u l t i e s  o f  th e  

p a r t i e s  in v o lv e d .

Computing th e  S a fe ty  S c o re : As n o te d  e a r l i e r ,  th e  m ain

dependent v a r ia b le  b e in g  m easured was th e  p e rc e n ta g e  o f  e n p lo y ees  i n  

each  d ep artm en t p e rfo rm in g  t h e i r  jo b  in  a coup l e t e l y  s a f e  m anner. In  

t h i s  r e s p e c t ,  s a f e  p erfo rm an ce  o f  a  jo b  was c o n s id e re d  t o  be a l l  o r  

none. I t  was p o s s ib le  f o r  s e v e ra l  o f  th e  b e h a v io ra l  s a f e ty  item s to  

a p p ly  to  an  en p lo y ee  p e rfo rm in g  any g iv e n  ta s k  a t  any tim e . W hile an 

e sp lo y e e  may have been  w orking in  acco rd an ce  w ith  m ost o f  th e  

a p p l ic a b le  r u l e s ,  i f  h e /sh e  was v i o l a t i n g  j u s t  one o f  th e  s a f e ty  i te m s ,
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th e n  th e r e  e x i s te d  a p o s s i b i l i t y  o f  an in ju r y .  T h e re fo re , t h a t  

e n p lo y ee  was c o n s id e re d  to  be w orking u n s a fe ly .

A f te r  each  o b s e rv a tio n  s e s s io n ,  th e  s a f e ty  p erfo rm an ce  f o r  

each  d ep artm en t was computed by d iv id in g  th e  number o f  em ployees 

w orking c o m p le te ly  s a f e  by th e  t o t a l  number o f  d e p a r tm e n ta l em ployees 

o b se rv e d  and m u lt ip ly in g  by 100. Weekly d e p a r tm e n ta l s a f e ty  perfo rm ance  

was d e te rm in ed  by a v e ra g in g  th e  r e s u l t s  o f  th e  o b s e rv a t io n s  made 

t h a t  week. As in  o th e r  b e h a v io ra l  s a f e ty  s tu d ie s  ( e . g . ,  Komaki e t  a l . ,  

1978; Komaki e t  a l . ,  1980), t h i s  m easure o f  s a f e ty  a c c e n tu a te d  

p o s i t i v e  b e h a v io r ,  i . e . ,  s a f e  b e h a v io r . I t  was assum ed t h a t  s a f e  and 

u n sa fe  b e h a v io rs  were in  c o m p e ti t io n , th e r e f o r e  an in c r e a s e  in  one 

sh o u ld  have been  a s s o c ia te d  w ith  a d e c re a s e  in  th e  o th e r .

A second  dependen t v a r i a b le  o f  th e  s tu d y  was th e  freq u en cy  o f  

o n - th e - jo b  i n j u r i e s ,  a s  re c o rd e d  by th e  p e rso n n e l d i r e c t o r  o f  th e  

p l a n t  i n  acco rd an ce  w ith  OSHA re q u ire m e n ts  (P u b lic  Law 9 1 -5 9 6 ). A 

p re -  and p o s t - i n t e r v e n t io n  a n a ly s is  o f  th e  w hole com pany's a c c id e n t  

freq u en cy  was p la n n e d . T here  w ere p rob lem s a s s o c ia te d  w ith  th e  

r e p o r t in g  and re c o rd in g  o f  i n j u r i e s  o c c u r r in g  a t  t h e  p l a n t ,  how ever.

For exam ple, in fo rm a l in te rv ie w s  w ith  key p e rso n n e l r e v e a le d  a la c k  o f  

c o n s is te n c y  o f  how i n j u r i e s  w ere r e p o r te d  a n d /o r  who th e y  w ere r e p o r te d  

t o .  W hile lo s t - t im e  i n j u r i e s  had  a more o b je c t iv e  c r i t e r i a  and th u s  

w ere re c o rd e d  more c o n s i s t e n t ly  th a n  n o n - lo s t  tim e  a c c id e n ts ,  th e y  

o c c u rre d  to o  in f r e q u e n t ly  t o  p e rm it c o r r e l a t i o n a l  a n a ly s is  a n d /o r  

o th e r  s t a t i s t i c a l  t e s t s  o f  s ig n i f i c a n c e  (Komaki e t  a l . ,  1978).

S in ce  th e  a c c id e n t  d a ta  had  d e f i c i e n c i e s ,  a  c a v e a t m ust be 

i s s u e d  c o n ce rn in g  any c o n c lu s io n s  drawn from  i t .  Any change in  th e
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a c c id e n t  r a t e  i s  o f  p r a c t i c a l  s ig n i f i c a n c e ,  b u t such  changes m ust be 

c o n s id e re d  t e n t a t i v e l y  s in c e  th e y  may be a  p ro d u c t o f  m easurem ent 

v a r i a t i o n  and n o t an  in te r v e n t io n  p ro c e d u re .

D esign  and P ro ced u re

A m u l t ip le - b a s e l in e  d e s ig n  was employed w ith  a  t o t a l  o f  4 

p h a se s : b a s e l in e .  T ra in in g  O nly , T ra in in g  and Goal S e t t i n g ,  and 

T r a in in g ,  Goal S e t t i n g ,  and Knowledge o f  R e s u l ts .  B a s e lin e  d a ta  were 

c o l l e c te d  i n  a l l  e le v e n  d e p a r tm e n ts , and th e  in te r v e n t io n  p h a se s  w ere 

in tro d u c e d  in  a s ta g g e re d  sequence a c ro ss  g roups o f  d e p a rtm e n ts  ( s e e  

A ppendix F ) . The d ep a rtm en ts  w ere d iv id e d  in to  th r e e  g roups b ased  on 

t h e i r  p ro x im ity  to  one a n o th e r  ( s e e  Appendix B ), and p e rc e iv e d  amount 

o f  in te rd e p a r tm e n t  i n t e r a c t io n .  The groups w ere: Group 1 - -F in a l

A ssem bly, H y d ra u lic s ,  M echanics, and P a in t in g /S a n d b la s t in g ;  Group 2~- 

Heavy Equipm ent, Raw M a te r ia l  P re p , Sub-A ssem bly, and W elding; and 

Group 3 - - C r a t in g ,  M achine Shop, and P a r t s .  Combining th e  d ep a rtm en ts  

was a l s o  done in  o r d e r  to  conduct s a f e ty  m eetin g s e f f i c i e n t l y  and to  

in tro d u c e  each  s ta g e  o f  th e  program  w ith o u t s e v e re ly  d i s r u p t in g  

p ro d u c tio n . D a ta , how ever, was c o l l e c te d  on a  d e p a r tm e n ta l b a s i s .

T ra in in g  O n ly : At th e  b e g in n in g  o f  th e  1 4 th  week o f  th e  s tu d y ,

w orkers in  Group 1 a t te n d e d  a  s a f e ty  t r a i n i n g  s e s s io n  t h a t  l a s t e d  from 

45 to  60 m in u te s  d u r in g  t h e i r  r e g u la r  w orkday. Due to  p ro d u c tio n  

dem ands, h a l f  o f  th e  Group 1 em ployees a t te n d e d  th e  m eetin g  in  th e  

m orning w h ile  a  second  s e s s io n  was h e ld  in  th e  a f te rn o o n  f o r  th e  

rem ain in g  h a l f .  P r io r  to  a t te n d in g  th e  m e e tin g , th e  w orkers  i n  th e  

g roup  w ere each  g iv e n  a  s a f e ty  manual (A ppendix C) and ask ed  to  re a d  i t  

b e fo re  coming t o  t h e  t r a in i n g  s e s s io n .
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The t r a in i n g  s e s s io n  began w ith  th e  com pany's e x e c u tiv e  v ic e -  

p r e s id e n t  and g e n e ra l manager a d d re s s in g  th e  w o rk ers . He e x p la in e d  t o  

them t h a t  th e  m a jo r i ty  o f  a c c id e n ts  w ere caused  by someone p e rfo rm in g  

an u n sa fe  a c t .  He f u r t h e r  added th a t  th e  r e s p o n s i b i l i t y  f o r  i n d u s t r i a l  

s a f e ty  was found a t  a l l  l e v e ls  o f  th e  o r g a n iz a t io n .  T h e re fo re ,  he 

a sk ed  t h e i r  ( th e  w o rk e rs ')  c o o p e ra tio n  in  fo llo w in g  th e  r e g u la t io n s  

s t a t e d  in  th e  s a f e ty  m anual, i n  o rd e r  to  red u ce  th e  chance o f  in ju r y  by 

w orking in  a s a f e  m anner. The m eeting  was th e n  tu rn e d  o v er t o  th e  

s a f e ty  s u p e rv is o r .

The s a f e ty  s u p e rv is o r  (w ith  th e  a u th o r 's  a s s i s ta n c e )  th e n  

rev iew ed  th e  s a f e ty  manual w ith  th e  e n p lo y e e s . D uring t h i s  rev iew , 

he i n s t r u c t e d  th e  em ployees to  make c e r t a i n  a d d i t io n s  a n d /o r  c o r r e c t io n s  

t o  some o f  th e  s a f e ty  item s in  t h e i r  m anual. These r e v is e d  r u le s  

p ro v id e d  th e  em ployees w ith  th e  s p e c i f i c  b e h a v io ra l  item s u sed  f o r  

making o b s e rv a t io n s  (A ppendix E ) . N ex t, th e  em ployees w ere shown a 

s e r i e s  o f  35 mm s l i d e s  d e p ic t in g  th e  u n sa fe  and s a f e  b e h a v io rs  

s p e c i f i e d  by th e  o b s e rv a t io n a l  code. The s l i d e s  w ere ta k e n  a f t e r  work 

h o u rs  and in v o lv e d  em ployees o f  th e  e le c t r ic a l -m a in te n a n c e  d ep a rtm en t. 

The w orkers  a t te n d in g  th e  t r a in i n g  s e s s io n  were t o l d  t h a t  th e  a c t io n s  

e x e m p lif ie d  in  th e  s l i d e s  w ere c a r e f u l ly  posed  f o r  i l l u s t r a t i o n a l  

c l a r i t y .  F u r th e r ,  w h ile  th e  m a jo r i ty  o f  th e  s l i d e s  p e r ta in e d  to  

b e h a v io rs  f o r  th e  e n t i r e  shop in  g e n e r a l ,  a few s l i d e s  d e p ic te d  

b e h a v io rs  and s i t u a t i o n s  s p e c i f i c  t o  a  c e r t a i n  d ep artm en t o r  group o f  

d e p a r tm e n ts . A w r i t t e n  d e s c r ip t io n  o f  each  s l i d e ,  th e  o b s e rv a t io n a l  

code item s in v o lv e d , and th e  d ep a rtm en ts  a n d /o r  group w hich saw th e  

s l i d e  (b ecau se  o f  s p e c ia l  re le v a n c e )  i s  found in  Appendix G. Each
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view ed a t o t a l  o f  38 s l i d e s :  17 p a i r s  o f  s a f e  and u n sa fe

i l l u s t r a t i o n s ,  3 s l i d e s  d e p ic t in g  a c tu a l  h ousekeep ing  v i o l a t i o n s ,  and 

1 s l i d e  e x em p lify in g  " h o rs e p la y " .

The em ployees f i r s t  view ed a s l i d e  d e p ic t in g  an in d iv id u a l ( s )  

p e rfo rm in g  a t a s k  u n s a fe ly .  As a  g ro u p , th e  w orkers were ask ed  to  

v e r b a l ly  s t a t e  what th e y  o b se rv ed  to  be c o r r e c t  o r  i n c o r r e c t  ("W h at's  

s a f e  o r  u n sa fe  h e r e ? " ) .  I n v a r ia b ly ,  th e  em ployees co u ld  re c o g n iz e  th e  

u n sa fe  b e h a v io rs  e x e m p lif ie d  in  th e  s l i d e .  A f te r  th e  u n sa fe  b e h a v io rs  

were i d e n t i f i e d ,  a s l i d e  i l l u s t r a t i n g  an  in d iv id u a l  doing th e  same jo b  

s a f e ly  was shown and th e  c o rre sp o n d in g  s a f e ty  r u le s  were r e s t a t e d .  For 

th e  fo u r  u n sa fe  b e h a v io r  s l i d e s ,  th e  a p p l ic a b le  r u le s  were s in p ly  

r e s t a t e d .

D uring t h i s  m ee tin g , th e  em ployees were a l s o  shown th e  

o b s e rv a t io n a l  form and to ld  how t h e i r  d e p a r tm e n t 's  s a f e ty  p erfo rm an ce  

was b e in g  o b serv ed  and m easured . The m eeting  ended w ith  a  q u e s tio n  

and answ er p e r io d .

A f te r  f iv e  w eeks, th e  group h e ld  a n o th e r  s a f e ty  m eetin g  a g a in  

d u rin g  r e g u la r  w orking  h o u rs . D uring t h i s  m ee tin g , em ployee s a f e ty  

knowledge was a s s e s s e d  by a sk in g  each  w orker in  a tte n d a n c e  t o  view 

10 s l i d e s  (5 s a f e  - 5 u n sa fe )  and w r i te  down what th e y  o b se rv ed  th e  

in d iv id u a l  t o  be d o in g  s a f e ly  a n d /o r  u n s a fe ly .  The em p lo y ee 's  s c o re  

on t h i s  s a f e ty  q u iz  was th e  p e rc e n ta g e  o f  b e h a v io ra l  ite m s  re c o rd e d  

compared w ith  th e  t o t a l  number o f  item s shown in  th e  s l i d e s .  A 

d i f f e r e n t  s e t  o f  t e n  s l i d e s  was used  f o r  each  g ro u p . The s l i d e s  used  

in  each  q u iz  and t h e i r  r e s p e c t iv e  g roups a re  d e s ig n a te d  i n  A ppendix G.

The T ra in in g  Only p h ase  l a s t e d  10 weeks and ended w ith  th e
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in t r o d u c t io n  o f  th e  Goal S e t t in g  and T ra in in g  p h a se . The second  groiq> 

re c e iv e d  th e  t r a i n i n g  sequence a f t e r  16 weeks o f  b a s e l in e  and th e  t h i r d  

group a f t e r  th e  18th  week o f  b a s e l in e .  The T ra in in g  Only p h ase  

c o n tin u e d  th ro u g h  th e  2 6 th  and 2 6 th  weeks o f  th e  s tu d y  f o r  th e s e  two 

g ro u p s r e s p e c t iv e ly .  S in ce  th e  e f f e c t s  o f  t r a in i n g  w ere c o n s id e re d  to  

be i r r e v e r s i b l e ,  i t  rem ained  a f a c t o r  in  each  o f  th e  su b seq u en t p h a se s .

Goal S e t t in g  and T r a in in g ; At th e  b e g in n in g  o f  th e  2 4 th ,

2 7 th , and 2 9 th  weeks o f  th e  s tu d y ,  a s a f e ty  perfo rm ance  g o a l was 

a s s ig n e d  to  Groups 1 th ro u g h  3 r e s p e c t iv e ly .  The s a f e ty  g o a l was 

b ased  on th r e e  c o n s id e r a t io n s .  F i r s t ,  in  acco rd an ce  w ith  p re v io u s  

g o a l s e t t i n g  r e s e a rc h  ( e . g . ,  Latham 6 Y ukl, 1975a; Locke, 1968;

M itc h e l l ,  1979; S te e r s  6 P o r te r ,  1974), th e  g o a l had to  be s p e c i f i c .  

S econd , th e  g o a l had to  be p e rc e iv e d  as d i f f i c u l t  b u t a t t a i n a b l e .  The 

t h i r d  g o a l c r i t e r i o n  f o r  t h i s  p a r t i c u l a r  s tu d y  was t h a t  th e  s a f e ty  

g o a l had  to  be th e  same f o r  each  d ep a rtm en t. D if f e r in g  d epartm en t 

s a f e ty  g o a ls  may have su g g e s te d  a d i f f e r e n c e  i n  p re v io u s  p e rfo rm an ce , 

i . e . ,  th e  em ployees may have r e c e iv e d  im p l i c i t  KR from  d i f f e r e n t  g o a ls

b e in g  a s s ig n e d . I t  was rec o g n iz e d  t h a t  a s s ig n in g  a  c o n s ta n t  g o a l f o r

th e  e n t i r e  p la n t  may have v a r ie d  th e  d i f f i c u l t y  o f  th e  go a l f o r  

d ep a rtm en ts  p e rfo rm in g  a t  d i f f e r e n t  l e v e l s  o f  s a f e t y .  P r io r  t o  

a s s ig n in g  th e  g o a l ,  how ever, th e  s u p e rv is o r s  from  each  o f  th e

d ep a rtm en ts  ag reed  t h a t  th e  g o a l was s p e c i f i c  and d i f f i c u l t  b u t

a t t a i n a b l e  by t h e i r  em ployees. T h e re fo re ,  p o s s ib le  d i f f e r e n c e s  in  

p e rc e iv e d  g o a l d i f f i c u l t y  a c ro ss  d ep a rtm en ts  was c o n s id e re d  to  be 

l e s s  d is tu r b in g  th a n  p o s s ib ly  a llo w in g  i a p l i c t  KR to  confound th e  

r e s u l t s  o f  t h i s  p h ase  o f  th e  s tu d y .
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The g o a l s e t t i n g  p h ase  was in tro d u c e d  ( a t  s ta g g e re d  i n t e r v a l s  

a c ro s s  g roups) by p o s t in g  a  12" X 12" s ig n  w hich r e a d  "SAFETY GOAL-- 

90%" (A ppendix H ). The le v e l  a t  which th e  g o a l was s e t  was e s tim a te d  

by com puting two s ta n d a rd  e r r o r s  above th e  mean p erfo rm an ce  f o r  a l l  th e  

d ep a rtm en ts  a f t e r  th e y  re c e iv e d  th e  t r a in i n g  s e s s io n .  As p re v io u s ly  

m en tio n ed , t h i s  g o a l le v e l  was approved by th e  s u p e rv is o rs  o f  th e  shop 

a r e a .

Two days a f t e r  th e  s ig n s  w ere p o s te d ,  th e  em ployees a t te n d e d  

a n o th e r  s a f e ty  m eeting  d u rin g  w orking h o u rs . D uring t h i s  t h i r t y  m inu te  

m ee tin g , th e  s a f e ty  s tg > erv iso r and th e  i n v e s t i g a t o r  rev iew ed  th e  s a f e ty  

ite m s  covered  by th e  o b s e rv a t io n a l  code w ith  th e  w o rk ers . N ex t, i t  was 

a g a in  e x p la in e d  e x a c t ly  how th e  o b s e rv a t io n s  were b e in g  made and how 

s a f e ty  p erfo rm an ce  was b e in g  m easured on a d e p a rtm e n ta l b a s i s .  The 

em ployees w ere th e n  t o l d  t h a t  th e  s a f e ty  go a l was r e l a t e d  t o  t h e i r  

d e p a r tm e n t*s w eekly s a f e ty  p e rfo rm an ce . Weekly p erfo rm an ce  was 

d e te rm in e d  by a v e ra g in g  th e  r e s u l t s  o f  th e  o b s e rv a t io n s  made t h a t  week. 

I t  was a l s o  m entioned  t h a t  100% w eekly s a f e ty  p erfo rm an ce  was 

u n r e a l i s t i c a l l y  h ig h  and th e r e f o r e  n o t e x p e c te d . I t  was n o te d  t h a t  i f  

90% o f  a l l  t h e  shop em ployees p erfo rm ed  t h e i r  jo b s  c o m p le te ly  s a f e ,  

th e n  n o t o n ly  would th e  g o a l be a t t a i n e d ,  b u t th e  freq u en cy  o f  i n j u r i e s  

would be d e c re a se d  as w e l l .

A f te r  em ployees ' q u e s t io n s  c o n ce rn in g  th e  m easure o f  s a f e ty  o r  

th e  s a f e ty  g o a l were answ ered , th e  w orkers w ere ask ed  to  r a i s e  t h e i r  

hand i f  th e y  th o u g h t t h e i r  d ep artm en t co u ld  re a c h  th e  g o a l .  They w ere 

a l s o  re q u e s te d  to  i n d i c a t e  i n  a s im i la r  manner i f  th e y  w ould t r y  to  

h e lp  t h e i r  d ep artm en t a ch ie v e  th e  s a f e ty  g oal by w orking  s a f e ty  in
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a cco rd an ce  w ith  th e  o b s e rv a t io n a l  code and s a f e ty  m anual. The o v e r a l l  

re sp o n s e  to  th e s e  q u e r ie s  was alw ays p o s i t i v e ,  i . e . ,  an a c ro s s -g ro u p  

av e ra g e  o f  95.79% o f  th e  e n p lo y ees  gave an a f f i r m a t iv e  re sp o n se  t o  each  

q u e s t io n .  The w orkers were th e n  th an k ed  f o r  t h e i r  c o o p e ra tio n  and 

d ism is se d .

A f te r  t h i s  i n i t i a l  g o a l s e t t i n g  m ee tin g , th e  d ep artm en t 

s u p e rv is o r s  w ere asked  t o  rem ind t h e i r  e n p lo y ees  each  week t o  t r y  to  

a c h ie v e  th e  s a f e ty  p erfo rm an ce  g o a l .  F iv e  weeks a f t e r  th e  g o a ls  w ere 

s e t ,  th e  s a f e t y  s u p e rv is o r  i s s u e d  a w r i t t e n  rem in d e r to  encourage th e  

d e p a rtm e n ts  t o  a c h ie v e  th e  g o a l (A ppendix I ) . T h is  rem in d e r was 

p o s te d  n e a r  th e  s a f e ty  goal s ig n  in  each  d e p a rtm e n t.

S in ce  g o a l conm itm ent and a c c e p ta n c e  was c o n s id e re d  to  be 

v i t a l  to  th e  su c c e ss  o f  g o a l s e t t i n g  i n  enhancing  p e rfo rm an ce  (Latham 6 

Yukl ,  1975a; Locke, 1968; S te e r s  8 P o r te r ,  1974), a m a n ip u la tio n  check 

o f  th e s e  c o n d it io n s  was p la n n e d . Though a  v e rb a l commitment to  th e  

g o a l was in d ic a te d  a t  t h e  i n i t i a l  g o a l s e t t i n g  m ee tin g , a  fo llo w -u p  

q u e s t io n n a i r e  was a d m in is te re d  im m ed ia te ly  b e fo re  th e  KR p h ase  was 

in tro d u c e d  i n  each  group  o f  d e p a r tm e n ts .

The q u e s t io n n a i r e  was an o p in io n  su rv ey  used  as a m easure o f  

jo b  s a t i s f a c t i o n  ( S c o t t ,  1967; S c o t t  8 Rowland, 1970; R e i tz ,  N ote 4 ) .

I t  c o n s is te d  o f  th r e e  p a r t s :  a  b ip o la r  a d je c t iv e s  s e c t io n ,  a  s e c t io n

w ith  L ik e r t - ty p e  s c a le  s ta te m e n ts ,  and an open-ended  comment s e c t io n .

The q u e s t io n n a i r e  was b e in g  used  as p a r t  o f  an MBO program  e v a lu a t io n .  

Of co n cern  in  t h i s  s tu d y  w ere re sp o n se s  to  th e  b ip o la r  a d je c t iv e s  

c o n c e rn in g  th e  a s s ig n e d  g o a l t h a t  w ere in c o rp o ra te d  in  th e  f i r s t  

s e c t io n  o f  th e  q u e s t io n n a i r e .  In  th e  second  s e c t io n ,  10 s ta te m e n ts
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c o n ce rn in g  g o a l commitment, p e rc e iv e d  g oal d i f f i c u l t y ,  p e rc e iv e d  

d e p a r tm e n ta l s a f e t y ,  and s u p e rv is o ry  feed b ack  w ere a l s o  added (se e  

A ppendix J ) .

The o r ig i n a l  p la n  was f o r  th e  Goal S e t t in g  and T ra in in g  p h ase  

to  l a s t  12 w eeks. U n fo r tu n a te ly ,  p ro d u c tio n  demands d i c t a t e d  th e  

postponem ent o f  th e  s a f e ty  m ee tin g s  i n  w hich th e  n e x t in te r v e n t io n  

p h ase  was to  be in tro d u c e d . T h e re fo re ,  t h e  g o a l s e t t i n g  and t r a in i n g  

p h a se  l a s t e d  16 weeks f o r  each  group .

Feedback (KR), Goal S e t t i n g ,  and T r a in in g : Employees in

Group 1 began r e c e iv in g  fee d b ac k , i . e . ,  knowledge o f  r e s u l t s ,  co n ce rn in g  

t h e i r  d e p a r tm e n t 's  s a f e t y  p erfo rm an ce  d u r in g  th e  4 0 th  week o f  th e  s tu d y . 

T h ree  weeks l a t e r  (4 3 rd  w eek ), Group 2 em ployees began r e c e iv in g  KR.

The t h i r d  group o f  d ep a rtm en ts  r e c e iv e d  KR s t a r t i n g  th e  4 5 th  week o f  

th e  s tu d y . The g o a l s e t t i n g  s ig n  (A ppendix H) and g o a l rem in d e r 

(A ppendix I )  rem ained  p o s te d  d u r in g  t h i s  f o u r th  p h ase  o f  th e  s tu d y .

The p ro c e d u ra l  sequence  f o r  th e  feed b ack  p h ase  was a s  fo llo w s :

A s ix ty -m in u te  s a f e ty  m eeting  was sch ed u led  f o r  th e  group 

d u r in g  r e g u la r  work h o u rs . The f i r s t  h a l f  o f  t h i s  m ee tin g  was d evo ted  

to  th e  en p lo y ees  co m p le tin g  th e  jo b  s a t i s f a c t i o n  q u e s t io n n a i r e  

(A ppendix J ) . As p r e v io u s ly  m en tio n ed , in c lu d e d  i n  t h i s  q u e s t io n n a ir e  

w ere m a n ip u la tio n  checks f o r  g o a l a c c e p ta n c e /g o a l  commitment, p e rc e iv e d  

g o a l d i f f i c u l t y ,  g o a l c l a r i t y ,  c u r re n t  s u p e rv is o ry  fe e d b a c k , and 

p e rc e iv e d  c u r r e n t  d e p a r tm e n ta l s a f e ty  p e rfo rm an ce . A f te r  c o n p le t in g  

th e  q u e s t io n n a i r e s ,  th e  o b s e rv a t io n a l  code ite m s  w ere d is c u s s e d  a lo n g  

w ith  any new item s t h a t  th e  e n p lo y ees  su g g e s te d . The method f o r  

m easu ring  s a f e ty  f o r  each  d ep artm en t was a ls o  b r i e f l y  e x p la in e d  a g a in
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a t  t h i s  tim e . N ex t, th e  en p lo y ees  were asked  t o  w r i te  down t h a t  th e y  

th o u g h t t h e i r  d e p a r tm e n t 's  av e rag e  s a f e ty  p erfo rm ance w as. In  o th e r  

w ords, th e y  w ere asked  to  e s t im a te  t h e i r  d e p a r tm e n t 's  c u r r e n t  w eekly 

s a f e ty  perfo rm ance  b ased  on th e  av e rag e  p e rc e n ta g e  o f  em ployees w orking 

in  a  co m p le te ly  s a f e  manner a c c o rd in g  to  th e  s a f e ty  r u l e s .

The n e x t s te p  in v o lv e d  showing th e  em ployees in  each  d epartm en t 

t h e i r  r e s p e c t iv e  av e rag e  p erfo rm an ce  a s  re c o rd e d  by th e  o b s e rv e rs .

To do t h i s ,  a 12" X 15" s ig n  was made f o r  each  in d iv id u a l  d ep a rtm en t.

The s ig n  d e p ic te d  an in co m p le te  l i n e  g raph  w ith  th e  a b s c is s a  la b e le d  

"WEEK" and th e  o r d in a te  la b e le d  "AVERAGE SAFETY PERFORMANCE (%)"

(s e e  A ppendix K ). The 90% mark on th e  v e r t i c a l  a x is  was h ig h l ig h te d  

in  r e fe r e n c e  to  th e  g o a l l e v e l .  In  a d d i t io n ,  th e  g o a l l e v e l  was 

d e s ig n a te d  by a h o r iz o n ta l  re d  l i n e  drawn a t  90%. For each  d e p a rtm en t, 

th e  av e rag e  le v e l  o f  perfo rm an ce  o b se rv ed  and re c o rd e d  f o r  th e  Goal 

S e t t i n g  and T ra in in g  p h a se  was marked on th e  v e r t i c a l  a x is  o f  th e  g raph  

and th u s  p ro v id e d  th e  em ployees w ith  t h e i r  f i r s t  KR in  r e l a t i o n  to  th e  

g o a l o r  s ta n d a rd .  T hese f e a tu r e s  o f  th e  g raph  w ere e x p la in e d  to  th e  

e n p lo y e e s .

The w orkers w ere th e n  t o l d  t h a t  th e  two o b s e rv e rs  would 

c o n tin u e  to  make s a f e ty  o b s e rv a t io n s  a p p ro x im a te ly  3 tim es  a week a t  

v a r io u s  tim es  and on v a r io u s  d ay s . The g rap h s  w ere p o s te d  in  t h e i r  

r e s p e c t iv e  d e p a r tm e n ts , and a f t e r  each o b s e rv a t io n  s e s s io n ,  th e  

o b s e rv e r  re c o rd e d  th e  r e s u l t s  on th e  s ig n .  The o b s e rv e r  re c o rd e d  th e  

d a te  th e  o b s e rv a t io n  was made and  th e  p e rc e n ta g e  o f  em ployees o b se rv ed  

w orking  co m p le te ly  s a f e  in  each  d ep a rtm en t. T h is  in fo rm a tio n  was 

w r i t t e n  in  th e  sp aces  p ro v id e d  a f t e r  th e  s ta te m e n t found below  th e  

g rap h  (s e e  A ppendix K ). At th e  end o f  each  week, th e  i n v e s t i g a t o r
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w ro te  th e  b eg in n in g  and end ing  d a te s  o f  th e  work week a t  th e  i n t e r v a l s  

m arked on th e  a b s c is s a .  He th e n  re c o rd e d  th e  d e p a r tm e n t 's  av erag e  

p erfo rm an ce  f o r  t h a t  week on th e  g rap h . Thus, th e  d ep artm en ts  r e c e iv e d  

KR 2 to  4 tim e s  p e r  week depending  on th e  le n g th  o f  th e  work week.

A f te r  t h i s  p ro c e d u re  was e x p la in e d  to  th e  em ployees, and t h e i r  q u e s tio n s  

answ ered , th e y  were d ism is se d  to  r e tu r n  to  t h e i r  work. At t h e i r  n e x t 

r e g u la r ly  sch ed u led  s a f e ty  m ee tin g  (6 weeks l a t e r )  th e  s a f e ty  g o a l was 

reem p h asized , and any q u e s tio n s  th e  en p lo y ees  had co n cern in g  th e  KR 

b e in g  p ro v id e d  w ere answ ered . T h is  m eeting  d id  n o t focus on th e  g o a l 

o r  p erfo rm an ce  l e v e l s ;  b u t m ain ly  in v o lv e d  d is c u s s in g  new s a f e ty  

p ro c e d u re s  a n d /o r  s u g g e s tio n s  th e  em ployees m igh t have f o r  in p ro v in g  

s a f e ty .

D uring th e  feedback  in te r v e n t io n  p h a s e , n e i th e r  o f  th e  o b se rv e rs  

p ro v id e d  any e x p l i c i t  e v a lu a t iv e  feedback  co n cern in g  th e  d e p a r tm e n ts ' 

p ro g re s s  ( o r  r e g re s s )  in  r e l a t i o n  to  th e  g o a l. A ttem pts w ere made to  

p ro v id e  o n ly  in fo rm a tio n  re g a rd in g  th e  le v e l  o f  p erfo rm an ce  in  r e l a t i o n  

to  th e  s ta n d a rd . W hile such KR may have p roduced  im p l i c i t  e v a lu a t io n  

o f  p e rfo rm a n c e , t h i s  e v a lu a t io n  had  to  have been  i n t r i n s i c a l l y  d e r iv e d ,

i . e . ,  th e  em ployees th em se lv es  b e in g  th e  s o u rc e . The s u p e rv is o rs  o f  

th e  d e p a rtm e n ts  w ere asked  to  c o n tin u e  m en tio n in g  th e  s a f e ty  g o a l on 

a w eekly b a s i s .  They w ere n o t asked  t o  p ro v id e  any p r ia s e  o r  re p ro o f  

b ased  on t h e i r  d e p a r tm e n ts ' p e rfo rm an ce  d u r in g  t h i s  p h ase . Though such 

a c t io n  on th e  p a r t  o f  th e  s u p e rv is o r  c o u ld  n o t b e  s u f f i c i e n t l y  

c o n t r o l l e d ,  any o b se rv an ces  o f  s u p e rv is o ry  p e rso n n e l making e v a lu a t iv e  

comments were n o te d . S im i la r ly ,  th e  o b s e rv e rs  t r i e d  to  be aw are o f  and



re c o rd  in c id e n c e s  o f  in fo rm a l c o m p e titio n  which may have developed  

betw een d ep artm en ts  a c c o rd in g  to  Komaki e t  a l .  (1978 , 1980).

The Knowledge o f  R e s u l t s ,  Goal S e t t i n g ,  and T ra in in g  p h ase  

l a s t e d  a t  l e a s t  12 weeks f o r  each  group o f  d e p a rtm en ts .



RESULTS

In  o r d e r  t o  p r e s e n t  th e  f in d in g s  o f  th e  s tu d y  s u c c in c t ly ,  

t h i s  s e c t io n  r e p o r ts  th e  r e s u l t s  o f  th e  d a ta  a n a ly s is  f o r  th e  th r e e  

groups ( o f  d e p a rtm en ts)  which th e  in te r v e n t io n s  w ere s ta g g e re d  a c r o s s .  

The r e s u l t s  o f  d a ta  a n a ly s is  perfo rm ed  on a d e p a r tm e n ta l b a s i s  i s  

p re s e n te d  in  A ppendix L. The l a t t e r  e s s e n t i a l l y  s u b s t a n t i a t e s  th e  

r e s u l t s  p re s e n te d  h e re .

O b s e rv a tio n a l R e l i a b i l i t y  and V a l id i ty

In  an e f f o r t  to  e s tim a te  th e  r e l i a b i l i t y  o f  th e  o b s e rv a t io n a l  

p ro c e d u re , i n t e r r a t e r  r e l i a b i l i t y  em ploying th e  p e rc e n ta g e  agreem ent 

method was a s s e s s e d  e le v e n  tim e s  th ro u g h o u t th e  co u rse  o f  th e  s tu d y .

The mean agreem ent betw een th e  p rim ary  o b s e rv e r  and th e  seco n d ary  

o b s e rv e r  ( a s s e s s e d  7 t im e s)  was 87.68%. The av e rag e  agreem ent betw een 

th e  p rim ary  and t e r t i a r y  o b s e rv e rs  ( a s s e s s e d  4 tim e s)  was 89.71%. 

O v e ra l l ,  th e  av erag e  i n t e r r a t e r  r e l i a b i l i t y  was 88.41%.

To e s t im a te  th e  v a l i d i t y  o f  th e  b e h a v io ra l  m easure o f  s a f e ty ,  

r a n k -o rd e r  c o r r e l a t i o n s  betw een th e  d e p a r tm e n ts ' in ju r y  r a t e s  and t h e i r  

mean b e h a v io ra l  p erfo rm an ce  d u r in g  th e  s tu d y  w ere to  be com puted. 

However, th e  a c c id e n t  r a t e s  (co n p u ted  p e r  100 en p lo y ees  a s  d e s c r ib e d  

by th e  N a tio n a l S a fe ty  C o u n c il, 1980) f o r  th e  d ep a rtm en ts  w ere to o  low 

to  p e rm it m ean in g fu l c o r r e l a t i o n s .  S in c e  th e  b a s e l in e  p erfo rm an ce  i s  

assumed to  be an  e x t r a p o la t io n  o f  p re v io u s  p e rfo rm an ce , th e n  c o r r e l a t i n g  

b a s e l in e  l e v e l s  w ith  p re v io u s  a c c id e n t  r a t e s  may p ro v id e  an e s t im a te  

o f  th e  v a l i d i t y  o f  th e  o b s e rv a t io n a l  p ro c e d u re .

The Spearman c o r r e l a t i o n  c o e f f i c i e n t  f o r  th e  d e p a r tm e n ts '

50



o v e r a l l - i n j u r y  r a t e  and mean b a s e l in e  p erfo rm an ce  was - .8 5  Cp K .0 0 1 ) . 

The c o r r e l a t i o n  betw een d e p a r tm e n ta l l o s t - t im e  in ju r y  r a t e  and mean 

b a s e l in e  p erfo rm an ce  was rho  -  - .6 9  (p < .0 1 ) .  These f ig u r e s  in d ic a te  

t h a t  th e  h ig h e r  th e  b e h a v io ra l  p e rfo rm a n c e , th e  low er th e  a c c id e n t  

r a t e s .  W hile t h i s  p ro v id e s  a t  l e a s t  an i n d i r e c t  in d ic a t io n  o f  th e  

v a l i d i t y  o f  th e  m easu re , i t  m ust be r e i t e r a t e d  t h a t  th e  r e s u l t s  sh o u ld  

be i n t e r p r e t e d  c a u t io u s ly  s in c e  a c c id e n t  re c o rd s  te n d  t o  be u n r e l ia b le .

M an ip u la tio n  Checks

T r a in in g : The r e s u l t s  o f  th e  q u iz  a d m in is te re d  midway th ro u g h

th e  T ra in in g  Only p e r io d  in d ic a te d  t h a t  o v e r a l l , th e  en p lo y ees  (N -  87) 

co u ld  i d e n t i f y  81.77% o f  th e  s a f e  and u n sa fe  b e h a v io rs  e x h ib i te d  in  

th e  s l i d e s  ( s e e  A ppendix E ) .

G o a ls : As p re v io u s ly  n o te d , s e v e ra l  b ip o la r  a d je c t iv e s  and

co n tin g en cy  s ta te m e n ts  w ere in c o rp o ra te d  i n  a jo b  s a t i s f a c t i o n  

q u e s t io n n a i r e  com pleted  by th e  em ployees p r i o r  to  th e  in t ro d u c t io n  o f  

th e  KR p hase  ( s e e  Appendix J ) . S p e c i f i c a l l y ,  11 item s  w ere in c lu d e d  

to  a s s e s s  g o a l a c c e p ta n c e ; 3 item s  were f o r  p e rc e iv e d  goal d i f f i c u l t y ,  

and 1 item  f o r  g o a l c l a r i t y .  T hree  s e p a ra te  item s w ere in c lu d e d  to  

e s t im a te  th e  p e rc e iv e d  p r o b a b i l i t y  t h a t  th e  s ip e r v i s o r s  would g iv e  

t h e i r  em ployees p o s i t i v e  ( p r a i s e ) , n e g a tiv e  ( re p r im a n d ) , o r  c o r r e c t iv e  

feedback  to  t h e i r  en p lo y ee s  f o r  p e rfo rm in g  s a fe  o r  u n sa fe  b e h a v io r s .  

A ll  th e  item s  ( fo o tn o te d  in  Appendix J )  w ere sc o re d  on a 7 p o in t  s c a le  

w ith  seven  b e in g  th e  d e s ir e d  re sp o n se . E ig h ty - s ix  o f  th e  96 en p lo y ees  

who had been  th ro u g h  each  p hase  o f  th e  s tu d y  resp o n d ed . The mean 

re sp o n se  f o r  each  f a c t o r  m easured ap p ea rs  in  T ab le  1.
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I n s e r t  T ab le  1 about h e re

O v e r a l l ,  th e  en p lo y ees  c o n s id e re d  th e  g oal t o  be a c c e p ta b le  

0? * 5 .7 8 )  and c l e a r  (7  * 5 .8 2 ) .  They a l s o  p e rc e iv e d  th e  g o a l t o  be 

s l i g h t l y  d i f f i c u l t  (T  « 4 .5 4 ) .  The p r o b a b i l i t y  t h a t  th e  s u p e rv is o r s  

would p r a i s e  th e  em ployees f o r  w orking s a f e ly  was low (X ■ 3 .2 8 ) .  On 

th e  o th e r  hand , em ployees ex p ec te d  to  r e c e iv e  c o r r e c t iv e  feedback  

(X ■ 4 .7 6 ) a n d /o r  be rep rim an d ed  (7  * 4 .4 9 )  f o r  p e rfo rm in g  an u n sa fe  

a c t .  The em ployees a l s o  in d ic a te d  t h a t  th e y  and t h e i r  f e l lo w  w orkers 

g e n e r a l ly  worked in  a  s a f e  m anner (X * 5 .1 2 ) .

The en p lo y ees  in v o lv e d  i n  th e  s tu d y  w ere a l s o  asked  ( p r i o r  to  

r e c e iv in g  KR) t o  e s t im a te  t h e i r  d e p a r tm e n t 's  b e h a v io ra l  s a f e ty  

p e rfo rm a n c e . In  g e n e r a l ,  th e y  e s tim a te d  t h e i r  p erfo rm an ce  t o  be low er 

(X » 79.43%) th a n  th e  g o a l o f  90% w hich th e y  had b een  a s s ig n e d  and 

a p p a re n t ly  a c c e p te d .

At th e  end o f  th e  KR p h ase  o f  th e  s tu d y , th e  en p lo y ees  w ere 

asked  to  w r i te  what th e y  p e rc e iv e d  t h e i r  c u r r e n t  d ep a rtm en t g o a l to  b e . 

The mean g o a l o f  th e  77 em ployees re sp o n d in g  was 95.75%. A ll  th r e e  

g roups had mean g o a ls  o f  94% o r  h ig h e r .  Thus, th e r e  i s  some in d ic a t io n  

t h a t  th e y  w ere t r y in g  to  a c h ie v e  a le v e l  w hich was h ig h e r  th a n  a s s ig n e d  

o r  e x p e c te d  o f  them .

O b s e rv a tio n a l D ata A n a ly s is

ARIMA A n a ly s is : The f i r s t  s te p  in  th e  a n a ly s is  o f  th e

o b s e rv a t io n a l  d a ta  was to  e s t im a te  th e  model t h a t  a p p ea red  to  b e s t  f i t  

th e  t i m e - s e r i e s .  T h is  was a c c o n p lis h e d  w ith  th e  u se  o f  th e
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a u to r e g re s s iv e  in t e g r a te d  moving av erag e  (ARIMA) m odeling  te c h n iq u e  

d ev e lo p ed  by Box and J e n k in s  (1976) and recommended by McCain and 

M cCleary (1979) f o r  i n t e r r u p t e d , t im e - s e r ie s  a n a ly s i s .

V isu a l in s p e c t io n  o f  th e  w eekly av e rag e  p erfo rm an ce  (shown 

g r a p h ic a l ly  in  F ig u re  1) in d ic a te d  th a t  th e r e  ap p eared  to  be marked 

in te r v e n t io n  e f f e c t s .  T h e re fo re ,  i t  was d e c id e d  to  p e rfo rm  th e  ARIMA 

a n a ly s is  on th e  o b s e rv a t io n a l  d a ta  f o r  each  p e r io d  w ith in  each  group 

to  e s t im a te  th e  model w hich ap p eared  to  f i t  th e  e n t i r e  t im e - s e r ie s .

I n s e r t  F ig u re  1 abou t h e re

The r e s u l t i n g  a u to c o r r e la t io n s  and p a r t i a l  a u to c o r r e la t io n s  

e x h ib i te d  a s t a t i o n a r y  p ro c e s s  f o r  each p e r io d .  D if fe re n c in g  o f  th e  

d a ta  d id  n o t ap p ear to  be w a rra n te d  s in c e  th e r e  was no in d ic a t io n  o f  

a s t a t i s t i c a l l y  s i g n i f i c a n t  s e c u la r  t r e n d  f o r  any o f  th e  p e r io d s .  

F u r th e r ,  th e  a n a ly s is  d id  n o t r e v e a l  any s i g n i f i c a n t  a u to r e g r e s s iv e  o r  

moving av e rag e  com ponent. In  o th e r  w ords, th e  a u to c o r r e la t io n  f u n c t io n  

and th e  p a r t i a l  a u to c o r r e la t io n  f u n c t io n  w ere i n t e r p r e t e d  as  

i d e n t i f y in g  an ARIMA (0 ,  0 , 0) m odel. F u r th e r  ev id e n c e  s u p p o r t in g  th e  

a ssu m p tio n  t h a t  th e  d a ta  r e f l e c t e d  a s to c h a s t i c  component o r  "w h ite  

n o is e "  model was found w ith  th e  a u to c o r r e la t io n  check o f  r e s i d u a l s .  

S in c e  th e  Q - s t a t i s t i c  ( e s s e n t i a l l y  a c h i- s q u a re  g o o d n e s s - o f - f i t  t e s t  

f o r  th e  a u to c o r r e la t io n s )  was n o t s ig n i f i c a n t  f o r  any o f  th e  p e r io d s  o r  

g ro u p s , th e n  i t  co u ld  be concluded  t h a t  th e  e s t im a te d  a u to c o r r e l a t io n  

o f  th e  n o n -ad j u s te d  t im e - s e r ie s  d a ta  d e p ic te d  a  w h ite  n o is e  p ro c e s s  

(McCain 4 M cCleary, 1979).
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R epeated  M easures ANOVA: Given t h a t  th e  raw d a ta  w ith in  each 

p e r io d  f o r  each  group resem b led  random f lu c tu a t io n s  ( i . e . ,  a s ta t i o n a r y  

p r o c e s s ) , a  r e p e a te d  m easures a n a ly s is  o f  v a r ia n c e  w ith  b lo c k in g  on 

groups was c o n s id e re d  a p p r o p r ia te  f o r  t e s t i n g  th e  h y p o th e s is .  The 

r e s u l t  was a h ig h ly  s i g n i f i c a n t  m ain e f f e c t  f o r  th e  p e r io d  o r  phase  o f  

th e  s tu d y  (F -  1 0 3 .6 8 , d f  -  3 , p < .0 0 0 1 ) . A D uncan 's m u l t ip le  range 

t e s t  was th e n  perfo rm ed  on th e  p e r io d  m eans. As e x p e c te d , th e  means 

f o r  each  p e r io d  were s i g n i f i c a n t l y  d i f f e r e n t .  I n s p e c t io n  o f  th e  means 

f o r  each  p e r io d  (T ab le  2) re v e a le d  t h a t  th e y  were in  th e  h y p o th e s iz e d  

d i r e c t io n .  B r i e f ly ,  th e  mean p erfo rm an ce  a f t e r  KR was in tro d u c e d  

(X « 95.39%) was s u b s t a n t i a l l y  h ig h e r  th a n  a f t e r  a  g o a l was s e t  w ith o u t 

KR (X * 77.54% ). P erform ance d u r in g  th e  g o a l s e t t i n g  p h ase  was h ig h e r  

th a n  th e  T ra in in g  Only p h ase  ("X ■ 70. 85%) ; w hich in  tu r n  was b e t t e r  

th a n  b a s e l in e  p erfo rm an ce  (X ■ 62.20% ). In s p e c t io n  o f  th e  means f o r  

each  group (p re s e n te d  in  T ab le  2) and th e  w eekly summary d a ta  

(F ig u re  1) a l s o  r e f l e c t  th e  d i f f e r e n c e s  i n  b e h a v io ra l  s a f e ty  p e r io d  

p erfo rm an ce  f o r  each  in te r v e n t io n  p e r io d .

A cc id en t Data

The o v e r a l l  in ju r y  in c id e n c e  r a t e  and th e  lo s t - t im e  in ju r y  

in c id e n c e  r a t e  w ere computed f o r  th e  shop a re a  o f  th e  p l a n t .  The r a t e s  

r e f l e c t  th e  number o f  i n j u r i e s  p e r  100 em ployees (N a tio n a l S a fe ty  

C o u n c il, 1980). The av e rag e  t o t a l  in c id e n c e  r a t e  f o r  th e  th r e e  y e a rs  

p r i o r  t o  th e  s tu d y  (1978 -  1980) was 84 .7 7  i n j u r i e s .  The y e a r ly  r a t e  

f o r  1981 was 55 .14  i n j u r i e s .  The lo s t - t im e  r a t e s  d e c re a se d  from an 

av e rag e  o f  21 .40  i n j u r i e s  t o  9 .8 8  i n j u r i e s  f o r  1981.



DISCUSSION

T h e o re t ic a l  Im p lic a t io n s

The m ajor f in d in g  o f  t h i s  s tu d y  i s  t h a t  know ledge o f  r e s u l t s  

(KR) a p p e a rs  to  be a  b e n e f i c i a l  c o n d it io n  f o r  th e  ach ievem ent o f  

maximum perfo rm ance  when s p e c i f i c  and d i f f i c u l t  b u t a c c e p ta b le  g o a ls  

a r e  s e t .  W hile b e h a v io ra l  s a f e ty  p erfo rm an ce  d id  im prove s i g n i f i c a n t l y  

a f t e r  a g o a l was a s s ig n e d  and a p p a re n tly  a c c e p te d , in  g e n e r a l ,  th e  

g o a l was n o t a ch ie v e d  u n t i l  KR was p ro v id e d . In  f a c t ,  t e n  o f  th e  

e le v e n  d ep a rtm en ts  av e rag ed  above th e  g o a l d u r in g  th e  KR p h ase  w hereas 

o n ly  two o f  e le v e n  d ep a rtm en ts  ach ie v ed  th e  goal w ith o u t KR (se e  

Appendix L ). T hus, th e  e v id en c e  p r e s e n te d  in  t h i s  s tu d y  p ro v id e s  

e x te r n a l  v a l i d i t y  o f  th e  la b o r a to ry  f in d in g s  o f  o th e r  r e c e n t  

in v e s t ig a t io n s  ( e . g . ,  A r n e t t ,  1974; E re z , 1977; S tra n g  e t  a l . ,  1978). 

F u r th e r ,  th e  m u l t ip le - b a s e l in e  d e s ig n  and t im e - s e r ie s  a n a ly s is  o f  th e  

p r e s e n t  s tu d y  c o r re c te d  some o f  th e  p o t e n t i a l  m e th o d o lo g ic a l prob lem s 

a s s o c ia te d  w ith  o th e r  r e l a t e d  f i e l d  s tu d ie s  ( e . g . ,  B eck er, 1978; Kim 8 

Hamner, 1976) w h ile  s u b s t a n t i a t i n g  th e  f in d in g s  o f  th e s e  s tu d ie s .

One q u e s t io n  t h a t  can now be r a i s e d  i s  w hat i s  th e  fu n c t io n  o r  

r o le  o f  g o a l s e t t i n g ?  A p o s s ib le  answ er stemming from th e  r e s u l t s  o f  

th e  p r e s e n t  s tu d y  i s  t h a t  g o a ls  " m o tiv a te "  th e  in d iv id u a ls  t o  p e rfo rm . 

Though s a f e ty  p e rfo rm an ce  d id  in c r e a s e  s i g n i f i c a n t l y  a f t e r  t r a i n i n g ,  

f u r t h e r  im provem ent was a lm o st im m ed ia te ly  seen  a f t e r  a  g o a l was 

a s s ig n e d  and a c c e p te d . In  s u p p o rt o f  L o c k e 's  (1968 , 1980) th e o ry , 

th e  sh a rp  in c r e a s e  a t  th e  b e g in n in g  o f  th e  g o a l s e t t i n g  p h ase  (se e  

F ig u re  1; a l s o  A ppendix L, F ig u re  2a-k) s u g g e s ts  t h a t  th e  em ployees
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c o g n i t iv e ly  chose  t o  in c r e a s e  t h e i r  e f f o r t s  to  work in  acco rd an ce  w ith  

th e  b e h a v io ra l  s a f e ty  r u l e s .

The r e s u l t s  o f  th e  q u e s t io n n a ir e  com pleted  p r i o r  t o  th e  

in t r o d u c t io n  o f  e x p l i c i t  KR may in d ic a te  an a l t e r n a t i v e  h y p o th e s is  

c o n c e rn in g  th e  b e h a v io ra l  p erfo rm an ce  d u r in g  th e  g o a l s e t t i n g  p h a se .

The s e l f - r e p o r t  m easure re v e a le d  t h a t  th e  en p lo y ees  had p ro b a b ly  n o t 

r e c e iv e d  much p o s i t i v e  feed b ack  ( i . e . ,  p r a i s e )  from  t h e i r  s u p e rv is o r s  

c o n ce rn in g  t h e i r  s a f e ty  e f f o r t s .  However, th e y  d id  b e l ie v e  th e y  w ere 

l i k e l y  to  be rep rim anded  a n d /o r  c o r re c te d  i f  th e y  p e rfo rm ed  t h e i r  jo b  

u n s a fe ly .  W hether th e  s u p e rv is o r s  in c r e a s e d  t h e i r  e f f o r t s  t o  c o r r e c t  

a n d /o r  to  rep rim an d  an  u n sa fe  s u b o rd in a te  a f t e r  th e  g o a l was a s s ig n e d  

co u ld  n o t be d i r e c t l y  a s s e s s e d  i n  t h i s  s e t t i n g .  I t  i s  su sp e c te d  t h a t  

t h i s  was n o t th e  c a se  s in c e  th e  s u p e rv is o rs  had known what th e  r u le s  

w ere p r i o r  to  th e  b a s e l in e  p e r io d  and w ere e x p e c te d  t o  e n fo rc e  them 

a s  p a r t  o f  t h e i r  r e g u la r  d u t i e s .  F u r th e r ,  a s  Locke (1960) s u g g e s te d , 

one would e x p e c t more o f  a g ra d u a l im provem ent i f  th e s e  e x t r i n s i c  

c o n d it io n s  ( i . e . ,  rep rim an d  a n d /o r  c o r r e c t iv e  feed b ack ) w ere th e  

p rim ary  c a u s a l  f a c t o r s .  S in c e  th e  in c r e a s e  in  p erfo rm an ce  was sh a rp  

a f t e r  g o a ls  w ere a s s ig n e d  and a c c e p te d , th e n  th e  more p l a u s ib l e  

h y p o th e s is  i s  t h a t  th e  en p lo y ees  w ere "m o tiv a te d "  o r  w ere a t te m p tin g  

to  a c h ie v e  t h e i r  g o a l b ecau se  th e y  c o g n i t iv e ly  chose t o  do s o .

A second  q u e ry  po sed  by th e  r e s u l t s  o f  th e  c u r re n t  

i n v e s t i g a t io n  co n cern s  th e  r o l e  o f  KR in  r e l a t i o n  to  g o a l s e t t i n g .

One p o s s ib le  e x p la n a tio n  t h a t  h as  been  su g g e s te d  i s  t h a t  KR may le a d  to  

an in c r e a s e  i n  e f f o r t  (B eck e r, 1976; Latham 6 Y ukl, 1975a). E vidence 

f o r  t h i s  h y p o th e s is  i s  p ro v id e d  by th e  f a c t  t h a t  m ost o f  th e
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d ep a rtm en ts  d id  n o t a ch ie v e  th e  g o a l u n t i l  KR was in tro d u c e d . Even 

though  th e  m a jo r i ty  o f  em ployees r e p o r te d  p e rc e iv in g  t h e i r  d e p a r tm e n t 's  

p e rfo rm an ce  to  be l e s s  th a n  th e  g o a l p r i o r  to  r e c e iv in g  KR, a c tu a l  

g o a l ach ievem ent was in f r e q u e n t .  The KR may have se rv e d  t o  s u b s t a n t i a t e  

t h e i r  p e rc e p t io n s  and th u s  th e y  r e a l i z e d  more a t t e n t i o n  to  s a f e ty  was 

r e q u ire d  i f  th e y  w ere to  a c h ie v e  th e  g o a l.

A second  p o s s ib le  fu n c t io n  o f  KR i s  t h a t  i t  may be used  by 

in d iv id u a ls  to  s e t  new s ta n d a rd s  o r  g o a ls  (L a th a m  § Y ukl, 1975a;

Locke, 1968, 1980). E v idence f o r  t h i s  p o s tu la t e  was found when m ost 

o f  th e  em ployees p e rc e iv e d  t h e i r  d e p a r tm e n t 's  g o a l t o  be c lo s e r  to  

95% a f t e r  th e  KR p h a s e , a s  opposed to  th e  a s s ig n e d  90% s a f e ty  g o a l.

I t  i s  p o s s ib le  t h a t  once th e  em ployees knew th ey  c o u ld  a ch ie v e  th e  

g o a l ,  th e n  th e y  s e t  new g o a ls .  S in ce  g o a ls  were l im i te d  to  a maximum 

o f  100%, a t te m p ts  t o  a c h ie v e  new, h ig h e r  g o a ls  ( i . e . ,  w ith in  th e  

90 -  100% ran g e) se rv e d  to  m a in ta in  th e  h ig h  le v e l  o f  p erfo rm ance 

e x h ib i te d  by m ost o f  th e  d ep a rtm en ts  d u r in g  th e  KR p e r io d .

S t i l l  a t h i r d  p o s s ib le  fu n c tio n  o f  KR i s  t h a t  i t  p e rm its  

i n t r i n s i c  re in fo rc e m e n t when i t  i n d ic a te s  g o a l ach ievem ent (H a ll 8 

F o s te r ,  1977; H a l l  8 H a l l ,  1976), The c o n tin u a n c e  o f  g o a l le v e l  

p e rfo rm an ce  a f t e r  KR was p ro v id e d  may s u g g e s t t h a t  th e  em ployees w ere 

b e in g  r e in fo r c e d  f o r  t h e i r  accom plishm ent. S in ce  th e r e  was l i t t l e  

e v id e n c e  o f  e x t r i n s i c  in c e n t iv e s  ( i . e . ,  s u p e rv is o ry  p r a i s e  o r  s a f e ty  

a w a rd s ) , any o p e ra t in g  r e in f o r c e r s  would p ro b a b ly  h av e  to  be  

i n t r i n s i c a l l y  d e r iv e d . As Komaki e t  a l .  (1980) fo u n d , some in fo rm a l 

c o m p e titio n  seemed to  be p r e s e n t  among th e  v a r io u s  d e p a r tm e n ts .

F u r th e r ,  th e  em ployees ap p eared  to  be q u i t e  i n t e r e s t e d  when th e  d a i ly
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a n d /o r  w eekly KR was m arked. T h u s, th e r e  i s  a t  l e a s t  i n d i r e c t  ev id en ce  

s u g g e s tin g  t h a t  KR s ig n i f y in g  g o a l ach ievem ent was v a lu e d  and p ro b a b ly  

rew a rd in g .

In  sum, th e  r e s u l t s  o f  t h i s  i n v e s t i g a t i o n  in d ic a te  t h a t  KR 

p lu s  g o a l s e t t i n g  im proves p e rfo rm an ce  more th a n  th e  e f f e c t s  o f  g o a l 

s e t t i n g  a lo n e . As Locke (1968 , 1960) r e p o r te d ,  how ever, a s s ig n in g  an 

a c c e p ta b le ,  d i f f i c u l t ,  and s p e c i f i c  g o a l can  le a d  to  an in c r e a s e  in  

p e rfo rm an ce . T h is  s tu d y  r e v e a le d  t h a t  add ing  KR im proves perfo rm ance  

even more. The fu n c t io n  o f  KR i n  r e l a t i o n  t o  g o a l s e t t i n g  can o n ly  be 

s p e c u la te d  from th e  e v id en ce  o f  t h i s  in v e s t i g a t io n .  I t  can be 

h y p o th e s iz e d  t h a t  KR: 1) le a d s  to  an in c r e a s e  in  e f f o r t ,  2) en courages

new g o a ls  to  be a tte m p te d , a n d /o r  3) r e in f o r c e s  p e rfo rm an ce . I t  may 

a l s o  be t h a t  KR s e rv e s  a l l  t h r e e  fu n c tio n s  s im u lta n e o u s ly . W hatever 

th e  r e a s o n ,  KR ap p e a rs  to  be  a b e n e f i c i a l  supp lem ent f o r  th e  maximum 

e f f e c t s  o f  g o a l s e t t i n g  to  be r e a l i z e d .

P r a c t i c a l  Im p lic a t io n s

The r e s u l t s  o f  t h i s  s tu d y  a ls o  have p r a c t i c a l  im p l ic a t io n s  in  

th e  a re a  o f  o c c u p a tio n a l  s a f e t y .  B e h a v io ra l s a f e ty  r u le s  w ere obeyed 

more when em ployees r e c e iv e d  f re q u e n t  feed b ack  (KR) c o n ce rn in g  t h e i r  

p e rfo rm an ce  in  r e l a t i o n  t o  an  a c c e p te d  s ta n d a rd . Though th e  

im p lem en ta tio n  o f  a  t r a in i n g  s e s s io n  t o  te a c h  em ployees e x a c t ly  what 

was ex p e c ted  o f  them d id  r e s u l t  i n  a s i g n i f i c a n t  in c r e a s e  i n  perfo rm ance  

i t  was n o t  s u f f i c i e n t  f o r  optimum im provem ent. I n s te a d ,  a s s ig n in g  

em ployees s p e c i f i c ,  d i f f i c u l t  y e t  a c c e p ta b le  s a f e ty  g o a ls ,  and 

p ro v id in g  in fo rm a tio n  co n ce rn in g  t h e i r  p e rfo rm an ce  in  r e l a t i o n  to  th e  

g o a ls  r e s u l t e d  in  c o n s id e ra b ly  more inqprovement.
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T hese r e s u l t s  e s s e n t i a l l y  g e n e r a l iz e  th e  f in d in g s  o f  Komaki 

e t  a l .  (1980) t o  a  d i f f e r e n t  o r g a n iz a t io n .  Both i n v e s t ig a t io n s  p ro v id e  

a l t e r n a t i v e s  to  th e  u t i l i z a t i o n  o f  d i s c i p l i n a r y  s a n c t io n s  o r  e x t r i n s i c  

in c e n t iv e s  ( i . e . ,  s a f e ty  aw ards) to  en co u rag e  com pliance w ith  th e  

r u l e s .  The p r e s e n t  i n v e s t i g a t io n  d i f f e r e d  from Komaki e t  a l . * s  (1980) 

s in c e  i t  d id  n o t confound th e  e f f e c t s  o f  KR in  r e l a t i o n  to  a  g oal 

w ith  th e  e f f e c t s  o f  s u p e rv is o ry  p r a i s e .  The r e s u l t s  su g g e s t  t h a t  th e  

fo rm er may be s u f f i c i e n t  to  o b ta in  s u b s t a n t i a l  in c r e a s e s  in  b e h a v io ra l  

p e rfo rm an ce . The d u r a b i l i t y  o f  th e  e f f e c t s  o f  such  a  s a f e ty  campaign 

rem ains to  be seen . In  t h i s  s tu d y ,  o v e r a l l  perfo rm an ce  s ta y e d  above 

th e  ex p e c ted  g o a l le v e l  f o r  a minimum o f  12 weeks a f t e r  KR was 

in tro d u c e d .

A nother f in d in g  o f  p r a c t i c a l  im p o rtan ce  i s  t h a t  th e r e  i s  a t  

l e a s t  i n d i r e c t  e v id en c e  s u p p o r tin g  a  b e h a v io ra l  approach  to  s a f e ty .  

F i r s t ,  r a n k -o rd e r  c o r r e l a t i o n s  re v e a le d  s i g n i f i c a n t  in v e r s e  

r e l a t io n s h i p s  betw een d e p a r tm e n ta l b a s e l in e  perfo rm ance  and in ju r y  

r a t e s  (b o th  o v e r a l l  and lo s t - t im e  i n j u r i e s ) .  S econd , when a  program  

was im plem ented to  im prove b e h a v io ra l  s a f e ty  p e rfo rm a n c e , th e  y e a r ly  

a c c id e n t  r a t e s  p e r  100 em ployees d e c re a se d  in  com parison  w ith  th e  

co n p a n y 's  p re v io u s  y e a r ly  a v e ra g e . In  f a c t ,  th e  conpany e s tim a te d  

th a t  th e  r e d u c t io n  in  lo s t - t im e  i n j u r i e s  a lo n e  r e s u l t e d  in  m onetary  

s a v in g s  o f  a t  l e a s t  s ix  f ig u r e s .  Extended m o n ito rin g  o f  b e h a v io ra l  

p erfo rm an ce  and a c c id e n t  r a t e s  may p ro v id e  f u r t h e r  ev id e n c e  o f  th e  

b e n e f i t s  and l i m i t a t i o n s  o f  t h i s  ap p ro ach .

C o n c lu sio n s

The b e n e f i t s  stemming from  th e  p r o v is io n  o f  knowledge o f



r e s u l t s  in  r e l a t i o n  t o  a c c e p ta b le  a s s ig n e d  g o a ls  has b o th  t h e o r e t i c a l  

and p r a c t i c a l  s ig n i f i c a n c e .  Goal S e t t in g  p lu s  T r a in in g ,  and T ra in in g  

Only each  had p o s i t i v e  e f f e c t s  on b e h a v io ra l  s a f e ty  p e rfo rm a n c e ; b u t 

th e  a d d i t io n  o f  KR r e s u l t e d  in  even g r e a te r  in c r e a s e s  in  p e rfo rm an ce . 

F u tu re  r e s e a r c h  i s  r e q u ire d  to  d e te rm in e  th e  r o le ( s )  f u l f i l l e d  by 

KR w ith  re g a rd  to  g o a l s e t t i n g .  In  a d d i t io n ,  th e  g e n e r a l i z a b i l i t y  o f  

th e  f in d in g s  to  o th e r  o rg a n iz a t io n s  a n d /o r  o th e r  b e h a v io rs  rem ains 

an i s s u e  o f  co n cern .
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Table 1

Mean Group Response fo r  Each Q uestionnaire Factor

Group n

Factor1

Estim ated
Performance

(*)
Goal

Acceptance
Goal

C la r ity
Goal

D iff ic u lty
P o sitiv e
Feedback

Negative
Feedback

C orrective
Feedback

Current
Safety

One 35 5.72 5.94 4.77 3.00 5.46 4.57 4.97 77.23

Two 32 5.94 5.75 4.55 3.50 5.97 5.03 5.44 82.50

Three 19 5.76 5.84 4.08 3.15 4.73 4.47 4.94 77.47

A ll 86 5.78 5.82 4.54 3.28 5.49 4.76 5.12 79.43

aMean responses a re  based on a 7-poin t sc a le  w ith a score o f  seven being d esired .



Table 2
Mean Group S a fe ty  Perform ance fo r  Each P eriod

Group

P erio d

A llB ase lin e T ra in in g Goal S e tt in g Feedback (KR)

One 55.86 65.49 73.33 93. 35 73.79

Two 59.05 67.96 75.19 96.02 74.37

Three 69.49 79.38 84.01 97.58 81.25

A ll 62.20 70.85 77.54 95.39

N ote. S a fe ty  perform ance r e f e r s  to  th e  p e rcen tag e  o f  employees working in  a com pletely  s a fe  manner.
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APPENDIX A: 

D e s c r ip t io n  o f  D epartm ents



EMPLOYEE DATA 
X X X X FREQUENCY

GROUP AGE EDUC. HOURLY TENURE OF INJURIES
NO. DEPARTMENT N DESCRIPTION___________________(years) (years) PAY (years) 1979-1980

Assembles and te s t s  the  
f in a l  product. O perations 
include b u ffin g , g rind ing ,

1 F inal Assembly 25 oxygen/acetylene c u ttin g , 33.10 11.04 $7.02 3.73 92
arc  w elding, hand to o l use, 
f i t t i n g ,  c ra n e /h o is t use, 
lu b r ic a tio n , and d riv ing  
th e  t r a c to r s ,  combines, e tc .

I n s ta l l s  hydrau lic  systems 
on th e  product in  Final 
A sse rtly . Operations 
involve cu ttin g  hoses,

1 H ydraulics 7 a ttach in g  f i t t i n g s ,  p ipe 29.75 11.75 $7.56 4.25 14
th read ing , in s ta l l in g  f lu id ,  
and preparing  p a r ts  fo r 
in s ta l la t io n .  Also does 
soae co ^an y  veh ic le  
aain tenance.

Receives, p rep ares , and 
in s t a l l s  th e  engines in  th e  
tr a c to r s  in  F inal Assembly.
Also p repares and i n s t a l l s  

1 Mechanics 6 th e  t r a c to r s ' in s tru a e n t 27.71 11.43 $6.99 3.79 14
panel and l ig h t s .  Mainten­
ance and re p a ir  o f  co^>any 
veh ic les  and t r a c to r  engines 
are  a lso  done.



EMPLOYEE DATA 
X X  X X  FREQUENCY

GROUP AGE EDUC. HOURLY TENURE OF INJURIES
NO. DEPARTMENT N DESCRIPTION___________________ [years) (y ea rs)  PAY (y ears) 1978-1980

C leans, san d s, p rim es, and 
p a in ts  th e  f in a l  p roduct fo r  
sh ip p in g . Equipment used

1 P a in tin g / 5 in c lu d e s  pneum atic p a in t  43.00 8 .SO $4.04 4 .00  26
S an d b lastin g  guns, s te a n  c le a n e r , sho t

b la s t in g  equipm ent, san d e rs , 
and g r in d e rs .

Mainly c o n s tru c ts  p r e fa b r i-  
ca ted  p a r t s  fo r  assembly 
e lsew here . Major

2 Heavy Equipment 10 o p e ra tio n s  a re  a rc  w elding, 30,73 9 .SO $7.73 4 ,04  42
oxygen/acety lene c u t t in g ,  
f i t t i n g ,  g r in d in g , sh ip p in g , 
s c a l in g , crane u se , and 
punching.

R eceives, c u ts ,  bends, and 
shapes raw m etal fo r  
f a b r ic a t io n  in  o th e r  
departm ents. Equipment used 
in c lu d es  power punch

2 Raw M ate ria l 14 (p ira n h a ) , sh ea r p re ss  b rak e , 37.44 11.93 $7.23 S .51 28
Prep au tom atic  saw, e l e c t r i c  eye

to rc h , c u t t in g  to rc h e s , 
g r in d e rs , N-C punch and 
to rc h  (p a n e lm a ste r) , and 
c ran es .



EMPLOYEE DATA 
X X  X X  FREQUENCY

GROUP AGE EDUC. HOURLY TENURE OF INJURIES
NO. DEPARTMENT N DESCRIPTION___________________ Cyears) (y ears) PAY (y ears) 1978-1980

F i t s ,  ta c k s , and o therw ise  
p a r t i a l l y  assem bles p a r ts  
fo r  F in a l Assembly.

2 Sub-Assembly 8 Primary fu n c tio n s  in c lu d e  38.30 10.44 $7.20 5.06 25
a rc  w elding, oxygen/ 
a ce ty len e  c u tt in g , g r in d in g , 
f i t t i n g ,  and c ra n e /h o is t  
o p e ra tio n .

Does th e  major p o r tio n  o f  
th e  a rc  w elding on th e  
f i t t e d  p a r ts  from Sub-

2 Welding 5 Assembly. O ther equipment 28,50 10.25 $8.30 4 .88  10
use in c lu d es  pneum atic 
ch ipping  to o ls ,  s c a lin g  
to o ls ,  and g r in d e rs .

P repares th e  f in a l  product 
and a c c e sso r ie s  fo r  
shipm ent. Prim ary 
o p e ra tio n s  in c lu d e  use  o f

3 C ra tin g  6 power saws, pneum atic n a i l  32.43 11.33 $6.69 4 .16 15
guns, hammers, banding 
equipm ent, fo rk  l i f t s ,  and 
some ru s tp ro o fin g  and 
p a in tin g .



EMPLOYEE DATA 
X X  X X  FREQUENCY

GROUP AGE EDUC. HOURLY TENURE OF INJURIES
NO. DEPART1CNT_________ N DESCRIPTION___________________ (years) (years) PAY (years) 1978-1980

Machine p a r ts  fo r  use in  
f in a l  and sub-assembly o f  
the  p ro d u c ts . Equipment

3 Machine Shop 6 used includes la th e s , 27,63 10.67 $7,85 4.50 19
drill presses, Billing 
Machines, N-C lathes, 
grinders, crane/hoists, 
and life  Magnets.

M aintains p a r ts  inventory 
fo r  product assenbly and 
s a le s .  Major operations 
include l i f t i n g  and

3 P arts  13 stack ing  p a r ts ,  ru s t-  29.69 12.08 $6.60 4.00 23
proofing p a r ts  and tagging 
p a r ts  received . Equipnent 
used includes fork tru ck , 
hyd rau lic  p a l le t  l i f t ,  and 
hand c a r ts .
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Company S a fe ty  Manual
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<■14 M l M  m u  md la Wi aUiLMm M l l 
ot bt of dvALt inulMd ijft,

<-is
m m  or la i

u

(  U Mm Ooalaf a etKSlt taiaum fU la l m l  M e  m
that aadvlaa m ercU a t  off and m e  « t a «  ta 
InJaM Of m  rlaaiaa at m  d r o it .

i. 17 i m  lU a  4 a ll  M  ta iMalltlad ateMa m  m a
a e ttU |i  m  ■  I n a a  a a u u a t  |MMrtl i»i.

*11 M m  ftoUMae ■  «  n a i l . l|  n'Ml aaMO m y
or ap i l f m  tatea e n U a M a a a  t D p m t a a

4.10

* .a

■.a

toVi
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11-10

11*11

11.11

11.11

11 M

U-U

U.li

M a M  O M  M  el pal ■ M l  b* M  OM M U i f  
■ M d d i. I t a a  to a n  tto op<M,elie an  n  ] »

t o l l  r—rV M Ix l l f t i x  M a i  aa M e a t ,  Plan 
ctolre M  hodte n  ttoe lnda ara to u llr  I t tM h M  
aid halmeto. Ito  load Into and trolley a a t  to  d tin tly  
to n  tto  lead to  to  11 Rad-

One* to to m i  kad U  pnaarly I n t o  M e n  llftia f• 
Mata i lm *  see. mm ro t to a d  to UK roe* ttoa 
to* plate to place of steal at a t in .

Ito aid* or *dp a t plate c laja  
to tto adp oI a plate to otter 
t o  to cerrito o i tto mint a t a

nit to n to  to pldi

M l M ain I to  a t lead toftea 
lap . teadnte on tto blind aid 
( to i»  M  Up to* aatorlal am

. I* t in t  Ito

r. ktato mm to te 
■ar load. If naoan 
a n te  to team 1 

ttot yam f la p n a n o a t to i

i la la

U
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u . p

11.11 

11.1*

11. »

u . a

ii.ii

u.a

11.M

•M il or 1k m  a u u l  u t  ba viraf. b t iM  or :U a i  

in trr ,a  baton tn a to n n e .

I n k  «  ern e* or ho lm  ( a l l  not ba left a ia tfitod .

( m  t n w jw tk i  aa» ■  I »1 ■ load ( a l l  ba oamad at 

In e rt  foaaible Nai^fit.

■a a l e t  a a  l a v  or hn*y look «  b a in  u m ta r n t  

In y o r ana.

Nmh w tq  ^ a t l L  M ila  »  Ita alto, a hoi at M i l  be 

aad  tor aw a t  la n aa  of alaetitoal f a l l in .
H

i

iu ■ » ™ a w n u M

12.1 (•a  ladtor avdapad e tt t  aadetr toot mi la and m a tin

11.1 Natal i
a l i a o f a ta t io M  <r M atin  on cr aitft — f l u

a d n  ladfen, that toroid ba dad off aad i
ttlad off a t « m . I f  a a b lt  to m 

n tb an  bold tot la m  n o  o* Me L

11.* of badMta, cbaln or other n M l f t  dnrln* tor ■ 
la raddUtad. abate iaa a ladtor or aaaffbld.

U.S
« d n  both In fe . (IWHn to *  la aaoMbtted.

12.1 La Mm l  Mall ba aaadoalr tor elb-t*n I 
of n llb a  ladtoaa la i

U.t JMoU anrMMlatlni of patat or o ton like aatarUl* oa i

U.l
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15.15

15. U

15.15
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O b se rv a tio n  Form
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S A F E T Y  Q R C K S A F E T Y  Q B C K

D O T F A  ' TjWOMM
OfttE P - J 7 - P /  TIME 
a ltivTW ,

J d Z d

GBCRAL SAFETY
 Horeeplay

/  l*>aitlon of aalf
✓ toaition of others 

 Other (■pacify balow)

m B o m i Pwcrr a c iTVE B au racC T  y  E yee/T aae
✓ Hands/Anas 
/  Clothira

^  b̂ ow)
✓  S p i l l a
/  Dquipant a Itaols 
y  Tripping hazards 

 Othar (apacify below)

M V T E R IA L  I M O L IN G
 L i f t i n g  ( m a n u a l l y )
 Stacklng/Cfcating

y  Sacura mntarl si 
  Othar (apacify balow)

T O O L  *  B O U IF M D ir  U S E
y  M>ldlngAXit±ing/Ti t  ting

 ChipplngASrinding
 Cranea/llolsts
 L a d d e rs /S c a ffo ld s
 Paint/Oimnicals
 Hand tools

Othar (apacify balow)

(B O A L  SAFETY
 lloraaplay

Aaition of aalf
 Faaitlon of othara
 Othar (apacify balow)

PERSONAL PKHBCTIVE Baummr
x
y  Hands/Arms 
y  dothina 

 Othar (apacify balow)

IGU6EKDPHC
✓  S p i l l a
✓ Bquipsant t  Ibola 
y  Tripping hazards

 Othar (apacify balow)

MKTDUAL (nOUNB
 lifting (manually)
 Stacking/testing

y  Sacura matarial 
 Othar (apacify balow)

TOOL i  EQUIPMENT USE
Malding/CUtting/Pitting 

y  Oiipping/Orinding
 Qranaa/Hoists
 Inddars/Bcaffolds
 Palnt/Qmsl i al a
 Hand toola
 Othar (apacify balow)

oat m is CatEKIS

1. Example o f  com pleted  form 
f o r  em ployee w orking 
s a f e ly .

2 . Example o f  com pleted  form 
f o r  em ployee w orking 
u n s a fe ly .
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OBSERVATIONAL CODE
OBSERVATION

FORM
CODE

(A p p lic a b le  Groups) 

GENERAL SAFETY (GS)

BEHAVIORAL DESCRIPTION
SAFETY MANUAL 
REFERENCES

GS-1 P o s i t io n  o f  s e l f :  When u s in g  a w rench,
(A ll)  p in c h  b a r ,  hammer, o r  r a t c h e t  le v e r

h o i s t ,  p o s i t i o n  y o u r s e l f  so t h a t  i f  th e  
to o l  s l i p s ,  you w i l l  n o t f a l l  o r  o th e r ­
w ise  be in ju r e d .  N ever r e l y  on th e  to o l  
t o  su p p o rt y o u r w e ig h t o r  f o r c e .

GS-2 P o s i t io n  o f  s e l f :  When h a n d lin g  equipm ent
(A ll)  o f  m a te r ia l  w ith  a  h o i s t  o r  c r a n e ,  n e v e r

p u l l  i t  tow ard  y o u r s e l f ,  push  away from  
y o u r p e rso n . S tan d  c l e a r  in  c a se  th e  
lo ad  s l i p s  o r  s p i l l s .  (A lso  s c o re  
" c r a n e /h o i s t s "  u n d er Tool and Equipment 
Use)

GS-3 P o s i t io n  o f  o th e r s :  When b u f f in g ,
(A ll)  g r in d in g ,  w e ld in g , o r  c u t t i n g ,  be s u re

no one i s  in  th e  p a th  o f  show ering  
p a r t i c u l e s  o r  s p a rk s .  Use p ro p e r  
s h ie ld in g  equipm ent o r  warn th o s e  in  th e
v i c i n i t y  (w ith in  5 f t .  r a d iu s )  ab o u t th e
p o s s ib le  h a z a rd . (A lso  s c o re  " c h ip p in g /  
g r in d in g " ,  o r  " w e l d i n g / c u t t i n g / f i t t i n g "  
u n d e r Tool and Equipm ent Use)

GS-4 P o s i t io n  o f  o th e r s :  When d r iv in g  p in s  o r
(A ll)  b o l t s ,  check to  se e  t h a t  no one i s  on th e

o p p o s ite  s id e  w here th e y  may be s t r u c k  
by a f ly in g  p in  o r  b o l t .

GS-5 P o s i t io n  o f  o th e r s :  When a sce n d in g  o r
(A ll)  d e sc en d in g  a la d d e r  o r  s c a f f o ld ,  be s u re

no one i s  d i r e c t l y  above o r  below  you.
(A lso  s c o re  " l a d d e r s / s c a f f o ld in g "  u n d er 
Tool and Equipm ent Use)

GS-6 P o s i t io n  o f  o th e r s :  C ra n e /h o is t  l i f t s  sh o u ld
(A ll)  n o t be made i f  someone i s  in  a p o s i t i o n  to

be in ju r e d .  T ra n s p o rt  m a te r ia l  a t  th e
lo w est p o s s ib le  h e ig h t ,  and  n e v e r  p a s s  a  
lo ad  o v er someone. (A lso  s c o re  " c r a n e /  
h o i s t s "  u se )

2 .32

11 . 1, 11.2

9 .1 6 , 9 .2 1 , 10.

2 .2 6

12.14

11.3, 11.19
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OBSERVATIONAL CODE, cont'd.
CODE BEHAVIORAL DESCRIPTION REFERENCE
GS-7 O th e r: Running a n d /o r  jum ping on company
(A ll)  p re m ise s  i s  p r o h ib i t e d .  Always walk

(e x c e p t in  an em ergency ), e s p e c ia l ly  
a t  b re a k s ,  lu n ch  t im e , and q u i t t i n g  
tim e . 2 .3

GS-8 O th e r: Equipment m ust b e  lo ck ed  o u t an d /
(A ll)  o r  d is a b le d  b e fo re  a tte m p tin g  any r e p a i r s .

N ever a tte m p t to  o p e ra te  equipm ent u n d er
r e p a i r  o r  t h a t  i s  "Tagged O u t" . 2 .1 3 , *

PERSONAL PROTECTIVE EQUIPMENT (PPE)

PPE-1 E y es/F ace : Approved s a f e ty  g la s s e s  o r
(A ll)  g o g g les  s h a l l  be worn w h ile  u s in g  n a i l

g u n s , hammers (m e ta l to  m eta l c o n ta c t ) ,  
c h ip p in g  g u n s, o r  punch ing  equ ipm ent. 3 .8

PPE-2 E y es/F ace : Approved s a f e ty  g la s s e s  o r
(1 o n ly ) g o g g les  s h a l l  be worn when w orking  b e n e a th  

equipm ent where th e  d an g er o f  f a l l i n g  
p a r t i c u l e s  e x is ts *  3 .11

PPE-3 E y es/F ace : Approved s a f e ty  g la s s e s  w ith
(A ll)  s id e  s h ie ld s  o r  g o g g les  s h a l l  be  worn

when g r in d in g ,  b u f f in g ,  sp ray  p a in t in g ,  
d r i l l i n g ,  m ach in ing , s c a l in g ,  o r  saw ing.
For heavy b u f f in g  and g r in d in g ,  e . g . ,  
sp a rk s  f ly in g  tow ard y o u r s e l f ,  a fa c e  
s h ie ld  i s  a l s o  recommended. 3 .8 ,  3.

PPE-4 E y es/F ace : Dark le n s  c u t t in g  g o g g les  s h a l l
(A ll)  be worn when p e rfo rm in g  any ty p e  o f

o x y g e n /a c e ty le n e  b u rn in g , c u t t i n g ,  o r  
h e a t in g  o p e r a t io n s .  3 .10

PPE-5 E y es/F ace : A w e ld in g  h e lm et i s  r e q u ire d
(A ll)  f o r  p e rfo rm in g  any a r c  w eld ing

o p e r a t io n s .  (Item  added to  th e  m an u al.)  3 .20

PPE-6 E y es/F ace : Eye p r o te c t io n  sh o u ld  be worn
(A ll)  w henever th e  d an g er o f  f ly in g  p a r t i c l e s

may e x i s t .  F o r exam ple, when you a re  in  
th e  v i c i n i t y  (w ith in  6 f t . )  o f  someone 
g r in d in g ,  b u f f in g ,  goug ing , ham m ering, 
saw ing , u s in g  a n a i l  gun , sp ra y  p a in t in g ,  
w e ld in g , o r  o x y g e n /a c e ty le n e  b ra z in g  o r  
c u t t i n g .  3 .1 2

.33

9 , 10 .2
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OBSERVATIONAL CODE, cont'd.
CODE BEHAVIORAL DESCRIPTION REFERENCE
PPE-7 Hands/Arms: Long s le e v e  s h i r t s  s h a l l  be
(A ll)  worn when p e rfo rm in g  w eld ing  o p e ra t io n s .  3 .3 ,  3 .15

PPE-8 Hands/Arms: G loves s h a l l  be  worn w h ile
(A ll)  p e rfo rm in g  any a rc  w eld ing  o r  oxygen/

a c e ty le n e  c u t t in g  o r  b u rn in g . 3 .5

PPE-9 Hands/Arms: G loves sh o u ld  be worn when
(A ll)  h a n d lin g  any ty p e  o f  raw m a te r ia l  o r

m achined m a te r ia l  t h a t  has  rough o r 
sh a rp  ed g es . 8 .6 ,  8 .9

PPE-10 C lo th in g : S h i r t s / s h i r t a i l s  s h a l l  be 
(A ll)  tu ck ed  in s id e  t r o u s e r s  w h ile  p erfo rm in g

m achine shop o p e ra t io n s  o r  u s in g  r o ta r y  
equipm ent such  a s  g r in d e r s ,  d r i l l s ,  
power saw s, re a m e rs , and im pact w renches.
W earing e x c e s s iv e ly  baggy c lo th in g  s h a l l
a l s o  be  a v o id ed . 3 .4 , 3 .1 7

PPE-11 O th e r: Approved a i r  r e s p i r a t o r s  s h a l l  be
(1 , 3) used  w h ile  p a in t in g  o r  b l a s t i n g .  C lean

th e s e  d a i ly .  ( S p e c i f ic  item  fo r  
p a in t in g /s a n d b la s t in g  and c r a t in g  
d e p a r tm e n ts .)  14 .4

PPE-12 O th e r: A w eld in g  cap o r  o th e r  approved
(A ll)  head p r o te c t io n  sh o u ld  be worn when a rc

w eld ing  o r  o x y g e n /a c e ty le n e  c u t t in g  o r  
b u rn in g . (I tem  added to  th e  m anual). 3 .19

HOUSEKEEPING (HK)**

**For o b s e rv a t io n a l  p u rp o se s , em ployees sh o u ld  be sc o re d  f o r  th e  
housekeep ing  o f  th e  a re a  w i th in  a 5 f t .  r a d iu s  o f  t h e i r  o b se rv ed  
p o s i t i o n .  T h e re fo re , th e  o b s e rv a b le  r e s u l t  o f  an a c t  i s  s co red  
r a t h e r  th a n  th e  a c tu a l  b e h a v io r  p e r  s e .

HK-1 S p i l l s :  I f  o i l ,  g r e a s e ,  o r  o th e r  l iq u id
(A ll)  s u b s ta n c e s  a r e  s p i l l e d ,  w ipe them up

u s in g  ra g s  o r  f l o o r - d r i  so  you o r  
o th e r  em ployees w i l l  n o t s l i p  o r  f a l l .  4 .3

HK-2 Equipm ent 8 T o o ls : P o r ta b le  power to o l s
(A ll)  sh o u ld  b e  d isc o n n e c te d  from t h e i r  a t t a c h ­

ment p lu g  a s  soon a s  th e y  a r e  n o t in  u se .
S ecu re  th e  to o l  w here i t  w o n 't be  
damaged o r  r e tu r n  i t  t o  i t s  p ro p e r
lo c a t io n  upon f in i s h in g  a jo b . 2 .4 0 , 4 .7 ,  10 .8



OBSERVATIONAL CODE, cont'd.
CODE BEHAVIORAL DESCRIPTION REFERENCE
HK-3 T r ip p in g  h a z a rd s :  Avoid le a v in g  b lo c k s ,
(A ll)  c h a in s ,  h o o k s, c a b le s ,  h o se s , o r  t o o l s

ly in g  on th e  f l o o r  a f t e r  you a r e  
f in i s h e d  w ith  th e n . Keep a i s l e s  
(d e s ig n a te d  by y e llo w  l in e s )  c l e a r  and 
f r e e  from  th e s e  t r i p p in g  h a z a rd s  a t  a l l  
t im e s . S tay  a l e r t  f o r  t r i p p in g  h aza rd s  
and c o r r e c t  them w here p o s s ib le .  2 ,4 ,  4 .5 ,  4.

HK-4 O th e r: P i l in g  o r  s to r in g  m a te r ia l  o r
(A ll)  equipm ent n e a r  th e  fo llo w in g  sh o u ld  be

av o id ed : A) e x i t s  o r  passagew ays,
B) c ra n e  la d d e r s ,  C) f i r e  f ig h t in g  
equ ipm en t, D) e l e c t r i c a l  s u b s ta t io n s ,  
p a n e ls  o r  equipm ent d is c o n n e c tin g  
d e v ic e s  (em ergency s h u t - o f f s ) .  4 .10

MATERIAL HANDLING (W )

FH-1 L i f t in g :  When l i f t i n g  an o b je c t ,  bend
(A ll)  your knees and keep y o u r back  n e a r ly

v e r t i c a l .  Then g ra sp  th e  o b je c t  f irm ly  
and r a i s e  by s t r a ig h te n in g  your le g s .
(S ee c h a r t  in  th e  back o f  th e  m an u a l) .
Always g e t  h e lp  when l i f t i n g  lo ad s  t h a t  
a re  to o  heavy f o r  one p e rso n  a n d /o r  u se  
a c ra n e  o r  h o i s t .  8 .1

W -2  S ecu re  m a te r ia l :  B efo re  a t te m p tin g  to
(A ll)  d r i l l ,  g r in d ,  o r  ream sm all o b j e c t s ,  clamp

o r  s e c u re  th e  item  f i r s t .  A void h o ld in g  
th e  o b je c t  w ith  one hand w h ile  p e rfo rm in g  
th e  o p e ra t io n  w ith  th e  o th e r .  10.13

MH-3 S ecu re  m a te r ia l :  Have a  good fo u n d a tio n
(3  o n ly ) f o r  c u t t in g  b o a rd s . N ever c u t betw een 

two saw h o r s e s .  S e t  th e  b la d e  f o r  th e  
jo b  and c u t  a c ro s s  th e  two saw h o rs e s .
A lso , n e v e r  b a la n c e  a  b oard  on j u s t  one 
saw h o rse  w h ile  saw ing . Always u se  two 
saw h o r s e s .  (Item  added t o  th e  m anual.
A p p lie s  to  C ra t in g  o n ly ) .  8 .15
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OBSERVATIONAL CODE, cont'd.
CODE BEHAVIORAL DESCRIPTION REFERENCE
TOOL 5 EQUIPMENT USE (TE)

TE-1 W e ld in g /C u t t in g /F i t t in g :  M atches, l i g h t e r s ,
(A ll)  o r  e le c t r o d e s  s h a l l  n o t be used  t o  l i g h t

o x y g e n /a c e ty le n e  c u t t in g  to r c h e s .
S t r i k e r s  sh o u ld  be u se d . B utane l i g h t e r s  
sh o u ld  n o t even be c a r r i e d  in  th e  p o c k e ts  
o f  p e rso n n e l who p e rfo rm  w eld ing  and 
c u t t in g  o p e ra t io n s .  9 .3 4 ,  9 .3 5

TE-2 C h ip p in g /G rin d in g : Always u se  b o th
(A ll)  hands t o  o p e ra te  a  pneum atic  g r in d e r  o r

c h ip p e r . 10 ,13

TE-3 C ra n e s /H o is ts :  R id in g  on a  lo ad  o r  c h a in
(A ll)  i s  p r o h ib i t e d .  B alance th e  lo ad  and

walk b e s id e  i t  w h ile  t r a n s p o r t in g  i t  a t
th e  lo w es t p o s s ib le  h e ig h t .  1 1 .2 , 1 1 .6 , 11.19

TE-4 C ra n e s /H o is ts :  P la t e  c la s p s  sh o u ld  be
(A ll)  u sed  to  l i f t  o n ly  one p l a t e  o r  p ie c e  o f

s t e e l  a t  a tim e . A tta c h  th e  c la s p  n e a r  
th e  c e n te r  o f  th e  p l a t e  and th u s  av o id
m aking an u n b a lan ced  lo a d  o r  s id e  p u l l s .  1 1 .1 2 , 1 1 .1 3 , 11.15

TE-5 L a d d e rs /S c a f fo ld s :  The u se  o f  b u c k e ts ,
c h a i r s ,  fo rk  l i f t s ,  o r  o th e r  m ak esh if t 
d e v ic e s  f o r  work p la tfo rm s  i s  p r o h ib i te d .
Always s ta n d  on a  la d d e r  o r  s c a f f o ld  when
w orking more th a n  1 f t .  o f f  th e  ground. 12.4

TE-6 L a d d e rs /S c a f fo ld s :  When a sc e n d in g  o r
(A ll)  d escen d in g  a la d d e r  o r  s c a f f o ld ,  u se

e v e ry  s te p .  Avoid h u r r ie d ly  sk ip p in g  
s te p s  o r  jum ping o f f .  12.16

TE-7 P a in t/C h e m ic a ls :  P a in t  b oo th  d o o rs  shou ld
(1 o n ly ) be k ep t c lo se d  when any sp ra y  p a in t in g  

i s  ta k in g  p la c e  in s id e .  (Ite m  added 
to  th e  m anual. A p p lie s  t o  P a in t in g /
S a n d b la s tin g  d ep artm en t o n ly ) 14 .9

TE-8 Hand t o o l s :  Hand to o l s  sh o u ld  o n ly  be used
(A ll)  w i th in  t h e i r  maximum c a p a b i l i t y .  N ever

u se  add-on  d e v ic e s  t o  t r y  t o  ex te n d  th e  
t o o l s  l i m i t s .  F or exam ple, av o id  
a t ta c h in g  a  c h e a te r  p ip e  to  a w rench, 
u se  a l a r g e r  wrench in s te a d .  (Item  added 
t o  th e  m anual) 2 .34



OBSERVATIONAL CODE, cont'd.
CODE BEHAVIORAL DESCRIPTION

TE-9 Hand to o l s :  Always u se  a to o l  f o T  i t s
(A ll)  d es ig n e d  p u rp o se  o n ly . For exam ple,

n e v e r  u se  a  wrench o r  c ra n e  hook as a 
hammer. (Item  added to  th e  manual)

TE-10 O th er: N ever u se  y o u r f in g e r s  to  check
(2 o n ly ) a lig n m en t o r  th e  c o n d it io n  o f  a h o le  

when u s in g  a punch p r e s s .  Always 
u se  th e  p ro p e r  to o l  to  p la c e  th e  m a te r ia l  
i n  p o s i t io n  f o r  th e  punch.

REFERENCE

2.35

2.22
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APPENDIX F 

M u lt ip le -B a s e l in e  D esign o f  th e  S tudy



FEEDBACK (KR), optional
GOAL SETTIMG 

& TRAINING
GOAL SETTING  

& TRAININGBASELINE

5 0 -

L_L _L _
“ 1

2! n  
a .o
*  -CC O 

U J

WEEK 122
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APPENDIX G 

D e s c r ip tio n  o f  T ra in in g  S lid e s*

*Note: The fo llo w in g  n o ta t io n  by th e  s l i d e  number in d ic a te s  t h a t  th e
s l i d e  was used  f o r  a s a f e ty  q u iz :

a -  Group 1 q u iz  
b -  Group 2 q u iz  
c - Group 3 q u iz
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OBSERVATIONAL

SLIDE GROUP(S) CODE
NO. VIEWING DESCRIPTION__________________  REFERENCE

1 A ll U nsafe: H o rsep lay  exam ple. 
I n d iv id u a l  seen  r id in g  on a 
c ra n e  lo ad .

TE-3

2 A ll U nsafe: I n d iv id u a l  seen  ru n n in g / 
jum ping o v e r a  s ta c k  o f  m e ta l.

GS- 7

3 S afe : In d iv id u a l  seen  w alk in g  around  
th e  s ta c k  o f  m e ta l.

4a A ll U nsafe: Employee u s in g  a c h e a te r  
p ip e  on a w rench and in  a p o s i t io n  
to  be h u r t  i f  th e  to o l  s l i p s .

GS-1* TE-7

5 S afe : Shows em ployee u s in g  p ro p e r  
wrench and n o t a p p ly in g  h i s  w eig h t 
a g a in s t  th e  t o o l .

6 C A ll U nsafe: D e p ic ts  em ployee u s in g  an 
in p ro p e r  hand to o l  to  work on a  
power to o l  t h a t  i s  co n n ec ted  to  
i t s  en erg y  so u rc e .

GS-8* TE-8

7b S a fe : Power to o l  c l e a r l y  d isc o n n e c te d  
and p ro p e r  hand to o l  i s  b e in g  u sed .

8C A ll U nsafe: Employee i s  hammering (m eta l 
to  m e ta l c o n ta c t)  w h ile  n o t w earin g  
s a f e ty  g la s s e s .

PPE-1

9b S a fe : Shows same em ployee now w earing  
s a f e ty  g la s s e s .

io a 1 o n ly U nsafe: W orker i s  u n d e rn e a th  a combine 
b u t i s  n o t w earing  s a f e ty  g la s s e s .

PPE-2

11 S a fe : Same worker* now w earin g  g la s s e s •

12b A ll U nsafe: Shows a w e ld e r  n o t w earin g  
g loves*  lo n g  s le e v e  s h i r t*  o r  a 
w e ld in g  c ap . (Does have fa c e  
s h ie ld  o n .)

PPE-5, PPE-7, 
PPE-8, PPE-12

S a fe : W elder now w earin g  p ro p e r
p r o te c t iv e  equ ipm ent: g loves*
long  s le e v e  s h i r t*  and cap.
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OBSERVATIONAL

SLIDE GROUP(S) CODE
NO. VIEWING DESCRIPTION   REFERENCE
14C 3 o n ly U nsafe: L a the  o p e r a to r  has  no eye 

p r o te c t io n ,  and h as  s h i r t a i l  o u t .
PPE-3, 1PPE-10

15 S a fe : O p e ra to r  now shown w ith  s a f e ty  
g la s s e s  w ith  s id e  s h ie ld s  and s h i r t  
tu c k e d  in s id e  h i s  t r o u s e r s .

16b A ll U nsafe : Employee w a lk in g  in  a i s l e  
which has t r i p p in g  h a z a rd s : b lo c k s , 
p ry  b a r ,  w eld ing  c a b le  and w eld in g  
w ans.

HK-3

17aC S a fe : A is le  now c l e a r ,  t o o l s  p u t  away.

18 A ll U nsafe: M a te r ia l  p i l e d  by: 
e l e c t r i c a l  s u b s ta t io n .

HK-4

19C f i r e  f ig h t in g  equipm ent

20 c ra n e  la d d e rs

21b A ll U nsafe : I n d iv id u a l  i s  bend ing  o v e r to  
l i f t  a p ic e d  o f  p ip e  w ith  h i s  b a re  
hands g ra sp in g  th e  edge.

m - i , PPE-9

22ac S a fe : In d iv id u a l  d e m o n s tra te s  p ro p e r  
l i f t i n g  te c h n iq u e  and i s  w earing  
g lo v es  to  g ra sp  th e  sh a rp  edges 
o f  th e  p ie c e .

23 3 o n ly U nsafe : W orker i s  saw ing a b o ard  
w ith o u t w earin g  eye p r o te c t io n .
He i s  a l s o  c u t t in g  betw een two saw 
h o rse s  w ith  a power c i r c u l a r  saw.

M i-3, PPE-3

24 S a fe : W orker i s  w earin g  g la s s e s  
w ith  s id e  s h ie ld s  and i s  c u t t in g  
th e  b oard  a c ro s s  th e  saw h o r s e s .

25 3 o n ly U nsafe: Employee i s  n o t w earing  
s a f e ty  g la s s e s  w h ile  c u t t i n g  a 
b o a rd  w ith  a c i r c u l a r  saw. He i s  
a l s o  b a la n c in g  th e  b o ard  on one 
saw h o rse .

M i-3, PPE-3

26C S afe : Employee now shown w earin g  
g la s s e s  w ith  s id e  s h ie ld s  and has 
th e  b oard  b e in g  c u t l a i d  a c ro s s  two 
saw h o rs e s .
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SLIDE
NO.

GROUP(S) 
VIEWING DESCRIPTION

OBSERVATIONAL
CODE

REFERENCE

27a 1. 2 , 
o n ly

U nsafe: W elder i s  p re p a r in g  to  weld 
to o  c lo s e  to  a n o th e r  em ployee. 
W elder i s  n o t w earing  a long  
s le e v e  s h i r t ,  g lo v e s , o r  cap 
( o th e r  en p lo y ee  i s  hammering 
w ith o u t eye p r o t e c t i o n ) .

GS-3, PPE-5, 
PPE-7, PPE-8, 
(PPE-1, PPE-6)

28b S a fe : W elder i s  p re p a r in g  to  w eld 
w ith  no o th e r  w orkers  w ith in  a 
5 f t .  r a d iu s .  W elder i s  a l s o  
w earing  a l l  r e q u ire d  p e rs o n a l  
p r o te c t iv e  equ ipm ent.

29 1, 2 
o n ly

U nsafe : Shows em ployee l i g h t i n g  an 
a c e ty le n e  to rc h  w ith  a b u tan e  
l i g h t e r .

TE-1

30 S a fe : S t r i k e r  i s  shown b e in g  used  
to  l i g h t  to r c h .

31b A ll U nsafe : G rin d e r  and  W elder w orking 
w ith in  5 f t .  o f  each  o th e r :  

G r in d e r: In p ro p e r  eye
p r o te c t io n ,  a llo w in g  sp a rk s  
to  h i t  w e ld e r , has s c a l in g  gun 
s t i l l  a t ta c h e d ,  ly in g  a t  h i s  
f e e t .

GS-3, PPE-3, 
HK-2

W elder: P ro p e r  p e rs o n a l  
p r o te c t iv e  equipm ent b u t 
w eld ing  to o  c lo s e  to  o th e r  
w ith o u t a s h ie ld  betw een them.

GS-3, HK-2

32a S a fe :  G rin d e r  o n ly : w earing  fa c e  
s h e i ld ,  sp a rk s  d i r e c te d  down, 
s c a l in g  gun d isc o n n e c te d  and removed,

GS-3, PPE-3, 
HK-2

*

33a A ll U nsafe : Worker i s  u s in g  g r in d e r  w ith  
one hand , h o ld in g  th e  p ie c e  o f  m eta l 
w ith  th e  o th e r  hand . W earing 
g la s s e s  o n ly , and has h i s  s h i r t t a i l  
o u t .

PPE-3, PPE-10, 
m - 2 ,  TE-2

S a fe : G rin d e r  now h as  p ie c e  clam ped
to  work bench , i s  w earin g  a  fa c e  
s h ie ld ,  and has  h i s  s h i r t  tu c k e d  in .
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OBSERVATIONAL
SLIDE GROUP(S) CODE
NO. VIEWING D E S C R I P T I O N _________________  REFERENCE
3S A ll U nsafe: Employee p a s s in g  a  p ie c e  o f  

m a te r ia l  h e ld  by a  l i f t - m a g n e t  on a 
c ra n e , o v e r  a n o th e r  em ployee. He 
i s  a ls o  p u l l in g  th e  m a te r ia l  
tow ards h im s e lf .  An o i l  s p i l l  i s  
on th e  f lo o r  w ith in  3 f t .  o f  th e  
c ran e  o p e r a to r .

GS-2 , GS-6, 
HK-1

36 C S a fe :  Load i s  shown b e in g  moved a t  
a low er h e ig h t ,  n o t o v e r  anyone; 
and th e  o p e ra to r  i s  p u sh in g  th e  
p a r t  away from  h is  body. The l i q u id  
s p i l l  h a s  f l o o r - d r i  on i t .

37 A ll U nsafe: Shows a  w orker o p e ra t in g  a 
c ra n e  to  t r a n s p o r t  a  la rg e  lo a d . 
Employee i s  s ta n d in g  on th e  lo ad  
to  h e lp  b a la n c e  i t .

TE-3

38b S a fe : Load i s  p r o p e r ly  b a la n c e d . The 
c ran e  o p e r a to r  i s  now s ta n d in g  
b e s id e  th e  lo a d .

39 A ll U nsafe: Shows a p l a t e  clamp h o ld in g  
two p ie c e s  o f  s h e e t  m e ta l. The c ran e  
i s  p u l l in g  on th e  p l a t e s  a t  a  45° 
a n g le .

TE-4

40 S a fe :  Shows p l a t e  c la s p  h o ld in g  o n ly  
one s h e e t  o f  m eta l i n  th e  m id d le , 
and p u l l in g  ( l i f t i n g )  s t r a i g h t  up.

4 l a A ll U nsafe : D e p ic ts  a  w orker s ta n d in g  on 
th e  r a i s e d  fo rk s  o f  a fo rk  l i f t  to  
a t t a c h  a hook on a  p a r t .

TE-5

42b S a fe : Employee shown s ta n d in g  on a 
s te p  la d d e r  to  a t t a c h  th e  hook.

43C A ll U nsafe: Employee i s  s ta n d in g  on a 
b u ck e t and  s t r e t c h i n g  o u t to  
re a c h  a p a r t .

TE-5

44ft S a fe : Same e sp lo y e e  i s  now shown 
s ta n d in g  on a  p ro p e r  work p la tfo rm  
a llo w in g  him to  e a s i l y  re a c h  th e  
a r e a  he n eed s  to  work in .
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OBSERVATIONAL

SLIDE GROUP(S) CODE
NO. VIEWING DESCRIPTION______________________________REFERENCE
45 2 o n ly  U nsafe : W orker n o t w earing  g la s s e s ,  TE-9, PPE-1

i s  shown p la c in g  h i s  f in g e r s  in  a 
punch p r e s s  (p ira n h a )  to  a d ju s t  
t h e  p o s i t i o n  o f  th e  m a te r ia l .

46 S a fe : W orker, now w earin g  s a f e ty
g la s s e s ,  i s  shown u s in g  a t o o l  to  
a l i g n  th e  m a te r ia l  to  be punched.
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APPENDIX H 

S a fe ty  Goal Sign*

*Reduced to  65% o f  a c tu a l  s iz e .
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APPENDIX I 

S a fe ty  Goal Reminder*

^Reduced to  74% o f  a c tu a l  s iz e .
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T o  t ( d a p i r t m n t ) 

r r o a i  S a f e t y  l a p t r v l a o r  

S u b j e c t s  S a f e t y  G o a l  R e m in d e r

S A r m r  g o a l  -  tot
I n  a n  e f f o r t  t o  i m p r o v e  t h e  s a f e t y  p e r f o r m a n c e  

h e r e  a t  r a m e c o ,  t h e  M p l o y e e a  i n  y o u r  d e p a r t m e n t  
a r e  u r g e d  t o  t r y  t o  a c h i e v e  a  g o a l  o f  tot s a f e t y .  
T h i s  m e a n s  t h a t  a t  a n y  g i v e n  t i m e  o f  t h e  w o r k d a y ,  
a t  l e a s t  tot o f  a l l  t h e  e m p l o y e e s  I n  y o u r  d e p a r t ­
m e n t  s h o u l d  b e  d o i n g  t h e i r  j o b  c o m p l e t e l y  s a f e  
a c c o r d i n g  t o  t h e  r u l e a  i n  t h e  S a f e t y  M a n u a l .

S a f e t y  c h e e k s  w i l l  b e  m a d e  p e r i o d i c a l l y  a n d  
y e a r  d e p e r t e e n t ' s  s a f e t y  p e r f o r m a n c e  w i l l  b e  
r e c o r d e d  o n  a  w e e k l y  b a s i s .

T h e  d e p a r t m e n t ' s  p r e v i o u s  p e r f o r m a n c e  i n d i ­
c a t e s  t h a t  t h e  tot s a f e t y  g o a l  w i l l  b e  d i f f i c u l t  
t o  r e a c h ,  b u t  i f  e v e r y o n e  d o e s  h i s  o r  h e r  p a r t ,  
i t  c a n  b e  a t t a i n e d .  R em em b er  t o  TBIWC W l t y .

t.P I
\ X . \  JX \

S i l l y  B e d a w a y  
S a f e t y  S u p e r v i s o r
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APPENDIX J  

Q u e s tio n n a ire  f o r  M an ip u la tio n  Checks*

*N ote: The fo llo w in g  n o ta t io n  by th e  q u e s t io n n a i r e  item  in d ic a te s
which f a c t o r  i t  was u sed  to  m easure:

a - Goal A cceptance/Com m itm ent 
b -  Goal C la r i ty  
c -  Goal D i f f i c u l t y  
d - P o s i t iv e  S u p e rv iso ry  Feedback 
e -  N eg a tiv e  S u p e rv iso ry  Feedback 
f  -  C o r re c t iv e  S u p e rv iso ry  Feedback 
g - C u rre n t L evel o f  S a fe ty
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YOU XT w ent

Cwryem  * v a r ie ty  o f  oaep licatsd  fee lin g s «M.1« a t  w c k . b d i

has him own opinions, aowever, these fee lin g s  and opinions a n  not always

expressed. You nsy be very d is s a t i s f ie d  with acne thing having to  do with your 

work and not say anything about i t .  Or, you n ig h t he very s a t is f ie d  with 

ease th ing  but egnehow i t  never g e ts  sa id . There acw nany reasons fo r th i s .  Vou 

nay be too busy. Sonatinas you any fe e l too udaarreased. And there  are a lso  

t in e s  whan you nay not fe e l th a t  you can be p e rfe c tly  frank about y o r  opinions.

Your fee lin g s and opinions are  very isp o rtan t th e th e r they are ax greased o r 

n o t. fu r th e rao re , your Hanaqaiaam  wants to  do whatever they can to  sake th is  

Coapany a b e t te r  place to  work. This i s  a  d i f f i c u l t  task  e sp ec ia lly  Wan 

nanaqmawnt i s  not c e r ta in  about what i s  sa tis fy in g  and what i s  d is sa tis fy in g .

This survey provides ecus t in s  fo r you to  s i t  down and seriously  th ink about

your opin ions. I t  a lso  provides an opportunity  to  express your fe e lin g s, good o r 

bad, w ithout fe a r of aabarraaaasn t.

Tbur opinions w ill be held in  s t r i c t  confidence, p lease do not sign  your

rune .

A fter you have ooepleted the booklet, p lease drop i t  in the sealed box w  

you leave the room. Mhan the survey has bean o n p le te d , Bob Haber w ill take a l l  

o f the booklets back to  the U niversity  for an a ly s ts . Then the booklets w ill be 

destroyed . L ater, a report  o f the re s u lts  w ill be given to  you and e tn  eg ament, 

but your booklet w ill never be shown to  anyone connected with the Coapany.
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D Bim cnO H S

There are  th rae  Major M otions in th is  booklet. Ybu May never have mot 

anything q u ita  lik a  i t  before, ao we w ill g ive a m ^ le te  In stru c tio n s  to r  each 

sec tio n . PIs s m  do not h s a lta ta  bo ask questions a t  any t in s .

lb  bsgin with, we would l ik e  for you to  fill out the blank spaces below, 
this information helps to Make the aurvey s o n  Meaningful, Hanover, if yeu feel 
th a t  it would be like signing your name to fill out one or sore of the ^ e c e a , 

p lesM  leave th a t blank.

1. S uperv iso r's  M—

2. Department or Mark Area

3. Job T i t le ________________________________

4. Length of Service

5. __________________________________
i .  ____________
7.
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SECTION TWO

Picas* r e f e r  to  th e  follow ing a c s is  fo r  narking your answers in  th i s  
sec tio n :

1004 Vary PalrTy ' F a ir ly  Vary
C erta in  Probable probable u n ce rta in  Improbable Improbable

In your op in ion , vttat i s  the p ro b a b il i ty  th a t  • . .

c 21. Yotr department w ill  achieve i t s  sa fe ty  g o a l. 

100*
Certain ____  _____  ____  ____

* 2 2 . Everyone in your department is  try in g  to  achieve the sa fe ty  g o al.

100* 100* 
C erta in  ____            _ _  Improbable

* 2 3 . You a re  committed to  achieving the sa fe ty  g o a l.

100* 100*
C erta in  ____             Ispcobable

*^24. Your superv iso r to u ld  p erso n a lly  compliment you i f  you did  ^ u r  job  sa fe ly .

100% 100*
C erta in  ________________________________             Iaprobable

*  25. Your su p erv iso r would reprimand you i f  you c o n s is te n tly  worked in  an unsafe

100* 100*
C erta in  __              Inprobable

8 2 6 .  You w ill  get in ju red  on the job i f  you continue to  work as s a fe  as you do
now.

100* 100*
C erta in _____              Ispcobable

^ 2 7 .  Your superv isor w ill  co rre c t you i f  you a re  doing your job w isafely .

100* 100*
C erta in  ____       ____ _____ ____ Inprobable

*  28. Mr>st o f the people in yoi* departm ent d o n 't  care about the s a fe ty  g o al.

100* 100*
C erta in  _____ _____  ____  ____  ____ ____  ____  Improbable

100*
Improbable

TWf
Improbable
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In  jo u r op in ion , what i s  the p ro o a b il i ty  th a t  . . .

® 29. Your departm ent has reached i t s  s a fe ty  g o a l.

1001 100%
C arta  In ____    ,_____  ____  ____  ____  Xapcobatole

6  30. You and your oo-workera work as sa fe  as p o ss ib le  a t  a l l  tim es.

100% 100%
C erta in  '____________    _ _  _______  __  __  ___  Iaprobable
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SECTXCH THREE

You have « p » m d  your f i l i n g s  about a n n b a r  o f th in g s  -  your job , pay. 

su p e rv iso r, top mang—e n t, o p p o rtu n itie s  fa r  advene—ant ,  working co n d itio n s, 

conpisny b e n e f i ts ,  and fellow  workers. However, we nay have l e f t  out s s i t hing 

very im portant to  you. t h i s  se c tio n  is  included fo r th a t  purpose. I f  you would 

l ik e  to  aonnent about something you would l ik e  to  see changed, p lease  do so .



APPENDIX K 

Feedback Sign*

*Reduced to  74% o f  a c tu a l  s i z e .
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APPENDIX L 

R e s u lts  o f  D epartm en tal D ata A n a ly s is



RESULTS OF DEPARTMENTAL DATA ANALYSIS 

M an ip u la tio n  C hecks:

The mean re sp o n se s  f o r  th e  v a r ia b le s  m easured by th e  

q u e s t io n n a ir e  com pleted  p r i o r  to  in t ro d u c in g  KR a re  shown in  T ab le  3.

I n s e r t  T a b le  3 abou t h e re

In  g e n e r a l ,  each  d ep artm en t p e rc e iv e d  th e  g oal to  be c l e a r  and 

s l i g h t l y  d i f f i c u l t .  Goal a c c e p ta n c e  ap p ea red  to  be h ig h  f o r  each  

d ep a rtm en t. F u r th e r ,  p o s i t i v e  s u p e rv is o ry  feedback  ( i . e . ,  p r a i s e )  was 

g iv en  in f r e q u e n t ly .  On th e  o th e r  hand, em ployees in d ic a te d  t h a t  i t  was 

q u i t e  p o s s ib le  t h a t  th e y  would r e c e iv e  n e g a tiv e  feedback  (rep rim an d ) 

a n d /o r  c o r r e c t iv e  feedback  from t h e i r  s u p e rv is o r  i f  th e y  w ere w orking 

u n s a fe ly .  The r e s u l t s  a l s o  in d ic a te d  t h a t  th e  e n p lo y ees  o f  each  

d ep artm en t p e rc e iv e d  th em se lv es  as g e n e ra l ly  w orking s a f e ty .  

I n t e r e s t i n g ly ,  th e  b e h a v io ra l  s a f e ty  p erfo rm ance  was e s tim a te d  t o  be 

l e s s  th a n  th e  90% go a l by a l l  b u t one o f  th e  d ep artm en ts  (W eld ing ).

T ab le  4 d e p ic ts  th e  mean re sp o n se  f o r  each  d ep artm en t co n cern in g  

th e  g o a ls  a tte m p te d  a f t e r  r e c e iv in g  KR. A ll b u t one o f  th e  d ep a rtm en ts  

in d ic a te d  a s a f e ty  g o a l h ig h e r  th a n  th e  a s s ig n e d  g o a l.

I n s e r t  T ab le  4 ab o u t h e re

O b s e rv a tio n a l D ata A n a ly s is :

ARIMA A n a ly s is —An ARIMA a n a ly s is  was p erfo rm ed  on th e  tim e- 

s e r i e s  d a ta  f o r  each  p e r io d  o f  th e  s tu d y  on a  d e p a r tm e n ta l b a s i s .  As 

w ith  th e  group d a ta ,  v i s u a l  in s p e c t io n  o f  th e  b e h a v io ra l  p erfo rm an ce
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f o r  each  d ep artm en t (d is p la y e d  g r a p h ic a l ly  in  F ig u re  2 a -k ) in d ic a te d  

marked in te r v e n t io n  e f f e c t s .  T h e re fo re , th e  r e s u l t s  o f  th e  ARIMA 

a n a ly s is  f o r  each  p e r io d  were used  to  d e te rm in e  th e  b e s t  model f o r  

th e  t im e - s e r ie s  f o r  each  d ep a rtm en t.

I n s e r t  F i tu r e  2 a-k  ab o u t h e re

In s p e c t io n  o f  th e  a u to c o r r e la t io n s  r e v e a le d  t h a t  none o f  th e  

d e p a r tm e n ta l o b s e rv a t io n a l  d a ta  r e q u ire d  d i f f e r e n c in g ,  i . e . ,  

c o r r e c t io n s  f o r  t r e n d  o r  d r i f t .  A gain , th e  a u to c o r r e l a t io n  fu n c tio n  

and th e  p a r t i a l  a u to c o r r e la t io n  fu n c tio n  f o r  each  p e r io d  d id  n o t 

i n d i c a t e  th e  p re se n c e  o f  an a u to r e g re s s iv e  o r  moving av e rag e  com ponent. 

T h e re fo re ,  an ARIMA (0 , 0 , 0) model was d iag n o se d . The Q - s t a t i s t i c  

p erfo rm ed  on th e  r e s id u a l s  o f  th e  a u to c o r r e la t io n s  su p p o rte d  th e  w h ite  

n o is e  model f o r  e v e ry  d ep artm en t and f o r  ev e ry  p e r io d  w ith  th r e e  

i s o l a t e d  e x c e p tio n s .  The t im e - s e r ie s  a n a ly s is  f o r  th e  b a s e l in e  p e r io d  

f o r  Raw M a te r ia l  P re p , and th e  Goal S e t t in g  p e r io d  f o r  b o th  th e  

H y d ra u lic s  and Machine Shop d ep a rtm en ts  r e s u l t e d  in  a s ig n i f i c a n t  

Q - s t a t i s t i c .  However, c lo s e r  e v a lu a t io n  o f  th e  r e s p e c t iv e  

a u to c o r r e la t io n s  and p a r t i a l  a u to c o r r e l a t io n s  f a i l e d  to  i d e n t i f y  an 

ARIMA model o th e r  th a n  a s to c h a s t i c  one. The s i g n i f i c a n t  r e s id u a l s  

checks were assumed to  be due to  s e v e ra l  random ( i . e . ,  n o n se a so n a l)  la g  

s p ik e s  w hich ap p eared  i n  th e  p l o t  o f  th e  a u to c o r r e la t io n s  f o r  th e  

p e r io d s  and d e p a rtm e n ts  in  q u e s t io n .

R epeated  M easures ANOVA— Given th e  a fo re m e n tio n e d  im p l ic a t io n s  

and th e  f a c t  t h a t  a w h ite  n o is e  model was i d e n t i f i e d  f o r  th e  m a jo r i ty  

o f  th e  d e p a r tm e n ta l t im e - s e r i e s ,  i t  was d ec id ed  t o  a n a ly z e  th e  d a ta  as
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a re p e a te d  m easures d e s ig n  w ith  b lo c k in g  on d e p a r tm e n ts . T a b le  5 

sum m arizes th e  d a ta  u sed  fo r  t h i s  a n a ly s i s .

I n s e r t  T ab le  5 abou t h e re

In  c o n c e r t  w ith  th e  group d a ta  a n a l y s i s , th e  r e p e a te d  m easures 

ANOVA f o r  th e  d e p a r tm e n ta l d a ta  r e s u l t e d  in  a  s tr o n g  main e f f e c t  f o r  

th e  s tu d y  p h ase  o r  p e r io d  (F ■ 1 5 1 .5 0 , d f  ■ 3, p < .0 0 0 1 ). The 

D uncan 's  m u l t ip le  ran g e  t e s t  was th e n  perfo rm ed  on th e  p e r io d  means.

As h y p o th e s iz e d , th e  mean p erfo rm an ce  d u r in g  th e  KR p h ase  (X ■ 95 .4 0 ) 

was s i g n i f i c a n t l y  g r e a t e r  th a n  th e  mean p erfo rm an ce  d u r in g  th e  Goal 

S e t t in g  p h ase  (Y * 7 7 .2 7 ) . F u r th e r ,  p erfo rm an ce  a f t e r  Goal S e t t in g  was 

s i g n i f i c a n t l y  b e t t e r  th a n  p erfo rm an ce  a f t e r  T ra in in g  (X * 7 1 .0 9 ) ;  which 

in  t u r n  was b e t t e r  th a n  b a s e l in e  p erfo rm an ce  CX * 6 1 .5 7 ) . These 

d i f f e r e n c e s  ap p ear f o r  each d ep artm en t a s  seen  in  T ab le  5 and 

F ig u re s  2 a -k .

I t  may be w orth  n o t in g  t h a t  te n  o f  th e  e le v e n  d e p a r tm e n ts ' 

av e rag e  p erfo rm an ce  d u r in g  th e  KR p h ase  was above th e  a s s ig n e d  g o a l;  

w hereas o n ly  two o f  th e  d ep a rtm e n ts  a c h ie v e d  g o a l l e v e l  p erfo rm an ce  

d u r in g  th e  Goal S e t t in g  p e r io d .



Table 3

Mean D epartm en tal Response f o r  Each Q u e s tio n n a ire  F a c to r

D epartm ent

F a c to r3

E s tim a ted
P erform ance

(*)
Goal 

n  A cceptance
Goal

C la r i t y
Goal

D i f f i c u l ty
P o s i t iv e
Feedback

N eg a tiv e
Feedback

C o r re c t iv e
Feedback

C u rren t
S a fe ty

F in a l Assembly 21 5 .4 1 5 .5 7 4 .51 2.81 5 .05 4 .3 8 4 .6 7 75 .48

H y d ra u lic s 5 6 .1 6 6 .4 0 5 .0 0 3.20 5 .20 4 .2 0 5 .6 0 77.00

M echanics S 6 .3 2 6 .8 0 5 .4 7 3.40 6 .80 5 .40 4 .9 0 87.60

P a in t /S a n d b la s t 4 6 .0 5 6 .2 5 5 .00 3.25 6 .2 5 5 .00 5 .6 3 73.75

Heavy Equipm ent 9 5 .9 2 5 .6 7 4 .59 4 .00 6 .0 0 5 ,3 3 4 .72 77.22

Raw M a te r ia l  P rep 14 5 .8 8 5 .9 3 4 .4 0 3 .14 5.71 5 ,0 0 5 .5 4 81.71

Sub-Assem bly 6 5 .9 7 S .50 4 .44 4 .0 0 6 .0 0 5 .3 3 5 .8 3 86 .67

M elding 3 6 .3 3 5 .6 7 5 .3 3 3.67 7.00 3 .67 6 .3 3 93 .67

C ra tin g 5 5 .7 6 5 .4 0 4 .5 3 3.60 4 .6 0 4 .8 0 4 .9 0 75.00

M achine Shop 5 5 .4 7 5 .8 0 4 .00 3 .60 4 .80 4 .4 0 4 .6 0 76.00

P a r ts 9 5 .6 9 6 .11 3.89 2 .6 7 4 .7 8 4 .3 3 5 .1 7 79.67

O v e ra ll 86 5 .7 8 5 .82 4 .5 4 3 .28 5 .49 4 .7 6 5 .12 79.43

S lean  re sp o n se s  a re  based  on a 7 -p o in t  s c a le  w ith  a  s c o re  o f  seven  b e in g  d e s ir e d .
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Table 4

Mean Goal f o r  Each D epartm ent A f te r  

R ece iv in g  Feedback (KR)

D epartm ent n Goal (%)

Group 1

F in a l Assembly 16 9 2 .6 3

H y d ra u lic s 5 99 .00

M echanics 4 9 2 .5 0

P a in t in g /S a n d b la s t in g 4 95 .00

Group 2

Heavy Equipment 8 98 .75

Raw M a te r ia l  Prep 12 96 .83

Sub-Assem bly 6 89.17

W elding 3 100.00

Group 3

C ra tin g 6 9 6 .6 7

M achine Shop 5 95 .0 0

P a r ts 8 98. 75

O v e ra ll 77 95 .6 8



Table 5
Mean D epartm ental S a fe ty  Perform ance fo r  Each P erio d

Department

P erio d

O vera llB ase lin e T ra in in g Goal S e t t in g Feedback (KR)

F in a l Assembly 53.56 62.62 71.40 93.05 72.08

H ydrau lics 60.02 71,62 77.29 97.26 78.19

Mechanics 62.54 75.38 80.91 96.53 80.27

P a in tin g /S a n d b la s tin g 52.76 59.46 67.99 88.09 68.88

Heavy Equipment 59.14 66.28 75.08 96.01 74.04

Raw M a te ria l Prep 58.49 66.66 73.65 97.31 73.85

Sub-Assembly 47.11 59.52 64.69 91.05 65.22

N elding 80.21 91.13 93.70 100.00 90.94

C ra tin g 59.43 68.11 73.48 95.29 72.47

Machine Shop 57.55 71.39 76.99 98.09 74.02

P a r ts 81.36 90.37 94.48 99.12 90.40

O v era ll 61.57 71.09 77.27 95.40

N ote. S a fe ty  perform ance r e f e r s  to  th e  p e rcen tag e  o f  employees working in  a c o a p le te ly  s a fe  manner.
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