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This stu d y  id e n t i f ie d  and compared the l e v e l  o f  

im portance and frequency o f  perform ance o f  34 s e le c te d  

q u a lity  en g in eer in g  ta sk s in  the p r e sen t and f i v e  years  

hence and determ ined p o te n t ia l  c a t a ly s t s  fo r  any expected  

change between the p resen t and the fu tu r e . Two sample 

groups o f  p r a c t ic in g  c e r t i f i e d  q u a lity  en g in eers working 

fo r  m anufacturing companies in  the U nited S ta te s  were 

surveyed in  th ree  rounds to  o b ta in  th e  d a ta . Group I 

c o n s is te d  o f  86 en g in eers working fo r  companies th a t had 

been id e n t i f ie d  as lea d er s  in  product q u a lity  in  a 1985 

G allup stu d y . Group I I  c o n s is te d  o f  96 en g in eers from 

oth er  com panies.

The stu d y  attem pted to  answer the fo llo w in g  research  

q u e stio n s:

1 . What are the ta sk s p r e se n t ly  performed by q u a lity  

e n g in e e r s , how im portant are th e y , and how fre q u en tly  are  

they performed?

2 . I s  th ere  a s t a t i s t i c a l l y  s ig n i f i c a n t  d if fe r e n c e  

between ta sk s performed in  lea d in g  companies and o th e rs  a t  

p resen t?

3. Of th e  s e le c te d  ta s k s , how im portant w i l l  they  be 

and how fr e q u e n tly  w i l l  they be perform ed, f i v e  years  

hence?

4 . I s  th ere  a s t a t i s t i c a l l y  s ig n i f i c a n t  d if fe r e n c e  

between the p ercep tio n s  o f  th e  ta sk s  performed w ith in  each  

group between the p resen t and th e  fu tu re?
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5 . I s  th ere  a s t a t i s t i c a l l y  s ig n i f i c a n t  d if fe r e n c e  in  

the p ercep tion  o f  th e  ta sk s performed between lea d in g  

companies and o th e r s ,  f iv e  years hence?

6 . I s  th ere  a s t a t i s t i c a l l y  s ig n i f i c a n t  d if fe r e n c e  in  

th e  p ercep tio n s o f  th e  ta sk s  performed by both  groups 

combined between the p r e sen t and the fu tu re?

7 . What c a ta ly s t s  are a n tic ip a te d  to  induce any 

fu tu re  changes?

The f in d in g s  o f  the f i r s t  round in d ic a te  th a t  th e  34 

ta sk s  id e n t i f ie d  in  the l i t e r a t u r e  review  were in c lu s iv e  o f  

th o se  performed by q u a lity  e n g in e er s . The most im portant 

and fr e q u en tly  performed task  id e n t i f ie d  in  the p resen t was 

Speak /D iscuss C le a r ly . Of the p u re ly  q u a lity  r e la te d  

t a s k s , R e la te  S p e c if ic a t io n s  to P rocess was ranked f i r s t  

fo r  im portance and Analyze S t a t i s t i c a l  Data was ranked 

f i r s t  fo r  frequency o f  perform ance. A c h i-sq u a re  a n a ly s is  

comparison o f  the two groups showed very l i t t l e  d if fe r e n c e  

between the two groups in  the p r e se n t .

The f in d in g s  o f  the second round were very s im ila r  to  

th o se  o f  the f i r s t  round r e la t iv e  to  the ranking o f  the  

ta s k s .  However, th e  r a tin g s  o f  in d iv id u a l ta sk s in d ic a te  

th a t  a l l  ta sk s were expected  to be more im portant and 

performed more fr e q u en tly  in  the fu tu r e . A ch i-sq u a re  

comparison o f  th e  two groups in d ic a ted  very  l i t t l e  

d if fe r e n c e  between the two groups in  the fu tu r e .

A ch i-sq u a re  comparison o f  Group I p r e sen t to  Group I 

fu tu re  found th a t 11 (32%) o f  the ta sk s would become more
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im portant in  the fu tu r e , w h ile  23 (68%) would be performed 

more fr e q u e n tly . The same comparison fo r  Group I I  found 17 

ta sk s  (50%) more im portant in  the fu tu re  w h ile  20 (59%) 

would be performed more fr e q u e n tly . A com parison o f  both  

groups combined found 27 ta sk s (79%) more im portant and 27 

ta sk s  (79%) more fr e q u e n tly  performed in  th e  fu tu r e .

The th ir d  round id e n t i f ie d  ten  p o te n t ia l  c a ta ly s t s  

th a t  cou ld  induce change between the p r e se n t and the  

fu tu r e . Both groups agreed th a t th e  two c a t a ly s t s  An 

In cr ea se  in  Consumer Q u ality  Requirements and Increased  

Q u a lity  O ffered by C om petitors on th e  In te r n a t io n a l Market 

were most l i k e l y  to  induce change.

The data gathered  in  t h is  stu dy  in d ic a te  th a t  th ere  

are o n ly  minor d if fe r e n c e s  in  the p ercep tio n  o f  the  

im portance o f  or th e  frequency o f  the perform ance o f  the  

s e le c t e d  ta sk s  between lea d in g  and o th er  com panies. Those 

minor d if fe r e n c e s  may be enough to cause a change in  the  

q u a lity  o f  products produced and so ld  to the u ltim a te  

consumer.
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CHAPTER I 

INTRODUCTION

The c o m p etitiv e  edge once enjoyed by m anufacturers o f  

the U nited S ta te s  has been eroded in  recen t y ea rs  by 

fo r e ig n  c o m p etitio n . As s ta te d  by Thurow (1 9 8 5 ), P ro fessor  

o f  Management and Economics o f  M .I .T .'s  Sloan School o f  

Management,

We can no lon ger  a ffo rd  to  ign ore  th e  f a c t  th a t  U .S . 
in d u stry  i s  being  beaten  up in  in te r n a t io n a l  
co m p etitio n . The hugh te c h n o lo g ic a l edge enjoyed by 
Americans in  the 1950s and 1960s has d isap p eared , and 
th e  U nited S ta te s  i s  now faced  w ith  fo r e ig n  
com p etitors who have matched i t s  economic achievem ents 
and may be in  the p ro cess  o f  moving ahead, (p . 27)

The te c h n o lo g ic a l developm ents th a t  have taken p la c e

in c lu d e  th ose  in  product d e s ig n , improved m anufacturing

p r o c e s s e s , production  and in ven tory  c o n tr o l sy s tem s , and

q u a lity  assurance sy stem s.

A la r g e  p a r t o f  th e  cause o f  change in  th e  m arketplace

has been the improved q u a lity  o f  fo r e ig n  p ro d u cts . As

s ta te d  by Harwood, P re s id e n t o f  S ig n e t ic s  C orporation , "We

had a l l  s ta r te d  to  hear about Japanese q u a lity  and

p r o d u c t iv ity , and we began to ponder such

sta tem en ts as 'q u a li ty  w i l l  be the b attlegrou n d  o f  the

fu tu re '"  (1984, p . 2 6 ) .  In recen t y e a r s , numerous a r t i c l e s

have been w r itte n  which in d ic a te  th a t  the U nited S ta te s

m anufacturer w i l l  have to  improve q u a lity  and p r o d u c t iv ity

or be fo rced  o u t o f  the in te r n a t io n a l m ark etp lace. Olson

(1 9 8 5 ), P re s id e n t o f  AT&T s t a t e s .

r .
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As an in te r n a t io n a l p la y e r , we are up a g a in s t  v e r y , 
very  h ig h ly  com petent co m p etito rs . And th e  Japanese  
are  h igh  on th e  l i s t .  They have worked hard on 
q u a l it y ,  and th a t  g iv e s  them an advantage. I f  you 're  
goin g  to  be a g lo b a l p la y e r , q u a lity  i s  c r u c ia l .
(p . 34)

The problem o f  poor q u a lity  i s  n o t l im ite d  to  American 

m arkets. B u tcher, B r it is h  P arlim entary U ndersecretary o f  

S ta te  fo r  Trade and In d u stry , s t a t e s  th a t ,  "goods from 

Germany and Japan f lo o d  a cro ss  world m arkets and in  many 

in s ta n c e s  le a v e  n a t iv e  products standing" (1983, p . 3 9 ) . 

There have a ls o  been changes in  world market sh a re .

"Foreign c o m p e tito r s , p r im a rily  the Japan ese, moved 

u n b e lie v a b ly  q u ick ly  to  ga in  a fo o th o ld  and then b u ild  

market share w ith  lo w -c o s t  h ig h -q u a lity  products" (Ripp, 

1983, p . 1 2 ) . Among the markets w ith in  which the Japanese  

are now a dominant fa c to r  are  au to m o b iles , e le c tr o n ic  

d e v ic e s  such as t e l e v i s io n s ,  v id eo  r e c o rd er s , r a d io s ,  

s t e r e o s ,  and microwave o v en s, as w e ll  as record ing ta p e .

A ll  o f  th ese  markets were once dominated by American 

m anu factu rers. In th e  ca se  o f  European m anufacturers, 

E n g lish  and German a u to m o b iles , once a major com petitor on 

th e  world m arket, no lon ger  hold a s ig n i f i c a n t  share o f  

th a t  m arket. One o f  the primary reasons fo r  th e se  changes 

in  world market share has been the p erce iv ed  q u a lity  o f  the  

Japanese prod u ct.

The system s used by Japanese com p etitors to c o n tr o l  

q u a lity  have changed in  r ec en t years (Kume, 1985). Among 

th e  changes in  the q u a lity  system s are the use o f

r '    "
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s t a t i s t i c a l  p rocess c o n tr o l ,  p ro cess  c a p a b il i ty  s t u d ie s ,  

g u a li ty  c i r c l e s ,  r o b o t ic s , machine v i s io n ,  and computer 

data b a s e s . As w e l l ,  more o f  th e  r e s p o n s ib i l i t y  for  

q u a lity  has been s h if t e d  to  the in d iv id u a l worker and away 

from th e  " in sp ecto r ."  "The su cc ess  o f  Japanese q u a lity  

c o n tr o l has drawn worldwide a t te n t io n  to  the d if fe r e n c e  

between Japanese and w estern q u a lity  con tro l"  (Kume, 1985, 

p . 1 3 ) .

In d e sc r ib in g  American q u a lity  c o n tr o l system s, P. C.

Crosby (1984) s t a t e s .

I t  may a lread y  be too la t e  for  q u a lity  c o n tro l  
p r o fe s s io n a ls  as they op erate  today . Because o f  a 
stubborn in s is t e n c e  th a t error i s  in e v ita b le  and a 
r e lu c ta n c e  to  lea rn  about management, th e ir  
c r e d i b i l i t y  i s  very  low . CEOs co n sid er  them l i t t l e  
h elp  in  causin g  th e  n ecessary  management s t y le  
ch an ges, and an a c tu a l o b s ta c le  when i t  comes to  
making q u a lity  improvements company-wide. (p. 35)

I t  appears th a t changes w i l l  have to  be brought about in

the p r o c ess  o f  managing q u a lity  in  American in d u stry . In

order to  make changes in  the p ro cess  o f  managing q u a l ity ,

changes have to be made in  the education  and tra in in g  o f

managers and q u a lity  assurance p erso n n e l. As s ta te d  by

McDermott (1 9 8 3 ), V ic e -p r e s id e n t for  q u a lity  and

r e l i a b i l i t y  assurance o f  the Rockwell In te r n a tio n a l

C orporation:

The f i e l d  o f  education  and tr a in in g  p rov id es us w ith  a 
major op p ortu n ity  to provide product q u a lity  both near 
and lon g-term . TO stren gth en  our education  and 
tr a in in g  programs, we must take a new look  a t  many o f  
our t r a d it io n a l  p r a c t ic e s  and a t  c o o p era tiv e  e f f o r t s  
by both our ed u ca tion a l in s t i t u t io n s  and in d u stry .
(p . 32)

r ~ ....... "
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TO t h i s  end, t h is  study attem p ts to  p rov id e  inform ation  to  

managers, ed u ca to rs , and tr a in in g  p erson n el fo r  th e  purpose 

o f  improving the q u a lity  tech n o logy  taugh t and p r a c tic ed  in  

th e  U nited S ta te s .

Statem ent o f  th e  Problem

The problem o f  t h is  stu dy  was to  compare th e  l e v e l  o f  

th e  im portance and th e  frequency o f  perform ance o f  s e le c te d  

q u a lity  assurance ta sk s  in  th e  p r e sen t and in  th e  fu tu re  

and to  determ ine p o te n t ia l  reason s fo r  any changes between  

th e  p r e sen t and th e  fu tu r e . P r a c tic in g  c e r t i f i e d  q u a lity  

en g in eers working fo r  m anufacturing companies in  the United  

S ta te s  were surveyed to o b ta in  t h i s  in form ation .

Purpose o f  the Study

This study was conducted so th e  in form ation  could  be 

a p p lied  to management d e c is io n  making r e la te d  to  q u a l ity ,  

in d u s tr ia l  job d e s c r ip t io n s , ed u ca tio n a l programs, and 

tr a in in g  d esig n  and developm ent in  in d u s tr ia l  s e t t in g s .

This study focu sed  on ta sk s organ ized  in  th e  fo llo w in g  

c a te g o r ie s  which have been id e n t i f ie d  through a 

com prehensive review  o f  cu rren t r e la te d  l i t e r a t u r e .  The 

review  inclu ded  jou rn al a r t i c l e s ,  te x tb o o k s , and th e  ASQC 

requirem ents fo r  q u a lify  en g in eer in g  c e r t i f i c a t i o n :

1 . D esign Review

2 . P rocess C a p a b ility
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3 . P rocess C ontrol

4 . Vendor R e la tio n s

5 . Customer R e la tio n s

6 . A p p lic a tio n s

a . Communication

b . Leadership

c . Management

d . S t a t i s t i c a l

e . Computer

f . T e c h n ic a l /S c ie n t i f ic

These c a te g o r ie s  rep resen t a method o f  c la s s i f y in g  the  

more s p e c i f i c  job r e s p o n s ib i l i t i e s  (ta sk s) o f  th e  q u a lity  

en gineer (G ael, 1 9 83 ). S p e c if ic  ta sk s  were id e n t i f ie d  by 

an alyzin g  the job d e sc r ip t io n s  o f  p r a c t ic in g  c e r t i f i e d  

q u a lity  e n g in e e r s .

O b jectiv e  o f  th e  Study

This stu dy  attem pted to  answer a number o f  im portant 

q u e s t io n s . These q u estio n s  r e la t e  to  the s p e c i f i c  ta sk s  

performed by q u a lity  en g in eers in  m anufacturing firm s in  

the U nited S t a t e s ,  a fo r e c a s t  o f  the n atu re o f  th e se  ta sk s  

in  th e  fu tu r e , and the id e n t i f ic a t io n  o f  p o te n t ia l  reasons  

fo r  change between the p r e sen t and th e  fu tu r e . A sample o f  

p r a c tic in g  q u a l ity  en g in eers was drawn from firm s th a t  had 

been id e n t i f ie d  as le a d e r s  in  product q u a l ity  in  a 1985 

Gallup Study, Consumer P ercep tio n s Concerning th e  Q u a lity

r ~
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o f  American Products and S e r v ic e s  (1985, pp. 5 - 7 ) .  See 

Appendix A fo r  a l i s t  o f  lea d in g  com panies. A second  

sample o f  q u a l ity  en g in eers  was drawn from companies o th er  

than th o se  id e n t i f ie d  as being le a d e r s . In an e f f o r t  to  

secu re  co o p era tio n  and commitment to  th e  survey  p roced u res, 

each p o te n t ia l  respondent was s e n t  a l e t t e r  ex p la in in g  the  

exp ected  procedures and a p o s t  card upon which to in d ic a te  

whether or n o t th ey  would p a r t ic ip a t e .

These two groups were surveyed in  an e f f o r t  to  

id e n t i f y  and /or fo r e c a s t  th e  im portance o f  and the  

frequency o f  perform ance o f  s e le c te d  q u a lity  en g in eer in g  

ta s k s . The survey in vo lved  th ree  s t e p s .  Step 1 con sid ered  

th e  p r e s e n t . Step 2 fo r e c a s te d  th e  fu tu r e , and Step 3 

id e n t i f ie d  a n t ic ip a te d  c a t a ly s t s  fo r  any expected  change.

In m odeling term s, th e  study was b a s ic a l ly  a four c e l l  

stu dy (McGrath & W atson, 1970, pp. 8 6 -8 ) .  F igu re 1 i s  a 

model o f  t h i s  s tu d y .

The stu d y  attem pted to  answer the fo llo w in g  research  

q u e s t io n s :

1. What are th e  ta sk s  p r e se n t ly  performed by q u a lity  

e n g in e e r s , how im portant are th e y , and how fr e q u e n tly  are  

th ey  performed?

2 . I s  th ere  a s t a t i s t i c a l l y  s ig n i f i c a n t  d if fe r e n c e  

between ta sk s  performed in  lea d in g  companies and o th e rs  a t  

p resen t?
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P resen t  Future

Group I Group I

Group I IGroup I I

Q u a lity  en g in eers  from th e  top 43 companies. 

Q u ality  eng ineers  from companies o th er  than top  

43.

D if fe r e n c e  in responses between Group I and 

Group I I  in  the p r e se n t .

D if fe r e n c e  between the p r e sen t  and the  fu tu re  

w ith in  Group I .

D if fe r e n c e  between the p r e sen t  and the fu tu re  

w ith in  Group I I .

D if fe r e n c e  between Group I and Group I I  in  the  

fu tu r e .

D if fe r e n c e  o f  combined groups between the  

p r e se n t  and the fu tu re

Figure 1 

Model o f  the Study
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3. Of the s e le c t e d  ta s k s ,  how important w i l l  they be 

and how freq u en tly  w i l l  they be performed, f i v e  years  

hence?

4 . I s  there  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  d i f f e r e n c e

between the  perception  o f  the ta sk s  performed w ith in  each

group between the p r e sen t  and the fu tu re?

5 . I s  there 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  d i f f e r e n c e  in

the perception  o f  the ta sk s  performed between lead in g

companies and o th e r s ,  f i v e  years hence?

6. I s  there  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  d i f f e r e n c e  in  

the p ercep tio n s  o f  the  ta sk s performed by both groups 

combined, tr e a t in g  the two groups as i f  they were one,  

between the p resen t  and the future?

7. What c a t a l y s t s  are a n t ic ip a te d  to in f lu e n c e  any 

fu tu re  changes?

Importance o f  the Study

In order for  the United S ta te s  to regain i t s  former

p o s i t io n  as a lead er  in  world m arkets, the managers o f  i t s

in d u s tr ie s  must learn  to more e f f e c t i v e l y  c o n tro l  the

q u a l i ty  o f  products . As s ta te d  by P. C. Crosby (1984),

Many e x e c u t iv e s  ta lk  about q u a l i t y  but very few are  
r e a l ly  e f f e c t i v e  in  causing i t  to  happen. Most o f  the  
e x e c u t iv e s  who use i t  as p art o f  th e ir  speeches are  
s in c e r e  but misinformed. They think th a t  j u s t  p u tt in g  
in  a q u a l i ty  system  w i l l  f i x  t h in g s ,  but i t  d o e s n ' t ,  
and then they are  confused and d isa p p o in ted . I f  they  
had been educated on the s u b je c t ,  they would not have 
been under such a d e lu s io n ,  (p. 36)

E  '  '
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In fu r th er  ex p la in in g  the  s i t u a t i o n ,  P. C. Crosby (1984) 

s t a t e s ,  "Upper managers need something s o l i d  in the way o f  

s p e c i f i c  deeds to  be done, and they them selves have to  be 

pa rt  o f  the  doing o f  those  deeds" (p. 3 6 ) .

Support fo r  the idea th a t  managers do n o t  understand  

the fu n ct io n  o f  q u a l i ty  system s was in d ic a ted  in an 

American S o c ie ty  for  Q uality  Control (ASQC) study conducted  

in 1981. The ASQC task group le a d e r ,  Hagan (1984) s t a t e s  

t h a t ,

The survey c l e a r l y  shows th a t  w h ile  se n io r  b u s in e ss  
e x e c u t iv e s  recogn ize  q u a l i ty  as being somewhat 
im portant, they norm ally do n o t  become invo lved  in  
q u a l i t y  management, do n o t  sponsor formal q u a l i t y  
sta tem en ts  or p o l i c y ,  and do n o t  understand the  
p o t e n t ia l  e f f e c t  o f  q u a l i ty  on key b u s in ess  
o b j e c t i v e s ,  (p. 44)

The importance o f  management's r o le  in improving 

q u a l i ty  i s  presen ted  by Dorsky (198 4 ) ,  when he s t a t e s  th a t  

"American ind ustry  and p a r t i c u la r ly  American q u a l i ty  have 

l o s t  th e ir  way and th a t  they are in trouble"  (p. 1 6 ) .  He 

goes on to  say  th a t  th ere  are two areas o f  management 

f a i lu r e :

1. Q uality  c o n tr o l  people  g e n e r a l ly  have f a i l e d  
to  e v a lu a te  each new p r o fe s s io n a l  development a g a in s t  
the  p e r sp e c t iv e  o f  true b u s in e ss  o b j e c t i v e s .  Their 
lack  o f  su cc ess  in o b ta in in g  management commitment i s  
o f te n  sim ply a r e f l e c t io n  o f  t h i s  f a c t .

2 .  Nonquality c o n tr o l  management g e n e r a l ly  has 
abd icated  i t s  r e s p o n s ib i l i t y  in  the  q u a l i ty  area to  
the s p e c i a l i s t s .  Having done s o ,  they a c t u a l ly  have 
c rea ted  a vacuum in  t h i s  area . (p. 16)

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



1 0

There are many p o t e n t ia l  i s s u e s  to  be consid ered  i f  

q u a l i t y  i s  to  be improved. "One o f  th e se  i s s u e s  in v o lv e s  

th e  g e n e ra l  adequacy o f  education  and t r a in in g ,  n o t  o n ly  

w ith in  in d u s t r ia l  concerns but throughout the ed u ca tion a l  

in fr a s tr u c tu r e  th a t  supports them" (McDermott, 1983, 

p . 3 0 ) .

Education and tr a in in g  can have a s i g n i f i c a n t  impact

on how management and q u a l i t y  p r o f e s s io n a ls  view  the-ir

r e s p o n s i b i l i t i e s .  As s t a t e d  by McDermott (1983):

Most o f  our cu rren t q u a l i t y  assurance p ersonn el were 
n o t  tra in ed  fo r  t h i s  f i e l d  o f  work through a formal 
ed u ca t io n a l  program. Their formal education  was 
u s u a l ly  in  some o th er  b a s ic  d i s c i p l i n e ,  such as 
ch em is try ,  b io lo g y ,  or e n g in e e r in g ,  and they obtained  
knowledge o f  the q u a l i t y  s c ie n c e s  from o n -th e -jo b  
e x p e r ie n c e ,  sem inars and sh o r t  c o u r s e s ,  and e x te n s iv e  
reading in  p r o f e s s io n a l  p u b l ic a t io n s  devoted to t h i s  
s u b je c t .  We are now reaching a p o in t  where the  
s o p h i s t i c a t io n  o f  t h i s  s c ie n c e  demands a more formal 
approach through th e  edu ca tion a l in fr a s t r u c t u r e .  . .
My p erso n a l exp er ien ce  in d ic a te s  t h a t ,  d e s p i t e  what we 
o f t e n  hear , q u a l i t y  problems stem more from lack  o f  
knowledge or tr a in in g  than from workers' 
i n d i f f e r e n c e .  I t  would appear then th a t  improvement 
in  education  and t r a in in g  o f f e r s  one o f  the most 
prom ising o p p o r tu n it ie s  fo r  q u a l i t y  improvement.
(p. 32)

In order to  reduce and e l im in a te  co n fu s io n  about what 

q u a l i t y  en g in eers  need to  do to  s i g n i f i c a n t l y  improve the  

q u a l i ty  o f  American p r o d u cts ,  t h i s  study was conducted to  

id e n t i f y  and determ ine th e  l e v e l  o f  importance and the  

frequency o f  performance o f  s e l e c t e d  q u a l i t y  eng in eer in g  

ta sk s  in  the p r e se n t  and in  the  fu tu re  and to  determine  

f a c to r s  th a t  might in f lu e n c e  any a n t ic ip a te d  change.
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This inform ation w i l l  a s s i s t  managers and 

a d m in is tra to rs  in  the p rocess  o f  d es ig n in g  and develop in g:

1 . Job d e s c r ip t io n  for  q u a l i t y  r e la te d  p o s i t i o n s .

2 .  Academic c u r r ic u la  fo r  two y e a r ,  four yea r , and 

p ostgrad uate  education  programs.

3. Academic cou rses  o f  study fo r  two y e a r ,  four y ea r ,  

and p ostgrad uate  education  programs.

4 . I n d u s tr ia l  tr a in in g  programs.

5 . O rgan iza tion a l development.

L im ita t io n s  o f  the Study

The ta sk s  included in t h i s  study were der ived  from the  

o u t l in e  o f  the body o f  knowledge included  in  the  American 

S o c ie ty  fo r  Q u a lity  C o n tro l, Q uality  E n gin eer-in -T ra in ing  

C e r t i f i c a t io n  Program (1984, pp. 5 - 1 2 ) ,  an a n a ly s is  o f  

q u a l i ty  eng ineer  job d e s c r ip t io n s  ob ta in ed  from lead in g  

manufacturing f ir m s ,  and a review o f  r e la te d  l i t e r a t u r e .

The pop u la tion  o f  t h i s  study was th e  p r a c t ic in g  

c e r t i f i e d  q u a l i t y  en g in eers  o f  manufacturing firm s in the  

United S t a t e s .

D e f in i t io n  o f  Terms

F u n ction :

A broad su b d iv is io n  o f  a job composed o f  a group o f  
ta sk s  th a t  are somewhat r e la te d  because o f  the nature  
o f  the  work or the  behavior in v o lv e d ,  such as 
acq u ir in g  in form ation . There appear to be two types  
o f  fu n c t io n s :  (1) su perv isory  (o rg a n iz in g , p lan n in g ,
d i r e c t in g ,  d e v e lo p in g , and so on) and (2) d ir e c t  work
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(m ainta in ing , r e p a ir in g ,  o p e r a t in g ,  and so o n ) .  
Functions are g e n e r a l ly  expressed  w ith  a c t io n  words 
ending in "ing." Examples o f  fu n c t io n s  in c lu d e  
performing p rev en tiv e  maintenance, c o l l e c t i n g  d a ta ,  
and develop ing su b o rd in a tes .  (G ael, 1983, p . 9)

Group I : The sample s e le c t e d  from lead in g

manufacturing companies.

Group I I : The sample s e le c t e d  from nonleading

manufacturing companies.

Job; "An amalgam o f  fu n c t io n s  performed by in d iv id u a l

employees. When the same group o f  fu n c t io n s  i s  performed

by a s e t  o f  employees, they are sa id  to have the same job"

(Gael, 1983, p. 1 0 ) .

Q uality  E ngineering:

Q uality  engineering  i s  th a t  s p e c i a l t y  branch o f  
p r o fe s s io n a l  engineering  which req u ires  such education  
and experien ce  as to master the  unique body o f  
knowledge o f  s u b s ta n t ia l  i n t e l l e c t u a l  co n ten t  which 
makes up the q u a l i ty  s c ie n c e s  and to understand and 
apply the p r in c ip le s  o f  product and s e r v ic e  q u a l i ty  
e v a lu a t io n  and c o n tr o l .  This body o f  knowledge and 
ap p lied  tec h n o lo g ie s  in c lu d e ,  but are not l im ite d  to ;  
development and operation  o f  q u a l i ty  c o n tr o l  system s;  
a p p lic a t io n  and a n a ly s is  o f  t e s t in g  and in sp e c t io n  
procedures; the a b i l i t y  to  apply metrology and 
s t a t i s t i c a l  methods to  d iagnose  and c o r r e c t  improper 
q u a l i ty  co n tro l  p r a c t ic e s  which assure  product and 
s e r v ic e  conform ity to p rescr ib ed  stan dards , an 
understanding o f  human fa c to r s  and m otiva tion ;  
f a c i l i t y  w ith  q u a l i ty  c o s t  concep ts  and techn iqu es;  
the knowledge and a b i l i t y  to develop  and adm inister  
management inform ation system s and to a u d it  q u a l i ty  
system s for  d e f ic ie n c y  i d e n t i f i c a t io n  and c o r r e c t io n .  
(American S o c ie ty  fo r  Q uality  C on tro l,  1984, p . 5)

Task;

A d i s c r e t e  organized u n it  o f  work, w ith  a d e f i n i t e  
beginning and end, performed by an in d iv id u a l  to  
accomplish the g o a ls  o f  a jo b . A task i s  d escrib ed  by 
a statem ent th a t  s t a r t s  w ith  an a c t io n  verb and 
in c lu d es  the o b je c t  o f  th a t  verb . Tasks performed by

f  "  “
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job incumbents can be d iv id ed  in to  f in e r  and f in e r  
segm ents. As a g en era l r u le ,  ta sk s  should be s ta te d  
a t  a l e v e l  and in  a form s u i ta b le  to  meet the  job  
a n a ly s is  o b j e c t iv e s  a t  hand. Greater degrees o f  task  
s p e c i f i c i t y  and d e t a i l  are  u s u a l ly  reserved  for  
s p e c ia l i z e d  te c h n ic a l  purposes— fo r  example, preparing  
tr a in in g  m a ter ia ls  or maintenance manuals. Some 
examples o f  task s  are  to so ld er  le a k s  in  a r a d ia to r ,  
to  sch ed u le  b a s ic  input fo r  a manual data  system , and 
to op era te  a paper tape punch and read er . (Gael', 1983, 
p . 9)
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CHAPTER II  

REVIEW OF RELATED LITERATURE

To a s s i s t  in  determ ining the l i s t  o f  s e l e c t e d  task s  

performed by q u a l i t y  en g in eers  and to  help  determ ine the  

d esig n  o f  th e  study to  be implemented, a review o f  r e la te d  

l i t e r a t u r e  was conducted. The review  a ls o  i d e n t i f i e d  any 

other  s t u d ie s  th a t  have been conducted in  an attem pt to  

id e n t i f y  ta sk s  performed by s im i la r  p r o f e s s io n a l s .

The rev iew  i s  organized  as fo l lo w s :

1 . Body o f  q u a l i t y  en g in eer in g  knowledge.

2 .  D e s c r ip t io n s  o f  q u a l i ty  r e la te d  c a r e e r s .

3 . D e f in i t io n s  and c h a r a c t e r i s t i c s  o f  t a s k s .

4 . W riting  task  s ta te m en ts .

5 .  Research methodology.

6. R ela ted  s t u d i e s .

7 . Q u a lity  techn ology  c u r r ic u la .

Body o f  Q u a lity  Engineering Knowledge

The American S o c ie ty  fo r  Q u ality  Control (ASQC) (1984) 

has i d e n t i f i e d  an in c lu s iv e  body o f  knowledge for  q u a l i t y  

e n g in e e r in g .  That body o f  knowledge was i d e n t i f i e d  for  the  

purpose o f  g en era tin g  q u es t io n s  to be asked as p a r t  o f  the  

q u a l i ty  e n g in eer in g  c e r t i f i c a t i o n  exam ination . E ight  

s u b d iv is io n s  are included as fo l lo w s :

1. Fundamental con cep ts  o f  p r o b a b i l i t y ,  s t a t i s t i c a l  

q u a l i ty  c o n t r o l ,  and design  o f  experim ents.
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2 . Q u a lity  p lan n in g , management, and product  

l i a b i l i t y .

3. M etrology, in s p e c t io n ,  and t e s t i n g .

4. Q uality  c o s t  a n a ly s i s .

5 .  Q uality  a u d it in g .

6. R e l i a b i l i t y ,  m aintenance, and product s a f e t y .

7 . Q u a lity  inform ation system s.

8 . M otivation and human f a c t o r s .

This o u t l in e  se r v e s  as the means o f  o rg a n iz in g  the q u a l i ty  

en g in eer in g  c e r t i f i c a t i o n  exam ination . The q u es t io n s  on 

th e  examination are grouped in to  th e se  s u b d iv is io n s .

The com plete o u t l in e  in c lu d es  f i v e  l e v e l s .  The f i v e  

l e v e l s  s t a r t  w ith  th ose  l i s t e d  above and in c lu d e  four  

l e v e l s  below th ose  l i s t e d  above. Because o f  the  

comprehensive nature  o f  the com plete o u t l i n e ,  i t  can serv e  

as a means o f  id e n t i f y in g  q u a l i t y  en g in eer in g  ta sk s  and as  

a p o t e n t ia l  means fo r  c a te g o r iz in g  th ose  ta sk s  fo r  the  

purposes o f  t h i s  s tu d y .

Authors o f  t e x t s  in  the f i e l d  o f  q u a l i t y  technology  

have d ev ised  va r iou s  means o f  o rg an iz in g  the  concepts  o f  

the  f i e l d  o f  q u a l i ty  tech n o logy . Sinha & W illborn (1985) 

have organized  i t  as fo l lo w s :

I .  Background o f  Modern Q uality  Assurance

1. Concepts and D e f in i t io n s

2 .  Assurance o f  Q uality

r
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3. The Human A spects

4 . Managerial Dimensions

I I .  Planning and C on tro ll in g  o f  Q u a lity

5 . Planning and Control Through S t a t i s t i c a l  

Data

6. P ro b a b ili ty  and S t a t i s t i c s  in  Management 

D ecis ion s

7 . The Planning I n te r fa c e :  Q u a lity  and 

Production

8. Q uality  o f  Design: Product and S e r v ic e s

9 .  Q uality  o f  D esign: Production and

Operations

10. Q uality  o f  Design: Resources and Supp lies

11. Q uality  o f  Conformance: In sp e c t io n  and

Process Control

12. Q uality  o f  Conformance: Acceptance  

Sampling Techniques

13. Q uality  o f  Performance: Customer R e la tio n s  

and L i a b i l i t y

I I I .  Managing Q uality  Assurance

14. O b jectives  and S tr a te g ie s

15. O rganization: Design and Development

16. Q uality  Information Systems and D e c is io n s

17. Q uality  Cost Accounting and Performance 

Control

18. Q uality  Program: Design and Development

r
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19. Q u a lity  Audit and C o rrect iv e  A ction s

20. P u b lic  Concern in Q uality  (pp. ix -x v )

This o r g a n iza t io n  p rov id es  a sy stem atic  means o f  organ iz ing  

the knowledge r e la te d  to q u a l i ty  tech n o logy . I t  i s  then a 

l e s s  d i f f i c u l t  task to  determ ine and organ ize  the job 

fu n c t io n s  o f  a q u a l i t y  en g in eer . This o r g a n iza t io n  

p r e se n ts  both management and engineering  fu n c t io n s .  For 

purposes o f  t h i s  study i t  was n ecessary  to e x tr a c t  those  

most c l o s e l y  r e la te d  to the q u a l i ty  eng in eer in g  fu n c t io n ,  

y e t  m aintain those  management s k i l l s  which are required o f  

q u a l i ty  e n g in e e r s .

In studying  t h i s  and 19 other o u t l in e s  o f  t h i s  body o f  

knowledge (see  Appendix B ) , i t  becomes apparent th a t  the  

authors in  t h i s  area o f  study agree on a m ajor ity  o f  the  

fu n c t io n a l  areas o f  knowledge th a t  make up q u a l i t y  

tech n o log y . Follow ing i s  a p o t e n t ia l  o r g a n iza t io n  o f  th a t  

knowledge in to  fu n c t io n a l  a r ea s .

Design review i s  the p rocess  o f  r e la t in g  d esign  

s p e c i f i c a t i o n s  to the p ro cess  c a p a b i l i t i e s  a v a i la b le  in  the  

p la n t  to determ ine i f  i t  can be produced to  the d e s ir ed  

q u a l i ty  w ith  the p r o c e sse s  a v a i la b le  or i f  i t  might be 

n ecessa ry  to update th ose  p r o c e s s e s .  This examination a lso  

in c lu d e s  the i d e n t i f i c a t i o n  o f  p o t e n t ia l  fu tu re  q u a l i ty  

problems by assessm ent o f  the v a r ia b le s  r e la te d  to the  

production  o f  the item . A th ir d  o b j e c t iv e  i s  to e s t a b l i s h

I
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t e n t a t iv e  q u a l i t y  c o n tr o l  procedures which w i l l  be t e s t e d  

in  a p i lo t - r u n  s i t u a t i o n .

P rocess c a p a b i l i ty  r e f e r s  to  the determ ination  o f  the  

v a r ia t io n  in h eren t in  a g iven  p r o c e s s .  S t a t i s t i c a l  

tech n iq u es  are ap p lied  to  the outp ut o f  the  p ro cess  and a 

d eterm ination  i s  made o f  th e  v a r ia t io n  to be expected from 

th a t  p r o c e s s .  S t a t i s t i c a l  v a r ia t io n  i s  compared to  

s p e c i f i c a t i o n  to le r a n c e s  to  determ ine i f  the p rocess  i s  

capable  o f  producing the d e s ir e d  q u a l i t y .  To perform t h i s  

t a s k ,  an engineer  must id e n t i f y  the  p o t e n t ia l  c o n tr o l l in g  

v a r ia b le s ,  develop  and/or s e l e c t  s t a t i s t i c a l  proced ures,  

c o l l e c t  th e  d a ta , and an a lyze  i t .  Most fr e q u e n t ly  the data  

are analyzed through the use  o f  computer tech n o logy .

P rocess  c o n tr o l  in c lu d e s  the  a p p l ic a t io n  o f  

s t a t i s t i c a l  techn iques to  the output o f  a p rocess  to  

determ ine i f  there  are changes in  v a r ia b le s  th a t  can be 

a ss ig n ed  a ca u se . This a p p l ic a t io n  in v o lv e s  the  

development and implementation o f  in s p e c t io n  and au d it  

p roced u res , the development and im plem entation o f  c o n tr o l  

c h a r t  proced ures , the  e s ta b lish m e n t  o f  c o n tr o l  l i m i t s ,  and 

rep ortin g  procedures. Because o f  the extreme v a r i a b i l i t y  

o f  the manufacturing s i t u a t i o n ,  i t  i s  n e c essa ry  to review  

and r e v i s e  c o n tr o l  procedures as w e l l  as  rep orting  

proced u res .

Vendor r e la t io n s  e n t a i l s  the p ro cess  o f  assur in g  th a t  

a l l  incoming m a ter ia ls  and purchased item s are o f  the

i  ~ '  ' .................................. ~
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d e s ir e d  q u a l i t y .  To assure  incoming q u a l i t y /  th e  q u a l i ty  

engineer  must develop  and implement acceptance  sampling  

procedures fo r  a l l  incoming item s. In an e f f o r t  to  reduce 

incoming in s p e c t io n ,  i t  has become common p r a c t i c e  to 

a s s i s t  vendors w ith  th e ir  q u a l i ty  problem s. This would - 

in v o lv e  the  development o f  q u a l i ty  system s th a t  w i l l  be 

used by the  vendor as p art o f  the manufacturing p r o c e s s .

Customer r e la t io n s  in v o lv es  the  p ro cess  o f  a ssu r in g  

th a t  the customer i s  s a t i s f i e d  w ith  the product and/or  

s e r v ic e  th a t  has been obtained from the company. To assu re  

th a t  s a t i s f a c t i o n ,  the  q u a l i t y  fu n c t io n  must d eve lop  and 

implement customer feedback system s. These system s must 

c o l l e c t  in form ation , analyze  i t ,  and su g g e s t  c o r r e c t iv e  

a c tio n  to  be taken. The a n a ly s is  o f  the problem req u ires  

th a t  the i d e n t i f i e d  d e f ic ie n c y  be traced  backwards through 

the production system , the source  o f  the problem be 

i d e n t i f i e d ,  and c o r r e c t iv e  a c t io n  i s  taken to e l im in a te  

th a t  problem.

The q u a l i ty  engineer  must apply gen era l management 

p r in c ip le s  as w e l l  as s p e c i f i c  q u a l i t y  tech n o lo g y . These 

management p r in c ip le s  might be organized  as f o l lo w s .

Communication s k i l l s  are extrem ely  im portant. The 

engineer must be ab le  to w r ite  understandable  p rop osa ls  and 

rep orts  as p a r t  o f  the management inform ation  system .  

Everyday in te r a c t io n s  w ith  co-w ork ers , s u p e r io r s ,  and
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su b o rd in a te s ,  req u ire  the engineer to speak and d isc u ss  

c l e a r l y .

Leadership s k i l l s  are required so th a t  in s tr u c t io n s  

are c a rr ie d  out in  the manner expected . The 

engineer/manager must be ab le  to m otivate  subordinates and 

p e e r s ,  and must be ab le  to e f f e c t i v e l y  d e le g a te  

r e s p o n s i b i l i t i e s .  Another important a sp ec t  o f  lea d ersh ip  

i s  th e  a b i l i t y  to perform e f f e c t i v e  tra in in g  s e s s io n s .

Management s k i l l s  a lso  in c lu d e  the a b i l i t y  to plan for  

th e  fu tu re  and to organ ize  r eso u rces .  Planning requires  

the  i d e n t i f i c a t i o n  o f  g o a ls  and o b j e c t i v e s ,  as w e l l  as the  

development o f  system s to accomplish those  g o a ls  and 

o b j e c t i v e s .  The org a n iza tio n  o f  resou rces  req u ires  the  

estab lish m en t o f  r e s p o n s i b i l i t i e s  and the determ ination o f  

a c c o u n ta b i l i ty .

The understanding o f  and the a b i l i t y  to apply  

s t a t i s t i c s  are everyday a c t i v i t i e s  o f  the q u a l i ty  

en g in eer .  S t a t i s t i c a l  methods are a p p lied  to incoming 

m a te r ia ls ,  in -p r o c e s s  item s, as w e l l  as f i n a l  products .  

P rocess c a p a b i l i ty  i s  determined through s t a t i s t i c a l  

techn iqu es and p ro cess  co n tro l req u ires  continued  

a p p l ic a t io n  o f  var iou s  s t a t i s t i c a l  co n cep ts .  These 

a p p l ic a t io n s  in c lu d e  d e s c r ip t iv e  as w e l l  as in f e r e n t ia l  

tech n iq u es .  The d esign  o f  experiments a llow s q u a l i ty  

en g in eers  to determine the in te r a c t io n  o f  var iou s v a r ia b le s  

in  the  manufacturing p r o c ess .

r
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Because o f  the  scope o f  the q u a l i t y  e f f o r t ,  i t  i s  

n e c essa ry  to in corp orate  computer technology  to  save time 

and to  keep track o f  the la rg e  volumes o f  in form ation .  

Q u a lity  en g in eers  are required to  design  and/or s e l e c t  

computer technology  and implement i t s  u s e .

Q u ality  en g in eers  must have a base o f  t e c h n ic a l  and 

s c i e n t i f i c  knowledge in  order to  determ ine what v a r ia b le s  

are in vo lved  in  a g iven  s i t u a t i o n .  This knowledge must be 

o r ie n te d  to the types o f  products and p r o c e s s e s  th a t  are  

used in  the  p a r t ic u la r  company th a t  they  are working f o r .  

Because o f  the growth o f  knowledge in  the  te c h n ic a l  and 

s c i e n t i f i c  f i e l d s ,  eng ineers  must have an organized  method 

o f  "keeping up to  d a te ."

Together the  t e x t  book o r g a n iza t io n  and th e  ASQC 

o u t l i n e  provide a framework for  the development o f  the  

ta sk s  and the task  c a te g o r ie s  which are o f  major i n t e r e s t  

to  t h i s  stu dy .

D e sc r ip t io n s  o f  Q uality  R elated  Careers

The p rocess  o f  seek ing  a d e s c r ip t io n  o f  d u t ie s  and 

ta sk s  performed by q u a l i ty  eng ineers  included  searching  

v a r io u s  career  o r ie n te d  r e fe r e n c e s .  The fo l lo w in g  

d e s c r ip t io n s  were observed .

The D ic tio n a ry  o f  O ccupational T i t l e s  (1977) p resen ts  

t h i s  d e s c r ip t io n  o f  a q u a l i t y  c o n tr o l  en g in eer .

P lans and d i r e c t s  a c t i v i t i e s  concerned w ith
developm ent, a p p l ic a t io n ,  and maintenance o f  q u a l i ty

r
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standards fo r  p r o c ess in g  m a te r ia ls  in to  p a r t i a l l y  
f in i s h e d  or f in i s h e d  m a ter ia l  or prod u ct. Develops  
and i n i t i a t e s  methods and procedures fo r  in s p e c t io n ,  
t e s t i n g ,  and e v a lu a t io n .  D ev ises  sampling procedures,  
d e s ig n s  forms fo r  r eco rd in g , e v a lu a t in g ,  and rep ortin g  
q u a l i t y  and r e l i a b i l i t y  d a ta ,  and w r i te s  in s t r u c t io n s  
on use  o f  form s. E s ta b l is h e s  program to  e v a lu a te  
p r e c i s io n  and accuracy o f  production and p r o c ess in g  
equipment and t e s t i n g ,  measurement, and a n a l y t i c a l  
f a c i l i t i e s .  Develops and implements methods and 
procedures fo r  d i s p o s i t io n  and d e v is e s  methods to  
a s s e s s  c o s t  and r e s p o n s ib i l i t y  o f  d is c r e p a n t  
m a te r ia l .  D ir e c ts  workers engaged in  measuring and 
t e s t in g  product and ta b u la t in g  q u a l i ty  and r e l i a b i l i t y  
d a ta .  Compiles and w r i te s  tr a in in g  m a te r ia l  and 
conducts tr a in in g  s e s s io n s  on q u a l i ty  c o n tr o l  
a c t i v i t i e s .  May s p e c i a l i z e  in  any o f  fo l lo w in g  areas  
o f  q u a l i t y  c o n tr o l :  en g in eer in g  and d e s ig n ,  incoming
m a te r ia l ,  p ro cess  c o n t r o l ,  product e v a lu a t io n ,  
in ven tory  c o n t r o l ,  product r e l i a b i l i t y ,  resea rch  and 
developm ent, and a d m in is tr a t iv e  a p p l ic a t io n .  U su a lly  
required  to  have an en g in eer in g  d e g r ee ,  such as  
ch e m ic a l,  m echan ica l, or e l e c t r i c a l  e n g in eer in g  which 
i s  r e la te d  to  techn ology  o f  the  product e v a lu a te d .
(P. 29)

The ASQC (1984) Q u ality  E n g in eer in g -in -T ra in in g

C e r t i f i c a t io n  Program p r e se n ts  t h i s  d e s c r ip t io n :

Q u ality  Engineering i s  th a t  s p e c i a l t y  branch o f  
p r o f e s s io n a l  en g in eer in g  which req u ires  such education  
and exp er ien ce  as to master the unique body o f  
knowledge o f  s u b s ta n t ia l  i n t e l l e c t u a l  c o n te n t  which 
makes up the  q u a l i t y  s c ie n c e s  and to understand and 
apply the p r in c ip le s  o f  product and s e r v i c e  q u a l i t y  
e v a lu a t io n  and c o n t r o l .  This body o f  knowledge and 
a p p lied  t e c h n o lo g ie s  in c lu d e ,  but are n o t  l im i t e d  to :  
development and o p era tio n  o f  q u a l i ty  c o n tr o l  system s;  
a p p l ic a t io n  and a n a ly s i s  o f  t e s t in g  and in s p e c t io n  
procedures; the a b i l i t y  to  apply m etrology and 
s t a t i s t i c a l  methods to  d iagnose  and c o r r e c t  improper 
q u a l i t y  c o n tr o l  p r a c t i c e s  which assu re  product and 
s e r v ic e  conform ity  to  p re scr ib e d  stan dards; an 
understanding o f  human f a c t o r s  and m otiva tion ;  
f a c i l i t y  w ith  q u a l i t y  c o s t  concep ts  and tech n iq u es;  
the  knowledge and a b i l i t y  to  develop  and adm in ister  
management inform ation  system s and to a u d it  q u a l i ty  
system s fo r  d e f i c i e n c y  i d e n t i f i c a t i o n  and c o r r e c t io n .  
(1984, p . 5)

The D ic t io n a ry  o f  B u siness  and Management s t a t e s :

f  - - - - -
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"Q uality C ontrol: The attem pt to  ensure th e  presence
o f  q u a l i t a t i v e  fa c to r s  in  a product or standards o f  
performance in  a se rv ic e"  (1983, p .  4 08 ) .

The Encyclopedia o f  Careers and V ocation a l Guidance

(1984) s t a t e s  th a t:

Q u ality  Control Engineers promote p r e c i s io n  in  
manufacturing through co n sta n t  s u r v e i l la n c e  o f  q u a l i ty  
and incoming p a r ts  rece iv ed  from s u p p l ie r s  or  
su b c o n tr a c to r s .  They c o n tr o l  t h i s  area o f  work 
through su p erv iso ry  as w e l l  as personal involvem ent, 
(p. 54)

Among the  p o t e n t ia l  r e fer e n c es  fo r  d e s c r ip t iv e  

in form ation  on q u a l i t y  r e la te d  c a r e e r s ,  th ere  were many 

which d id  n o t  in c lu d e  s p e c i f i c  d e s c r ip t io n s .  Among th ese  

were:

1. Occupational Outlook Handbook (1982)

2 . C o lleg e  Placement C ou n c il ,  Incorporated 1984-85 

(1983)

3. Career Employment O pportunities D ir ec to r y  (1980)

D e f in i t io n s  and C h a r a c te r is t ic s  o f  Tasks

The term task  has many d e f i n i t i o n s .  A search  o f  the  

job a n a ly s is  l i t e r a t u r e  has revea led  th a t  McCormick (1979) 

l i s t s  s i x  c r i t e r i a  for  id e n t i f y in g  ta sk s:

1. A task i s  a group o f  manual a c t i v i t i e s  
d ir e c te d  toward a g o a l .

2 .  A task u s u a l ly  has a d e f i n i t e  beginn ing and
end.

3. A task in v o lv e s  p eop le*s in t e r a c t io n  w ith  
equipment, o th er  p eop le  and/or media.

4 . A ta sk ,  when performed, r e s u l t s  in  a 
m eaningful product.

5 .  A task in c lu d e s  a m ixture o f  d e c i s io n s ,  
p e r c e p t io n s ,  and/or p h y s ic a l  a c t i v i t i e s  required o f  a 
person .
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6. A task may be o f  any s i z e  or degree o f  
com p lex ity . But, i t  must be d ir e c te d  toward a 
s p e c i f i c  purpose or separate  p o rtio n  o f  a t o t a l  duty,  
(pp. 92-93)

Another d e f i n i t io n  o f  a task i s  presented  by F in e ,

H o lt ,  and Hutchinson (1974):

A task i s  an a c t io n  or a c t io n  sequence grouped through 
time designed to co n tr ib u te  a s p e c i f i e d  end r e s u l t  to 
the accomplishment o f  an o b j e c t iv e  and fo r  which 
fu n c t io n a l  l e v e l s  and o r ie n ta t io n  can be r e l ia b ly  
a ss ig n ed . The task a c t io n  or a c t io n  sequence may be 
p rim arily  p h y s ic a l ,  such as operatin g  an e le c tr - ic  
typ ew riter;  or pr im arily  m ental, such as analyzing  
data; and/or p r im arily  in te r p e r so n a l ,  such as 
c o n su lt in g  w ith  another person , (p. 4)

West (1976) s t a t e s  th a t ,  "a task i s  an a c t i v i t y ,

e i t h e r  mental or p h y s ic a l  or both (u su a lly  b o t h ) , the

r e s u l t s  o f  which are e i th e r  d i r e c t l y  observab le  or

in d ir e c t ly  in ferra b le"  (p. 4 ) .  He further  s t a t e s  th a t

th ere  are s i x  i d e n t i f i c a t io n  c r i t e r i a  fo r  ta sk s:

1. A task has a d e f i n i t e  beginning and ending.
2 . A task i s  an inherent p art o f  a job .
3. A task i s  done in a r e l a t i v e l y  sh o rt  period of  

tim e.
4. A task i s  amenable to t e s t in g  in  a r e a l - l i f e  

s i t u a t io n .
5 . A task i s  composed o f  su b -ta sk s  which are  

capable o f  sequencing in to  a term inal performance.
6. A task i s  the s m a l le s t  b i t  o f  meaningful 

a c t i v i t y  th a t  i s  done for  i t s  own sake when viewed in 
r e la t io n  to the t o t a l  array o f  job a c t i v i t i e s  
performed by the job incumbent, (pp. 6 & 7)

Terry and Evans (1973) reviewed a number o f  job

a n a ly s is  a r t i c l e s  and summarized the fo l lo w in g  d e f in i t io n s

o f  the term task:

1. An a c t io n  or sequence o f  a c t io n s  performed 
c lo s e l y  to geth er  in  time and d ir e c te d  toward an 
o b j e c t iv e ,  common g o a l ,  or outcome.
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2 . A u n i t  o f  work th a t  i s  a c o n s i s t e n t  and 
s i g n i f i c a n t  p a rt  o f  a duty or i s  a l o g i c a l  and 
n ecessa ry  s te p  in  the performance o f  a du ty .

3 . An o r d e r ly ,  homogeneous grouping o f  
g o a l -o r ie n te d  human a c t i v i t i e s  ap p lied  m eth od ica lly  to 
th in gs  or equipment and u su a l ly  performed by one 
person in  l e s s  than a day. Task a c t i v i t i e s  have an 
ob servab le  s t a r t  and stop  and are  composed o f  elem ents  
or sim ple  d i s c r e t e  responses th a t  are c a rr ie d  o u t  in- a 
cum ulative  and p r o g r e ss iv e  sequence.

4. A s e r i e s  or s e t  o f  work a c t i v i t i e s  needed to 
produce an i d e n t i f i a b l e  output th a t  can be 
independently  consumed or used or can be used as input  
in  a fu r th er  s ta g e  o f  production by the performer or 
someone e l s e .  (p. 8)

Gael (1983) has developed the fo l lo w in g :  A d e f i n i t i o n

o f  the term ta s k ,  a d e f i n i t io n  o f  the  term fu n c t io n ,  and a 

d e f i n i t io n  o f  the term job .

1. Task: A d i s c r e t e  organized  u n i t  o f  work, w ith  
a d e f i n i t e  beginn ing and end, performed by an 
in d iv id u a l  to accom plish the g o a ls  o f  a jo b . A task  
i s  d escr ib ed  by a statem ent th a t  s t a r t s  w ith  an a c t io n  
verb and in c lu d e s  the o b je c t  o f  th a t  verb . Tasks 
performed by job incumbents can be d iv id ed  in to  f in e r  
and f in e r  segm ents. As a genera l r u le ,  ta sk s  should  
be s ta te d  a t  a l e v e l  and in  a form s u i ta b le  to meet 
the  job a n a ly s is  o b j e c t iv e s  a t  hand. Greater degrees  
o f  task s p e c i f i c i t y  and d e t a i l  are u s u a l ly  reserved  
fo r  s p e c ia l i z e d  te c h n ic a l  purposes — fo r  example, 
preparing tr a in in g  m a ter ia ls  or maintenance manuals. 
Some examples o f  ta sk s  are to so ld er  lea k s  in a 
r a d ia to r ,  to sch ed u le  b a s ic  in p u t for  a manual data  
system , and to op erate  a paper tape punch and reader.

2 . F u n ction : A broad su b d iv is io n  o f  a job
composed o f  a group o f  task s th a t  are somewhat r e la te d  
because o f  the nature o f  the work or the behavior  
in v o lv ed , such as acquir ing  in form ation . There appear 
to be two types o f  fu n c t io n s :  (1) su perv isory
(o rg a n iz in g , p la n n in g , d i r e c t in g ,  d ev e lo p in g , and so 
on) and (2) d i r e c t  work (m ainta in ing , r e p a ir in g ,  
o p e r a t in g ,  and so o n ) .  Functions are g e n e r a l ly  
expressed  w ith  a c t io n  words ending in  "ing."  Examples 
o f  fu n c t io n s  in c lu d e  performing p r e v en tiv e  
m aintenance, c o l l e c t i n g  d a ta , and develop ing  
su b o rd in a te s .

3. Job: An amalgam o f  fu n c t io n s  performed by 
in d iv id u a l  em ployees. When the  same group o f
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fu n c t io n s  i s  performed by a s e t  o f  em ployees, they are  
sa id  to  have the  same job . (pp. 9 & 10)

These d e f i n i t i o n s  a s s i s t  in  grouping ta sk s  in to  fu n c t io n s

and fu n c t io n s  in to  jo b s .

W riting Task Statem ents

The p r o c ess  o f  w r it in g  task  sta tem en ts in v o lv e s  the  

c o l l e c t i o n  o f  inform ation about a job , breaking the job 

in to  f u n c t io n s ,  and breaking th e se  fu n c t io n s  in to  ta s k s .

I t  must be remembered th a t  a task  i s  a u n i t  o f  work th a t  i s  

performed by an in d iv id u a l ,  has a d e f i n i t e  beginn ing  and 

end, and r e s u l t s  in  a product or a s e r v ic e  (West, 1976,

p . 2) .

The p r o c ess  o f  w r it in g  the  s p e c i f i c  task  s ta tem en ts

fo l lo w s  a s e t  o f  procedures as presen ted  by Gael (1983):

The standard grammatical form for  w r i t in g  task  
sta tem en ts  i s  the  s im ple  sen ten ce  w ith  a s u b j e c t ,  a 
v erb , and an immediate o b j e c t .  The s u b je c t  o f  each  
task  sta tem en t i s  "I" understood and i s  om itted  from 
the  task s ta tem en t. The verb i s  an a c t io n  verb , and 
the  o b je c t  o f  the task statem ent i s ,  o f  c o u r se ,  the  
o b j e c t  o f  the  verb . A p r a c t ic e  th a t  seems to  have 
evolved  i s  to om it a r t i c l e s  from task  s ta te m e n ts ,  
thereby making the  s ta tem en ts  somewhat choppy, as w e l l  
as sh o r te r  and l e s s  w e l l - s tr u c tu r e d  than com plete  
s e n te n c e s ,  (p. 55)

He goes on to  s t a t e  th a t:

When w r it in g  task s ta te m e n ts ,  then , you should  (1) 
b egin  w ith  an app rop ria te  a c t io n  verb in  the  p r e sen t  
te n se —what i s  done; (2) in c lu d e  the  o b j e c t  o f  the  
verb—what i s  being acted  upon; and (3) in c lu d e  
q u a l i fy in g  inform ation as needed, (p. 56)

The task  sta tem en ts  w i l l  e v e n tu a l ly  be ev a lu a ted  by

respondents to  q u e s t io n n a ir e s .  T herefore, i t  i s  im perative
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th a t  the  sta tem en ts  be c le a r  and understandable to  th ese  

resp on d en ts . The fo l lo w in g  g u id e l in e s  should be fo llow ed  

to  in su re  u n d e r s ta n d a b il i ty :

1. Use s p e c i f i c  verbs and nouns.
2 . In c lu d e  one a c t io n  and one o b j e c t .
3 . Each task  should stand a lo n e .
4. Use fa m i l ia r  words.
5 . Use words c o n s i s t e n t l y .
6 . Each sta tem en t must be com patib le  w ith  ra t in g  

s c a l e s .  (G ael, 1983, pp. 57-59)

Task sta tem en ts  should n o t  in c lu d e:

1. Worker or job q u a l i f i c a t i o n s .
2 . P a r t ic ip a t io n  in  nonproductive a c t i v i t i e s .
3. O rganization p o l i c i e s  and p r a c t i c e s .
4 . Working c o n d it io n s .
5 . Im precise  or ambiguous term s. (G ael, 1983,

pp. 59 & 60)

Research Methodology

Research methods must be c o n s i s t e n t  w ith  the nature o f  

the d a ta .  According to  Leedy (1974), th ere  are var iou s  

so u rces  o f  data which lead  to research  m eth od o log ies . This 

study in vo lved  o b ser v a t io n s  which are q u a n t i f ie d  and 

t h e r e fo r e  could  be eva lu ated  w ith  appropriate  s t a t i s t i c a l  

p roced ures . Of the types o f  research  methods, t h i s  study  

would be commonly c a l l e d  a d e s c r ip t iv e  survey w ith  

s t a t i s t i c a l  a n a ly s is  to measure s i g n i f i c a n c e .

In the  c a se  o f  t h i s  s tu d y , survey respondents are  

c e r t i f i e d  by the  American S o c ie ty  for  Q u a lity  Control 

(ASQC). Q u a lity  eng in eer in g  c e r t i f i c a t i o n  req u ires  seven  

y ea rs  o f  d i r e c t  exp er ien ce  and the passage o f  the q u a l i ty  

en g in eer in g  c e r t i f i c a t i o n  exam ination . TO m aintain
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c e r t i f i c a t i o n ,  the engineer  must demonstrate th a t  h e /sh e  i s  

keeping u p -to -d a te  in  the  f i e l d  by a tten d in g  a t  l e a s t  36 

hours o f  r e la te d  ed u cation a l exp er ien ces  every three  

y e a r s .  T herefore, the  respondents o f  t h i s  study are  

recognized  by the ASCQ as experts  in  the  f i e l d  o f  q u a l i ty  

e n g in e er in g . Their p ercep tion s  were gathered and analyzed  

using  a L ik er t  s c a l e  w ith  f i v e  d i s t i n c t  v a lu e s ,  one through 

f i v e .  The d a ta ,  th e r e fo r e ,  are a t  l e a s t  nominal. The 

survey p ro cess  involved  two groups. Group I c o n s is te d  o f  

c e r t i f i e d  q u a l i ty  en g in eers  working fo r  lead in g  companies. 

Leading companies were id e n t i f i e d  by a Gallup study  

completed in  1985. Group I I  c o n s is te d  o f  c e r t i f i e d  q u a l i ty  

en g in eers  working for  nonleading companies. The survey  

p ro cess  w i l l  begin  w ith  the e sta b lish m en t o f  what task s  are  

p r e s e n t ly  performed by those  responding. The process  

allow ed for  the a d d it io n  to  task s  n o t  found in the  review  

o f  l i t e r a t u r e .

Group I and Group II  were s t a t i s t i c a l l y  t e s te d  to  

measure any d i f f e r e n c e s  in p ercep tio n s  o f  the importance 

and frequency o f  performance o f  ta s k s .  Of the var ious  

s t a t i s t i c a l  t e s t s  a v a i la b le ,  the c h i-sq u a re  two sample t e s t  

i s  the most powerful for  the type o f  data and research  

method (Dayton & Stunkard, 1971, p . 1 0 ) .

To determ ine the importance and frequency o f  

performance o f  the var iou s task s in the  fu tu r e ,  a second 

survey asked respondents to g iv e  th e ir  p ercep tio n s  by
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com pleting the instrum ent. The instrum ent a llow ed  

respondents to  add any ta sk s which they f e l t  are n o t  

included in  the  o r ig in a l  l i s t .  Group I and Group I I  were 

s t a t i s t i c a l l y  compared to measure any d i f f e r e n c e s  in  

p ercep t io n s  o f  the  fu tu r e ,  f i v e  years hence. The 

c h i-sq u are  two sample t e s t  was used to  measure fo r  the  

s t a t i s t i c a l  d i f f e r e n c e .  Group I p r e sen t  resp onses were 

compared to Group I fu tu re  resp on ses . Group I I  p r e sen t  

responses were compared to Group I I  fu tu re  r esp o n ses .  The 

c h i-sq u a re  two sample t e s t  measured fo r  s t a t i s t i c a l  

d i f f e r e n c e .

A l l  d i f f e r e n c e s  d iscovered  were accumulated and 

reported in  the th ir d  survey instrum ent. Respondents were 

asked to id e n t i f y  p o t e n t ia l  reasons fo r  the i d e n t i f i e d  

changes.

The th ree  s te p  survey p rocess  i s  a m odified  form o f  

the Delphi technique (Worsham, 1980, p . 2 7 ) .  I t  allow ed  

for  input by the  respondents a t  each o f  the  th ree  s te p s  

w h ile  rep orting  the r e s u l t s  o f  the p rev iou s s t e p .

Related S tu d ies

A s im ila r  s tu d y , A Study to I d e n t i f y  the Importance o f  

Tasks Performed by Manufacturing Engineers fo r  Manufacturers 

in the S ta te  o f  W isconsin , was conducted a t  the U n iv e r s ity  

o f  Minnesota (Y ost, 1984). The study was completed as p art  

o f  the requirements fo r  a Doctor o f  Philosophy Degree in
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V ocation a l Education. That study had the  fo l lo w in g  

o b j e c t iv e s :

1 . What i s  the  p r e sen t  l e v e l  o f  importance o f  the  
ta sk s  done in  manufacturing firm s?

2 .  What w i l l  the task l e v e l  o f  importance be 
f i v e s  years  from now?

3. What major changes w i l l  take p la c e  during the  
in te rv e n in g  f i v e  years?

4. What i s  the p r e sen t  l e v e l  o f  importance o f  
c a te g o r ie s  o f  manufacturing eng ineer in g  ta sk s  in  
manufacturing firm s?

5 . What w i l l  the l e v e l  o f  importance o f  task  
c a te g o r ie s  be f i v e  years from now?

6. What major changes in  l e v e l  o f  importance o f  
c a te g o r ie s  o f  ta sk s  w i l l  take p la c e  during the  
in te rv e n in g  f i v e  years?

7 . Does the p r e sen t  importance o f  ta sk s  d i f f e r
among sm a l l ,  medium, and la r g e  s i z e  firm s?

8. W ill  the importance o f  ta sk s  d i f f e r  in  f i v e
y ears  among sm a l l ,  medium, and la r g e  s i z e  
manufacturing firm s?

9 . Does the p r e sen t  importance o f  ta sk s  d i f f e r  
among manufacturing firm s drawn from v a r io u s  standard  
in d u s t r ia l  c l a s s i f i c a t i o n s ?

10. W ill  the importance o f  ta sk s  d i f f e r  in  f i v e
years  among manufacturing firm s drawn from variou s  
standard in d u s tr ia l  c l a s s i f i c a t i o n s ?  (pp. 7 & 8)

TO accom plish th e se  o b j e c t i v e s ,  th e  study c o l l e c t e d

inform ation from 75 W isconsin firm s in  th ree  s i z e

d e s ig n a t io n s  and f i v e  f i e l d s  o f  durable goods

m anufacturing. The f i v e  f i e l d s  inc luded:

1. Gray iron foun dries
2 . F abricated  p la t e  work
3. Farm machinery and equipment
4. C onstruction  machinery
5 . Motors and gen era tors  (pp. 83 & 84)

Managers o f  manufacturing en g in eer in g  were asked t h e ir  

op in io n s  concerning the importance o f  ta sk s  performed by 

manufacturing e n g in e er s .  The inq u iry  was made concerning  

the  degree o f  importance o f  ta sk s  "now" and the  degree o f

r  _
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importance o f  the same ta sk s "in f i v e  y e a r s ."  N in ety -n in e  

ta sk s  were inc lu ded  th a t  were d iv id ed  in to  ten  c a te g o r ie s :

1. Product d esign

2 . Manufacturing planning

3 . Manufacturing c o n tro l

4 . Q u a lity  c o n tr o l

5 . Human f a c to r s

6 . Manufacturing p r a c t ic e

7 . Manufacturing c o s t  c o n tro l

8. Inventory  c o n tr o l

9 . S o c ia l  r e s p o n s ib i l i t y

10. Manufacturing research  and development (p. 95)

The in d iv id u a l  ta sk s  were e x tr a c te d  from expert  

o p in io n ,  review  o f  cu rren t l i t e r a t u r e ,  p o s i t io n  

d e s c r i p t io n s ,  house organs and n a t io n a l  c u r r ic u la .  The 

primary sou rce  o f  cu rren t  l i t e r a t u r e  was the S o c ie ty  o f  

Manufacturing E ngineers.

Manufacturing firm s were ranked by c h ie f  operatin g  

o f f i c e r s  o f  f irm s in  the  same in d u s tr ia l  c l a s s i f i c a t i o n  and 

the  top f i v e  in  each c l a s s  were asked to  e v a lu a te  each  

ta s k .  The c h o ic e s  were:

1 . Very important

2 . Important

3 . Somewhat important

4 . Not important

The importance l e v e l  was rated  "now" and "in f i v e  y e a rs ."

f  “ ......................................... ........................
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A fter  the  data  were c o l l e c t e d ,  the a r ith m et ic  mean, 

the p ercen ta g e ,  and frequency d i s t r ib u t io n s  o f  importance 

"now" and importance "in f i v e  years" fo r  each in d iv id u a l  

t a s k ,  were e s t a b l i s h e d .  The means o f  a l l  ta sk s  were ranked 

"now" and "in f i v e  y e a rs ."  The mean o f  means was used to- 

rank each ca tegory  o f  ta sk s  "now" and "in f i v e  y ea rs ."  

A n a ly s is  o f  v a r ia n ce  was used to t e s t  fo r  s i g n i f i c a n t  

d i f f e r e n c e s  for  s i z e  groups o f  respondents and on 

c a te g o r ie s  o f  t a s k s .

The ta sk s  were arranged in  a h ierarch y  o f  p r e sen t  

importance from lo w e s t  mean to h ig h e s t  mean. Of the 99 

t a s k s ,  13 (13%) were considered  "very im portant," 56 (57%) 

o f  the ta sk s  were rated  "im portant," 24 (24%) o f  the  task s  

were con sid ered  "somewhat im portant,"  and 6 (6%) were rated  

"not im portant." The hierarchy o f  fu tu r e ,  "in f i v e  yea rs ,"  

importance found 33 (33%) o f  the 99 ta sk s  rated  as "very 

im portant,"  56 (57%) rated as "im portant," 10 (10%) rated  

as "somewhat im portant," and none o f  the  ta sk s rated  as 

"not im portant."  A l l  but one task  were p erce iv ed  as 

in c re a s in g  in  importance during th e  n ex t  f i v e  y e a r s .  The 

number one ranked task  was Communicate E f f e c t i v e l y .  The 

number one ranked ca teg ory  o f  ta sk s  was Human F a c to r s .

Yost (1984) came to the  fo l lo w in g  c o n c lu s io n s :

1. In the fu tu r e ,  c o m p u te r -sp e c if ic  ta sk s  are  

expected  to  s u b s t a n t ia l ly  in c r e a se  in  im portance.

r  —  ■ -
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2 . Competency i s  required in  most o f  the  ta sk s  

stu d ied  fo r  current en try  in  the occupation  o f  

manufacturing en g in eer in g .

3 . Competency i s  required in  a l l  o f  the  ta sk s  for  

fu tu re  en try  in to  the occupation o f  manufacturing  

e n g in eer in g . Of p a r t ic u la r  importance are ta sk s  r e la te d  to  

computer a p p l ic a t io n s .

4 . A broader s e t  o f  com petencies are required  fo r  

employment in  la rg e r  f irm s .

5 .  The s p e c i f i c  importance l e v e l s  o f  the  v a r io u s  

ta sk s  d i f f e r  w ith  the nature o f  the product manufactured.

In the  i n t e r e s t  o f  ga in in g  a b e t t e r  understanding o f  

the ta sk s  performed by q u a l i t y  e n g in e e r s ,  an e x te n s iv e  

review was begun to i d e n t i f y  course o f f e r in g s  and programs 

o f  study a t  the  p o s t  secondary l e v e l  in  the area o f  q u a l i ty  

technology in  the United S t a t e s .  I t  was q u ick ly  d iscovered  

th a t  the American S o c ie ty  fo r  Q uality  Control (1984) had 

undertaken such a stu d y . That study found th a t  t h i s  

su b je c t  area might come under the  v ar iou s  t i t l e s  o f  Q uality  

Technology, Q uality  S c ie n c e ,  or Q u a lity  Management.

Courses r e la te d  to  q u a l i ty  technology  can be found a t  

167 te c h n ic a l  s c h o o ls ,  ju n ior  c o l l e g e s ,  c o l l e g e s ,  and 

u n i v e r s i t i e s .  Typical course  t i t l e s  in c lu d e :
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1 . Q uality  Control

2 . Q uality  Assurance

3. S t a t i s t i c a l  Q uality  Control

4 . S t a t i s t i c a l  P rocess Control

5 . Q uality  Control fo r  S erv ice  I n d u s tr ie s

6 . Q u ality  Management

7 . Q uality  C ir c le s

8 . Design o f  Experiments

9 . In sp ec t io n  and Testing

10. Dimensional Metrology

11. Q uality  Assurance Practicum

12. R e l i a b i l i t y  Engineering

13. Test Engineering

14. M ateria ls  T esting

15. Metrology

16. Sim ulation

17. In d u s tr ia l  S t a t i s t i c s

These co u rses  are most fre q u en t ly  a n a l y t i c a l l y  o r ie n te d  and 

req u ire  a b a s ic  understanding o f  s t a t i s t i c a l  a p p l ic a t io n s .  

Most fr e q u e n t ly ,  a t  l e a s t  a b a s ic  course  in  s t a t i s t i c s  i s  a 

p r e r e q u is i t e  to  those  o f f e r e d  in  the q u a l i t y  technology  

area .

There are 50 two-year i n s t i t u t i o n s ,  t e c h n ic a l  s c h o o ls ,  

and ju n io r  c o l l e g e s  th a t  o f f e r  c e r t i f i c a t e  programs in  the  

area o f  q u a l i t y  tech n o log y . These c e r t i f i c a t e s  are awarded 

fo r  com p ila tion  o f  p rescr ib ed  c o u r se s .  Often t h i s

I  -
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com p ila tion  i s  a one year co n cen tra tio n  w ith in  a two year  

degree  program.

A s s o c ia te  degree  programs, s p e c i f i c a l l y  o r ie n te d  to  

q u a l i t y  tech n o lo g y , can be found a t  16 i n s t i t u t i o n s  o f  

higher le a r n in g .  These are two year programs lea d in g  to  -an 

A s s o c ia te  o f  S c ien ce  d egree .

There are 10 Bachelor o f  S c ien ce  and 16 Master o f  

S c ien ce  degree  programs in  th e  United S t a t e s .  In most 

c a s e s ,  the degree granted i s  in  a more t r a d i t io n a l  

d i s c i p l i n e ,  w ith  a co n cen tra t io n  or major in  q u a l i t y  

s c i e n c e ,  tec h n o lo g y , or management. In rare  c a s e s ,  a 

s p e c i a l  "deans" diploma w ith  the  q u a l i ty  t i t l e  may be 

attach ed  to  the  regu lar  diploma to  more c l e a r l y  in d ic a te  

the  q u a l i t y  major.

r ' " “ ..............~
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CHAPTER I I I  

DESIGN OF THE STUDY

The Population  and Sampling

The p op u la tion  for  t h i s  study included q u a l i ty  

en g in eers  c e r t i f i e d  by the  American S o c ie ty  for  Q uality  

Control (ASQC). The population  was d iv id ed  in to  two 

groups. Group I c o n s is t e d  o f  th ose  th a t  were employed by 

one o f  the companies id e n t i f i e d  as being in  the top  

f o r ty - t h r e e  fo r  q u a l i t y  by the stu dy  t i t l e d  Consumer 

P ercep tio n s  Concerning the Q uality  o f  American Products and 

S e r v ic e s  (G allup , 1985). Group I I  c o n s is t e d  o f  those  

employed by companies o ther  than th ose  l i s t e d  in  the Gallup 

s tu d y .

Based upon ASQC in form ation , th ere  are approxim ately  

12 ,000  c e r t i f i e d  q u a l i t y  eng ineers  (L. A. Draeger, personal  

communication, February 21 , 1987). Of th e se  approxim ately  

762 work fo r  one o f  the top fo r ty - th r e e  companies. 

T herefore , 11 ,238 work fo r  nonleading companies.

Op = / Pg X /  iFjT\J n -1  \l N -l

Where:

Op = Standard error o f  the proportion  
Pq = Measure o f  d isp e r s io n  

N = P opulation  s i z e  
n = Sample s i z e

(Emory, 1980, p . 163)

f
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The e s t im a te  o f  the d isp e r s io n  o f  the  p op u lation  would 

be a maximum o f  .50  x .5 0  or .2 5 .  The co n fid en ce  l e v e l  

s e le c t e d  i s  95% (alpha = .0 5 ) .  The d e s ir ed  in t e r v a l  w ith in  

which the sample proportion w i l l  f a l l  i s  p lu s  and minus 10% 

o f  the tru e  population  p rop ortion . There are  762 c e r t i f i e d  

q u a l i ty  eng ineers th a t  work for  lead in g  companies.

Therefore:

,10 = /  .5  x .5  X r 762 -  n
1 .96  V  n-1  V  762 - 1

sTW  x /051 = ! 725 X /  762 -  n
761

n = 86

A sample o f  86 was required to e s t a b l i s h /  w ith  95% 

c o n fid e n c e /  th a t  the proportions o f  the sample responses  

are w ith in  10% o f  the true va lu e  o f  the pop u lation  

p roportions for  lead in g  companies.

TO c a lc u la t e  the sample s i z e  for  the nonleading  

companies, on ly  the population  s i z e  would change. There 

are 11 ,238 c e r t i f i e d  q u a l i ty  eng ineers  th a t  work for  

nonleading companies.

Therefore:

10 = /  .5  x .5  X / “lT7238 -  n
V  n-1  V  11/1 .96  V  n-1  V 11,238 -  1

.051 = /  .25 X /  11,238 -  n
V  n-1 Y  11, 237

n = 96
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A sample o f  96 was required to e s t a b l i s h ,  w ith  95% 

c o n f id e n c e ,  th a t  the proportions o f  the  sample responses  

are w ith in  10% o f  the tru e  va lue  o f  the  population  

p rop ortion s for  the  nonleading companies.

Development o f  th e-Q u est ion n a ire

The p ro cess  o f  develop ing the q u es t io n n a ir e  began with  

a review o f  s e l e c t e d  t e x t s  r e la te d  to  q u a l i ty  c o n tr o l  

and/or assu ran ce , a review o f  job d e s c r ip t io n s  o f  q u a l i ty  

c o n tr o l  and/or assurance p o s i t io n s  in  in d u s tr y ,  and a 

review o f  the American S o c ie ty  for  Q u ality  Control (ASQC) 

Q u ality  Engineer C e r t i f i c a t io n  Study Guide (1984).

The t e x t s  included 20 th a t  had been published  w ith in  

the  l a s t  f i v e  years  (1983-1987) and included the  term 

q u a l i t y  in  the t i t l e .  A l i s t  o f  th e se  t e x t s  has been 

included in  Appendix B.

As s ta te d  by G ael, "job d e s c r ip t io n s  are e x c e l l e n t  

sou rces  o f  task information" (1983, p .  6 7 ) .  T herefore , job 

d e s c r ip t io n s  were s o l i c i t e d  from th ose  companies i d e n t i f i e d  

as being le a d e r s  in  q u a l i ty  (G allup, 1985, pp. 5 - 7 ) .  The 

l i s t  included 43 companies. The s o l i c i t i n g  p rocess  

included the i d e n t i f i c a t io n  o f  a corp orate  l e v e l  manager 

with  a t i t l e  r e la te d  to personnel management such as 

v ic e - p r e s id e n t  o f  Human Resource Development. A l e t t e r  o f  

req uest  was se n t  to each in d iv id u a l ,  s e e  Appendix C.
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A l i s t  o f  the  in d iv id u a ls  to  which th e  req u est  was s e n t  

appears in  Appendix D.

Of the  43 req u ests  s e n t ,  16 (37%) responses were 

acq u ired . The job d e s c r ip t io n s  returned included t i t l e s  

such as:

1. Q uality  Control A n a ly st

2 . Q u a lity  Engineer

3. Q u a lity  T ech n o log ist

4. Q u a lity  Assurance Supervisor

5 . Q uality  Assurance Manager

6. Q u a lity  Assurance R ep resen ta tiv e

7 . Q uality  S p e c i a l i s t

8. Q u a lity  Control Coordinator

Appendix E in c lu d e s  s e v e r a l  t y p ic a l  job d e s c r ip t io n s  for  

th e se  t i t l e s .

The ASQC Q uality  Engineer C e r t i f i c a t io n  Study Guide 

(1984) p ro v id es  an o u t l in e  o f  the body o f  knowledge 

included in  the c e r t i f i c a t i o n  exam ination . This o u t l in e  

was used as a source  o f  q u a l i t y  en g in eer in g  ta sk s  and as an 

example o f  how th ose  ta sk s cou ld  be organized  in to  

c a t e g o r ie s .

The review o f  th e se  r e so u r c e s ,  t e x t s ,  job  

d e s c r ip t io n s ,  and the ASQC stu d y  guide provided fo r  the  

i d e n t i f i c a t i o n  o f  task c a te g o r ie s  and g e n e r a l iz e d  task s  

w ith in  each o f  th ose  c a t e g o r ie s .  Follow ing i s  a l i s t  o f  

those  s e l e c t e d  organized  in to  task  c a te g o r ie s :

I
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1. D esign Review

a .  Review q u a l i ty  s p e c i f i c a t i o n s .

b .  R e la te  s p e c i f i c a t io n s  to p ro cess  c a p a b i l i t y .

c .  I d e n t i f y  p o t e n t i a l ly  s i g n i f i c a n t  v a r ia b le s .

d . Develop p i lo t - r u n  q u a l i ty  proced ures.

2 . P rocess  C a p a b il ity

a .  I d e n t i f y  p o t e n t ia l  c o n t r o l l in g  v a r ia b le s .

b .  D e v e lo p /s e le c t  s t a t i s t i c a l  t e s t s .

c .  Analyze s t a t i s t i c a l  d a ta .

d . D e v e lo p /u t i l i z e  computer data bases/program s.

3. P rocess  Control

a .  Develop/implem ent in s p e c t io n /a u d it  procedures.

b .  Develop/im plem ent c o n tr o l  ch a r t  proced ures.

c .  E s ta b l is h  c o n tr o l  l i m i t s .

d . R e v iew /r ev ise  c o n tr o l  procedures.

e .  Develop c o n tr o l  rep orting  proced ures.

4. Vendor R e la tio n s

a .  Develop/im plem ent acceptance  sampling  

procedures.

b . Evaluate vendor q u a l i ty  system s.

c .  A s s i s t  vendors w ith  q u a l i ty  system  

d e v e lo p m en t/r ev is io n .

5 . Customer R e la tio n s

a .  Develop/im plem ent customer feedback system s.

b .  Analyze customer feedback.
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c .  Trace v a r ia t io n  back through manufacturing  

system .

6 . A p p lica t io n s

a . Communication

1) Write understandable rep orts

2) Speak and d is c u ss  c l e a r ly

b . Leadership

1) M otivate subordinates

2) D elegate  r e s p o n s i b i l i t i e s

3) Perform tra in in g  s e s s io n s

c .  Management

1) Plan q u a l i ty  systems

2) Organize resources

d. S t a t i s t i c a l

1) Apply d e s c r ip t iv e  s t a t i s t i c s

2) Apply in f e r e n t i a l  s t a t i s t i c s

3) Design experiments

e .  Computer

1) Design computer programs

2) U t i l i z e  a v a i la b le  softw are

f .  T e c h n ic a l /S c ie n t i f i c

1) Design/improve

2) Evaluate m a ter ia ls

3) Apply design  procedures

These ta sk s  were then used to c r e a te  a q u est io n n a ire  

using a f i v e  p o in t  L ik er t  s c a l e  fo r  each o f  the two

f  .........
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m easures, importance and frequency o f  performance. The 34 

ta sk s  were included  as w e l l  as blank l i n e s  for  the  

respondent to add any ta sk s  which were n o t  a lready  

p r e sen ted . The q u es t io n n a ir e  was then p i l o t  t e s t e d  w ith  42 

members o f  the Northwest Subsection  o f  the American S o c ie ty  

fo r  Q uality  Control and rev ise d  fo r  c l a r i t y .

Sampling Procedure

The sampling procedure began w ith  the a c q u is i t io n  o f  

the  names and ad d resses  o f  c e r t i f i e d  q u a l i ty  en g in eers  from 

the  American S o c ie ty  fo r  Q uality  C on tro l. The names were 

randomly s e l e c t e d  by company. Those who worked for  

companies i d e n t i f i e d  as being in  the top 43 by the Gallup  

O rganization  Study were p laced  in  one p o p u la t io n , the  

o th e r s  made up the second p o p u la t io n . A sample o f  250 

names was randomly drawn from each group. These 500 

in d iv id u a ls  were s e n t  a l e t t e r  e x p la in in g  the study and 

req u est in g  th a t  they p a r t i c ip a t e  ( see  Appendix F ) .  The 

l e t t e r  included a p o sta ge  paid return postcard  upon which 

they  included:

1. Whether they would or would n o t  p a r t i c ip a t e .

2 .  Years o f  exp er ien ce  in  the area o f  q u a l i ty  

c o n t r o l .

3. Years o f  exp er ien ce  in  the  p r e sen t  p o s i t i o n .

4 . Amount o f  formal tr a in in g  in  q u a l i t y  c o n tr o l .

f
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Because o f  the  s e l e c t io n  p r o c e s s ,  the  fo l lo w in g  

demographic in form ation  i s  a l s o  a v a i la b le :

1. Company name.

2 .  Company s i z e .

3. Type o f  produ ct.

This in form ation  provided a d d it io n a l  p r o f i l e s  o f  the  

t y p ic a l  q u a l i t y  e n g in e er .

Each in d iv id u a l  was i d e n t i f i e d  by code number fo r  

i d e n t i f i c a t i o n  and fo l lo w -u p  pu rp oses . As cards were 

returned , they  were so r ted  by response  and group. To a llow  

fo r  shrinkage during the  survey p r o c e s s ,  an a d d it io n a l  50% 

was added to the  sample s i z e .  A fte r  four weeks, 129 

p o s i t i v e  resp on ses  were randomly s e l e c t e d  fo r  Group I ,  144 

p o s i t i v e  resp on ses  were randomly s e l e c t e d  fo r  Group I I ,  and 

the  p ro cess  o f  id e n t i f y in g  p a r t i c ip a n t s  stopped . I t  should  

be noted th a t  t h i s  p r o c ess  r ece iv ed  89% p o s i t i v e  re sp o n ses .

The s e l e c t e d  in d iv id u a ls  were s e n t  the  f i r s t  cover  

l e t t e r  and q u e s t io n n a ir e ,  s e e  Appendix G. The o b j e c t iv e  o f  

t h i s  q u e s t io n n a ir e  was to e s t a b l i s h  th e  p r e se n t  importance  

and frequency o f  performance o f  each o f  the s e l e c t e d  

ta s k s .  As the  su rveys were returned , they  were separated  

in to  th e ir  r e s p e c t iv e  group. A fter  four weeks, the  

r e s p e c t iv e  sample s i z e  was drawn from the returns and the  

data  were p ro cessed  to  determ ine the  mean and rank order o f  

the  importance and the  mean and the rank order o f  the  

frequency o f  performance o f  each ta sk .
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The s t a t i s t i c a l  a n a ly s is  then attem pted to answer the  

f i r s t  research  q u estion : What are the  ta sk s  p r e se n t ly

performed by q u a l i ty  e n g in e e r s ,  how important are th ey , and 

how fr e q u e n t ly  are they performed? To answer t h i s  qu estion  

the resp onses o f  each group were summed, the mean o f  each  

measure c a lc u la t e d ,  and the rank order e s t a b l i s h e d .  The 

rank order then id e n t i f i e d  the r e l a t iv e  importance and 

frequency o f  performance o f  each o f  the  ta s k s .  Because o f  

the f a c t  th a t  no a d d it io n a l  ta sk s  were added by more than 

one respondent in  e i th e r  group, i t  was assumed th a t  the  

o r ig in a l  s e l e c t e d  task s  were in c lu s iv e  o f  th o se  performed 

by q u a l i t y  en g in eers .

The second research  q u estion : I s  th ere  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  d i f f e r e n c e  between task s  

performed in  lead in g  companies and o th e r s  a t  p r e se n t? ,  was 

then answered. The f i r s t  n u l l  h y p oth es is  s ta te d  th a t:

There i s  no s i g n i f i c a n t  d i f f e r e n c e  in  the im portance, the  

frequency o f  performance, or the  sum o f  th ose  two measures 

between lea d in g  and nonleading companies. To t e s t  the  

h y p o th es is  a ch i-sq u are  two sample t e s t  was used because  

the data were considered  to be a t  l e a s t  nominal and two 

independent samples were involved  (Emory, 1980, pp.

4 1 5 -6 ) .  The s ig n i f i c a n c e  l e v e l  was s e t  a t  95 percent  

(alpha = .05) with four degrees o f  freedom. The ch i-sq u a re  

va lu e  was then c a lc u la te d  and compared to  the c r i t i c a l  

value  from the ch i-sq u a re  ta b le .  I f  the c a lc u la te d  va lue

f
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o f  ch i-sq u are  was grea ter  than the c r i t i c a l  v a lu e ,  there  

was a s i g n i f i c a n t  d i f f e r e n c e  between the two groups.

Completion o f  the f i r s t  round le d  to the th ird  

research  question : Of the s e le c t e d  ta s k s ,  how important

w i l l  each be and how fre q u en tly  w i l l  they be performed, in  

f i v e  years?  The second question  and cover l e t t e r  were then 

developed to inc lu de  the r e s u l t s  o f  the f i r s t  round and 

provide the means fo r  each respondent to fo r e c a s t  the  

importance and the frequency o f  performance o f  each task in  

f i v e  y e a r s .  Appendix H in c lu d es  the second q u est ion n a ire  

and cover l e t t e r .  As they were returned , the data were 

added to  the data b a se . A fter  four weeks, the r e sp e c t iv e  

sample s i z e s  were drawn for  each group and the a n a ly s is  

proceeded. The mean o f  each measure was c a lc u la te d  and the  

rank order id e n t i f i e d  thereby answering the th ird  research  

q u e s t io n .

The answer to the fourth  research  q u estion : I s  there

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  d i f f e r e n c e  in the perception  o f  

the ta sk s  performed w ith in  each group between the p resen t  

and the  fu tu re? , was then attem pted. The n u l l  hyp othesis  

s ta te d  th a t:  There i s  no s i g n i f i c a n t  d i f f e r e n c e  in the

im portance, the frequency o f  performance, or the sum of  

those  two measures w ith in  each group between the p resen t  

and the fu tu r e .  The ch i-sq u a re  t e s t  w ith  the same 

parameters was then app lied  and the s i g n i f i c a n t  d i f f e r e n c e s  

i d e n t i f i e d .
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The f i f t h  research  q u est io n :  I s  th ere  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  d i f f e r e n c e  in the p ercep tio n  o f  the ta sk s  

performed between lea d in g  companies and o th e r s ,  f i v e  years  

hence?, was then approached. The n u l l  h yp oth esis  s ta te d  

th a t:  There i s  no s i g n i f i c a n t  d i f f e r e n c e  in the

im portance, the  frequency o f  performance, or the sum o f

th o se  two measures between lead in g  companies and o th e rs  in  

the fu tu r e .  The ch i-sq u a re  t e s t  using  the same parameters

was then app lied  and the s i g n i f i c a n t  d i f f e r e n c e s  in

p ercep tion  i d e n t i f i e d .

There was a very  high degree o f  agreement between the

two groups in the  p r e sen t  and in th e  fu tu r e .  For th a t

reason , i t  was decided  to combine th e  two groups in  the

p r e sen t  in to  one group in the p r e se n t  and to combine the

two groups in the fu tu re  in to  one group in  the fu tu r e .  The 

raw data  were then combined in the  data b a se . The mean was 

c a lc u la te d  and the  rank order e s ta b l i s h e d  for  the p resen t  

and fo r  the  fu tu r e .

This allowed for  examination o f  the s ix t h  research  

q u est io n :  I s  th ere  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  d i f f e r e n c e

in the p e r ce p t io n s  o f  the task s performed by both groups 

combined between the p resen t  and the  fu ture?  The n u l l  

h yp o th es is  s ta te d  th a t:  There i s  no s i g n i f i c a n t  d i f f e r e n c e
\

in the p e r ce p t io n s  o f  the  task s performed between both  

groups combined in  the p resen t  and both groups combined in  

the fu tu r e .  The ch i-sq u a re  t e s t  using  the same parameters
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was then ap p lied  to  the  combined data  and the  s i g n i f i c a n t  

d i f f e r e n c e s  in  p ercep tio n  i d e n t i f i e d .

The a n a ly s i s  procedures between the  p r e se n t  and the  

fu tu re  in d ic a te d  a need fo r  the  th ir d  s t e p  in  th e  data  

gatherin g  p r o c e s s .  Each task  was analyzed to id e n t i f y  

th ose  th a t  were p r o jec ted  to  change in  importance and/or  

frequency o f  performance. I t  was found th a t  o f  the  34 

t a s k s ,  27 were expected  to  in c r e a se  in  importance and would 

be performed more fr e q u e n t ly .  T herefore/ the th ir d  

q u e s t io n n a ir e  was developed .

The development o f  the th ir d  q u e s t io n n a ir e  began w ith  

a search fo r  p o t e n t ia l  c a t a l y s t s  th a t  could  induce change  

in  the ta sk s  performed by q u a l i t y  e n g in e e r s .  Current (1985 

to 1987) b u s in e ss  and in d u s t r ia l  jo u r n a ls  such as Q uality  

P ro g r ess / Management Review/ W isconsin B u sin ess  J o u rn a l/ 

and Industry  Week were searched for  a r t i c l e s  r e la te d  to  

p o t e n t ia l  changes in  q u a l i ty  en g in eer in g  a c t i v i t i e s .  A 

t o t a l  o f  17 a r t i c l e s  were found and an a lyzed . The a n a ly s is  

revea led  ten p o t e n t ia l  c a t a l y s t s  fo r  change:

1. An in c r e a se  in  consumer q u a l i t y  requirem ents.

2 . In creased  q u a l i ty  o f f e r e d  by com p etito rs  on the  

in te r n a t io n a l  market.

3. Increased  q u a l i t y  o f f e r e d  by com p etitors  on the  

n a t io n a l  market.

4 . An in creased  emphasis p laced  on q u a l i t y  by top  

management.
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5 . An in c re a se  in  q u a l i ty  requirem ents c a l l e d  fo r  by 

su b c o n tr a c te e s .

6 . An in c re a se  in  q u a l i ty  requirem ents caused by 

f e d e r a l  or s t a t e  l e g i s l a t i o n .

7 . Increased  q u a l i ty  required o f  the p r e s e n t ly  used 

manufacturing p r o c e s s e s .

8. Increased q u a l i ty  eng ineer in g  a c t i v i t y  due to  the  

i n s t a l l a t i o n  o f  new equipment and/or p r o c e s s e s .

9 .  Increased  q u a l i ty  en g in eer in g  a c t i v i t y  due to  the  

in tr o d u ct io n  o f  new products and/or new product o p t io n s .

10. Increased  q u a l i ty  eng in eer in g  a c t i v i t y  due to  the  

i n s t a l l a t i o n  o f  new production and inventory  c o n tr o l  

system s.

These c a t a l y s t s  were organized  in to  a q u e s t io n n a ir e ,  

and a cover  l e t t e r  was w r it te n  to accompany i t .  The 

respondents were asked to ra te  each c a t a l y s t  on a s c a l e  o f  

zero to  f i v e  and to s e l e c t  two as being the most 

im portant. The q u es t io n n a ire  was then p i l o t  t e s t e d  w ith  40 

members o f  the Northwest Subsection  o f  the American S o c ie ty  

fo r  Q uality  Control and r e v is io n s  were made for  c l a r i t y .  A 

copy o f  the q u es t io n n a ire  and cover l e t t e r  appears in  

Appendix I .

The th ird  round q u est io n n a ire  was then m ailed to  the  

p a r t ic ip a n t s  and as they were returned , the data were added 

to  the data  b a se .  A fter  four weeks, 86 were randomly 

s e l e c t e d  from the Group I retu rn s and 96 were randomly

f  ~ " ................................ ............
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s e l e c t e d  from the Group I I  returns so th a t  a n a ly s is  could  

commence. The c a t a l y s t s  were rank ordered using each o f  

th e  two s c a l e s  and a rank order c o r r e la t io n  was c a lc u la te d  

between the  two rankings. This a n a ly s is  was done for  each 

group and fo r  the two groups combined in  an attempt to  

answer the  f i n a l  research  q u est io n :  What c a t a l y s t s  are

a n t ic ip a te d  to  in f lu e n c e  any fu tu re  change in  q u a l i ty  

en g in eer in g  a c t i v i t y ?

This completed the  study p r o c e ss .  I t  should be noted  

th a t  the  o v e r a l l  response r a te s  fo r  Group I and Group I I  

were 62 p ercen t  and 68 percen t r e s p e c t iv e ly .  That p rov ides  

a 65 p ercen t  o v e r a l l  response r a te .
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CHAPTER IV 

REPORT OF THE FINDINGS

This chapter c o n ta in s  a report and s t a t i s t i c a l  

a n a ly s is  o f  the data  c o l l e c t e d  from the two respondent  

groups. Three major s e c t io n s  are in c lu d ed . The f i r s t  

s e c t io n  rep orts  the  responses o f  both groups in  the  

p r e se n t .  The second s e c t io n  rep orts  resp onses f i v e  years  

hence. The th ir d  s e c t io n  rep orts  responses to  p o s s ib le  

c a t a l y s t s  fo r  change from the  p r e sen t  to the  fu tu r e .

Each s e c t io n  in v o lv e s  the responses o f  the  two groups 

as w e l l  as th e ir  responses combined. Group I c o n s i s t s  o f  

c e r t i f i e d  q u a l i ty  en g in eers  o f  the  43 lea d in g  companies 

(G allup, 1985, pp. 5 - 7 ) .  Group I I  c o n s i s t s  o f  c e r t i f i e d  

q u a l i ty  en g in eers  o f  companies n o t  i d e n t i f i e d  as le a d in g .  

Each group has gone through the th ree  s te p  p r o c e s s .  Step  

one considered  the  p r e s e n t ,  s te p  two f i v e  years  hence, and 

s te p  th ree  p er ce p t io n s  o f  p o t e n t ia l  c a t a l y s t s  fo r  change.

The P resent

This s e c t io n  o f  the f in d in g s  i s  d ir e c te d  a t  the f i r s t  

two research  q u e s t io n s :

1. What are the ta sk s  p r e s e n t ly  performed by q u a l i t y  

e n g in e e r s ,  how important are th e y ,  and how fr e q u e n t ly  are  

they performed?

I  " "
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2. I s  th ere  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  d i f f e r e n c e  

between ta sk s  performed in  lead in g  companies and o ther  

companies a t  p resen t?

The s e c t io n  in c lu d e s  the raw data fo r  in d iv id u a l  

t a s k s ,  the  mean and rank order fo r  in d iv id u a l  t a s k s ,  the  - 

mean and rank order fo r  task c a t e g o r ie s ,  and a c h i-sq u a re  

a n a ly s is  comparing groups. These f in d in g s  are p resen ted  by 

group.

Group I — Leading Companies

Raw Data for  In d iv id u a l  Tasks

Table 1 p r e se n ts  the  raw data for  the  importance o f  

ta sk s  as reported by Group I in  the  p r e se n t .  Of the  34 

ta sk s  on the q u e s t io n n a ir e ,  27 (79%) had 100% resp on se .  

Table 2 p r e sen ts  the raw data fo r  the frequency o f  

performance o f  ta sk s  as reported by Group I in  the  

p r e se n t .  Of the  34 ta sk s  on the q u e s t io n n a ir e ,  27 (79%) 

had 100% resp onse . Table 3 p r e sen ts  the raw data  fo r  

grouped s c a l e s  for  the sum o f  the importance and the  

frequency o f  ta sk s  as reported by Group I in  th e  p r e se n t .  

Three c e l l s  were used fo r  the sum o f  the r esp o n ses .  The 

lo w e s t  c e l l  in c lu d e s  sums from two to fo u r ,  where two i s  

n o t important and never performed. The cen ter  c e l l  

in c lu d e s  sums from f i v e  to seven and the h ig h e s t  c e l l  

in c lu d e s  sums from e ig h t  to t e n ,  where ten  i s  im perative  

and very fre q u en tly  performed.

r
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T a b le  1

Raw Data fo r  Importance o f  Tasks as Reported by Group I 
In the  P resen t

" " 1 2 3 4 5 " T o ta l

D esign Review

1 . Review q u a l i ty  s p e c i f i c a t io n s . 4 3 23 26 30 86
2 . R e la te  s p e c i f i c a t io n s  to  p ro c e s s . 4 4 15 25 38 86 '
3 . I d e n t i f y  p o t e n t i a l ly  s i g n i f i c a n t  v a r ia b le s . 3 5 31 24 23 86
4 . Develop p i l o t - r u n  q u a l i ty  p ro ced u res . 5 21 31 23 6 86

P ro cess  C a p a b il ity

1 . I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s . 1 4 26 38 15 84
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 2 8 26 35 15 86
3 . A nalyze s t a t i s t i c a l  d a ta . 1 6 16 43 20 86
4 . D e v e lo p /u t i l iz e  computer d a ta  bases /p rog ram s. 3 10 33 19 21 86

P ro cess  C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u res . 3 6 19 35 22 85
2 . D evelop/im plem ent c o n tro l c h a r t  p ro ced u res. 2 10 18 36 20 86
3 . E s ta b l is h  c o n tr o l  l i m i t s . 2 7 32 35 10 86
4 . R ev iew /rev ise  c o n tr o l  p ro ced u re s . 3 10 28 38 7 86
5 . D e v e lo p /re v ise  c o n tr o l  r e p o r tin g  p ro ced u res . 2 13 37 28 6 86

Vendor R e la tio n s

1 . D evelop/im plem ent a ccep tan ce  sam pling p ro ced u re s . 9 11 33 19 14 86
2 . Develop vendor q u a l i ty  sy s tem s. 5 8 26 28 19 86
3 . A s s i s t  vendors w ith  q u a l i ty  system  

d e v e lo p m e n t/re v is io n .
4 12 27 25 18 86

Customer R e la tio n s

1 . D evelop/im plem ent custom er feedback system s. 7 7 16 29 27 86
2 . A nalyze custom er feed b ack . 3 2 26 31 24 86
3 . T race v a r ia t io n  th rough  m anufacturing  system . 

A p p lic a t io n

6 8 25 30 17 86

1 . Communication
a .  W rite  u n d e rs ta n d a b le  r e p o r ts /p ro p o s a ls . 1 1 12 35 37 86
b . S p eak /d iscu ss  c l e a r ly . 0 1 14 29 42 86

2 . L eadersh ip
a .  M otivate  su b o rd in a te s  and p e e rs . 0 4 17 34 31 36
b . D elega te  r e s p o n s i b i l i t i e s . 0 11 29 35 11 86
c .  Perform  t r a in in g  s e s s io n s . 2 4 28 34 18 86

3 . Management
a .  P lan  a c t i v i t i e s . 1 2 21 43 17 84
b . O rganize re s o u rc e s . 1 6 21 44 12 84

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . 1 6 29 32 17 85
b . Apply i n f e r e n t i a l  s t a t i s t i c s . 2 15 34 30 14 85
c .  Design ex p e rim en ts . 3 7 23 32 19 84

5 . Computer
a .  D e s ig n /s e le c t  computer program s. 7 4 46 20 9 86
b . U t i l iz e  a v a i l a b le  so f tw a re . 4 1 33 34 14 86

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign/im prove p ro c e s s e s . 4 5 19 36 22 86
b . E va lua te  p ro d u c t m a te r ia ls . 6 9 26 30 15 86
c .  Apply d es ig n  p ro c e d u re s . 8 8 37 21 12 86

n o te : 1 -n o t im p o rtan t; 2-somewhat im p o rtan t; 3 - im p o rta n t; 4»very im p o rtan t; 5 - im p e ra tiv e .
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T ab le  2

By Group I in  the  P resent

1 2 3 4 5 T otal

D esign Review

1 . Review q u a l i ty  s p e c i f ic a t io n s . 3 16 36 20 11 86 *
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 5 18 36 19 8 86
3 . I d e n t i f y  p o te n t i a l ly  s i g n i f i c a n t  v a r ia b le s . 3 23 31 22 7 86
4 . D evelop p i lo t - r u n  q u a l i ty  p ro ced u re s . 12 45 20 8 1 86

P ro cess  C a p a b il i ty

1 . I d e n t i f y  p o te n t ia l  c o n tr o l l in g  v a r ia b le s . 5 23 32 20 4 84
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 4 19 36 22 5 86
3 . A nalyze s t a t i s t i c a l  d a ta . 0 12 27 29 18 86
4 . D e v e lo p /u t i l iz e  computer d a ta  bases /p rog ram s. 6 17 28 23 12 86

P ro cess C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u res . 3 13 21 33 15 85
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro ced u res . 11 17 24 26 8 86
3 . E s ta b l is h  c o n tro l  l i m i t s . 9 19 29 21 8 86
4 . R ev iew /rev ise  c o n tr o l  p ro ced u re s . 7 28 30 17 4 86
5 . D e v e lo p /re v ise  c o n tr o l  re p o r tin g  p ro ced u res . 7 30 32 13 4 86

Vendor R e la tio n s

1 . D evelop/im plem ent accep tan ce  sam pling p ro ced u res . 16 22 23 16 9 86
2 . D evelop vendor q u a l i ty  system s. 22 21 17 19 7 86
3 . A s s i s t  vendors w ith  q u a l i ty  system 22 25 18 14 7 86

d e v e lo p m e n t/re v is io n .

Customer R e la tio n s

1. D evelop/im plem ent custom er feedback system s. 20 12 28 20 6 86
2 . A nalyze custom er feedback . 8 20 29 19 10 86
3 . T race v a r ia t io n  th rough  m anufacturing  system . 15 21 29 13 8 86

A p p lic a tio n

1 . Communication
a .  W rite  u n d e rs tan d ab le  r e p o r ts /p ro p o s a ls . 0 4 23 31 28 86
b . S p eak /d iscu ss  c l e a r ly . 0 6 17 33 30 86

2 . L eadersh ip
a .  M otivate  su b o rd in a te s  and p e e rs . 3 10 23 33 17 86
b . D elega te  r e s p o n s ib i l i t i e s . 5 19 28 25 9 86
c .  Perform  t r a in in g  s e s s io n s . 1 25 30 19 11 86

3 . Management
a .  P lan  a c t i v i t i e s . 2 9 26 36 11 84
b . O rganize re s o u rc e s . 2 12 28 35 7 84

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . 5 17 28 24 11 85
b . Apply i n f e r e n t i a l  s t a t i s t i c s . 10 25 27 16 7 85
c .  Design exp e rim en ts . 10 35 23 10 6 84

S . Computer
a .  D e s ig n /s e le c t  com puter program s. 14 32 12 22 6 86
b . U t i l i z e  a v a i la b le  so f tw a re . 4 11 23 29 19 86

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign/im prove p ro c e s se s . 9 26 25 20 6 86
b . E v a lua te  p ro d u c t m a te r ia ls . 15 23 21 18 9 86
c .  Apply desig n  p ro ced u re s . 19 21 30 14 2 86

N ote; l* n e v e r ; 2=seldom; 3=somewhat f r e q u e n tly ;  4 » fre q u e n tly ; 5»very f re q u e n tly .
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T ab le  3

Raw Data fo r  Grouped S c a le s  fo r  the Sum o f  Importance and 
Frequency o f  Tasks as Reported by Group I in  the  P resent

2-4  5-7 ’ 6-16 •Total

D esign Review

1. Review q u a l i ty  s p e c i f ic a t io n s . 6 41 39 86
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 6 46 34 86
3. Id e n t i f y  p o te n t i a l ly  s ig n i f i c a n t  v a r ia b le s . 9 44 33 86
4. D evelop p i l o t - r u n  q u a l i ty  p ro ced u re s . 29 51 6 86

P ro cess  C a p a b il ity

1. I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s . 5 54 25 84
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 10 47 29 86
3. A nalyze s t a t i s t i c a l  d a ta . 5 33 48 86
4. D e v e lo p /u t i l iz e  computer d a ta  b ases /p ro g ram s. 10 43 33 - 86

P ro cess C o n tro l

1. D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s . 8 33 44 85
2 . D evelop/im plem ent c o n tro l c h a r t  p ro ced u re s . 14 37 35 86
3. E s ta b l is h  c o n tr o l  l i m i t s . 14 42 30 86
4 . R ev iew /rev ise  c o n tro l  p ro c e d u re s . 16 52 18 86
5 . D ev e lo p /rev ise  c o n tro l  re p o r tin g  p ro ced u re s . 16 56 14 86

Vendor R e la tio n s

1. D evelop/im plem ent accep tan ce  sam pling p ro ced u re s . 24 41 21 86
2 . Develop vendor q u a l i ty  sy s tem s. 20 42 24 86
3. A s s i s t  vendors w ith  q u a l i ty  system  d ev e lo p m en t/rev is io n . 20 47 19 86

Customer R e la tio n s

1. D evelop/im plem ent custom er feedback system s. 17 34 35 86
2 . A nalyze custom er feedback . 9 45 32 86
3. T race v a r ia t io n  through  m anufacturing  system . 18 46 22 86

A p p lic a tio n

1 . Communication
a .  W rite  u n d e rs tan d ab le  r e p o r ts /p ro p o s a ls . 2 24 60 86
b . S p eak /d iscu ss  c le a r ly . 2 21 63 86

L eadersh ip
a .  M otivate  su b o rd in a te s  and p e e rs . 2 36 48 86
b . D elega te  r e s p o n s ib i l i t i e s . 12 41 33 86
c .  Perform  tr a in in g  s e s s io n s . 4 50 32 86

Management
a .  P lan  a c t i v i t i e s . 3 37 44 84
b . O rganize re s o u rc e s . 6 39 39 84

S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . 6 45 34 8S
b . Apply i n f e r e n t i a l  s t a t i s t i c s . 16 43 26 85
c .  Design exp erim en ts . 14 48 22 84

Computer
a .  D e s ig n /s e le c t  computer program s. 17 52 17 86
b . U t i l i z e  a v a i la b le  so f tw a re . 5 40 41 86

T e c h n ic a l /S c ie n t i f ic
a .  D esign/im prove p ro c e s se s . 11 48 27 86
b . E v a lua te  p ro d u c t m a te r ia ls . 16 44 26 86
c .  Apply d es ig n  p rocedu res 16 59 11 86

Motes Sum o f  th e  im portance and frequency  s c a le s  grouped where 2 i s  n o t im p o rtan t and 
never perform ed and 10 i s  im p e ra tiv e  and very  f re q u e n tly  perform ed.
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Mean and Rank Order fo r  In d iv id u a l  Tasks

Table 4 i d e n t i f i e s  the  mean and rank order o f  the  

importance o f  each task as reported  by Group I in  the  

p r e se n t .  Speak /D iscuss C le a r ly  was ranked f i r s t .  Develop 

P ilot-R un Q u a lity  Procedures was ranked l a s t .  Table 5 

i d e n t i f i e s  mean and rank order o f  th e  frequency o f  

performance o f  ta sk s  as reported  by Group I in  the  

p r e se n t .  Speak /D iscuss C le a r ly  was ranked f i r s t .  Develop  

P ilot-R un Q u a lity  Procedures was ranked l a s t .  A comparison 

o f  the  importance (Table 4) to  the frequency o f  performance 

(Table 5) shows for  the most p ar t  th a t  ta sk s  th a t  are  

important are performed most f r e q u e n t ly .  An excep tion  i s  

R ela te  S p e c i f ic a t io n s  to P rocess which was ranked four o f  

34 on importance and 14 .5  o f  34 on frequ en cy . Another 

excep tion  i s  U t i l i z e  A v a i la b le  Software which was ranked 

19 .5  o f  34 on importance and 5 o f  34 on frequency .

Table 6 i d e n t i f i e s  the mean and rank order o f  the sum 

o f  the  importance and frequency o f  ta sk s  as reported by 

Group I in  the  p r e s e n t .  Speak /D iscuss C le a r ly  i s  ranked 

number one and Develop P ilo t-R u n  Q u ality  Procedures i s  

ranked number 34. A three  way comparison o f  Table 4, Table 

5 ,  and Table 6 p rov id es  an i n t e r e s t i n g  p ercep tio n  o f  

U t i l i z e  A v a i la b le  Software as  i t  was ranked 19 .5  on 

importance and 5 on frequ en cy , but by combining th e  s c a le s  

i t  was ranked 7 o f  the  34 o v e r a l l .
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T a b le  4

Mean and Rank Order o f  Importance o f  Tasks as Reported
By Group I in the  P resen t

Sample Mean Rank

D esign Review

1. Review q u a l i ty  s p e c i f i c a t io n s . 86 3.872 5.5*
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 86 4.035 4
3 . Id e n t i f y  p o t e n t i a l l y  s i g n i f i c a n t  v a r i a b le s . 86 3.651 18
4 . Develop p i lo t - r u n  q u a l i ty  p ro ced u re s . 86 3.047 34

P rocess  C a p a b il i ty

1 . I d e n t i fy  p o te n t i a l  c o n tr o l l in g  v a r ia b le s . 84 3.738 11
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 86 3.616 19.5
3 . A nalyze s t a t i s t i c a l  d a ta . 86 3 .8 7 2 - 5 .5
4 . D e v e lo p /u t i l iz e  com puter d a ta  b ases /p ro g ram s. 86 3.523 23

P ro cess  C on tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s . 85 3.788 9
2 . D evelop/im plem ent c o n tro l  c h a r t  p ro ced u re s . 86 3.721 13
3 . E s ta b l is h  c o n tr o l  l i m i t s . 86 3.512 24.5
4 . R ev iew /rev ise  c o n tr o l  p ro ced u re s . 86 3.419 29
5 . D ev e lo p /rev ise  c o n tr o l  r e p o r tin g  p ro ced u re s . 86 3.267 30

Vendor R e la tio n s

1. D evelop/im plem ent accep tan ce  sam pling p ro c e d u re s . 86 3.209 33
2 . Develop vendor q u a l i ty  sy s tem s. 86 3.558 21
3 . A s s is t  vendors w ith  q u a l i ty  system  d e v e lo p m e n t/re v is io n . 86 3.477 26

Customer R e la tio n s

1 . D evelop/im plem ent custom er feedback sy s tem s. 86 3.721 13
2 . A nalyze custom er feedback . 86 3.826 8
3. T race v a r ia t io n  th rough  m anufacturing  system . 86 3.512 24.5

A p p lic a tio n

1. Communication
a .  W rite  u n d e rs tan d ab le  r e p o r ts /p ro p o s a ls . 86 4 .233 2
b . S p eak /d iscu ss  c l e a r ly . 86 4.302 1

2 . L eadersh ip
a .  M otivate  s u b o rd in a te s  and p e e rs . 86 4 .070 3
b . D elega te  r e s p o n s ib i l i t i e s . 86 3.535 22
c .  Perform  t r a in in g  s e s s io n s . 86 3.721 13

3 . Management
a .  P lan  a c t i v i t i e s . 84 3.869 7
b . O rganize re s o u rc e s . 84 3.714 15

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . 85 3.682 16
b . Apply i n f e r e n t i a l  s t a t i s t i c s . 85 3.459 27
c .  D esign ex p erim en ts . 84 3.679 17

S. Computer
a .  D e s ig n /s e le c t  com puter program s. 86 3 .233 32
b . U t i l i z e  a v a i l a b le  so f tw a re . 86 3.616 19.5

6. T e c h n ic a l /S c ie n t i f ic
a .  D esign/im prove p ro c e s s e s . 86 3.779 10
b . E va lua te  p ro d u c t m a te r ia ls . 86 3.453 28
c . Apply d esig n  p ro c e d u re s . 86 3.244 31

N ote; l« n o t im p o rta n t; 2>somewhat im p o rtan t; 3 « im p o rtan t; 4«very im p o rtan t; 5 « im p e ra tiv e .
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T a b le  5

Mean and Rank Order o f  Frequency o f  Performance o f  Tasks 
As Reported by Group I in  the P resent

Sample Mean Rank
D esign Review

1. Review q u a l i ty  s p e c i f ic a t io n s . 86 3.233 9
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 86 3.081 14.5
3. I d e n t i f y  p o te n t i a l ly  s i g n i f i c a n t  v a r ia b le s . 86 3.081 14.5
4. Develop p i lo t - r u n  q u a l i ty  p ro ced u re s . 86 2.314 34

P ro cess  C a p a b il ity

1. I d e n t i f y  p o te n t ia l  c o n tr o l l in g  v a r ia b le s . 84 2.940 20
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 86 3.058 16
3. A nalyze s t a t i s t i c a l  d a ta . 86 3.616- 3
4 . D e v e lo p /u t i l iz e  com puter d a ta  bases/p rogram s. 86 3.209 11

P ro cess  C on tro l

1. D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u res . 85 3.518 7
2 . D evelop/im plem ent c o n tro l  c h a r t  p ro ced u res . 86 3.035 17.5
3. E s ta b l is h  c o n tro l  l i m i t s . 86 3.000 19
4 . R ev iew /rev ise  c o n tro l  p ro c e d u re s . 86 2.802 23.5
5 . D ev e lo p /rev ise  c o n tro l  r e p o r tin g  p ro ced u res . 86 2.733 28

Vendor R e la tio n s

1 . D evelop/im plem ent accep tan ce  sam pling p ro ced u res . 86 2.767 25.5
2 . Develop vendor q u a l i ty  sy s tem s . 86 2.628 30
3 . A s s i s t  vendors w ith  q u a l i ty  system  d e v e lo p m en t/rev is io n . 86 2.523 32.5

Custom er R e la tio n s

1 . D evelop/im plem ent custom er feedback system s. 86 2.767 25.5
2 . A nalyze custom er feedback . 86 3.035 17.5
3 . T race v a r ia t io n  th rough  m anufacturing  system . 86 2.744 27

A p p lic a tio n

1 . Communication
a .  W rite  u n d e rs tan d ab le  re p o r ts /p ro p o s a ls . 86 3.965 2
b . S p eak /d iscu ss  c le a r ly . 86 4.012 1

L eadersh ip
a .  M otivate  su b o rd in a te s  and p e e rs . 86 3.593 4
b . D elegate  r e s p o n s ib i l i t i e s . 86 3.163 12.5
c .  Perform  t r a in in g  s e s s io n s . 86 3.163 12.5

Management
a .  P lan  a c t i v i t i e s . 84 3.536 6
b . O rganize re s o u rc e s . 84 3.393 8

S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . 85 3.224 10
b .  Apply i n f e r e n t i a l  s t a t i s t i c s . 85 2.824 22
c .  Design ex perim en ts . 84 2.607 31

Computer
a .  D e s ig n /se le c t  computer program s. 86 2.698 29 •
b . U t i l iz e  a v a i la b le  so f tw a re . 86 3.558 5

6 . T e c h n ic a l /S c ie n t i f ic
a . D esign/im prove p ro c e s s e s . 86 2.860 21
b . E valuate  p ro d u c t m a te r i a ls . 86 2.802 23.5
c . Apply d esig n  p ro c e d u re s . 86 2.523 32.5

K ote; l= n e v e r; 2*seldon>; 3*somewhat f r e q u e n tly ;  4 » fre q u e n tly ; 5«very f re q u e n tly .
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T ab le  6

Mean and Rank Order o f  the Sum o f  th e  Importance and 
Frequency o f  Tasks as Reported by Group I in  the P resent

Sample Mean Rank

D esign Review

1 . Review q u a l i ty  s p e c i f i c a t io n s . 86 7.105 10
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 86 7.116 8
3 . I d e n t i f y  p o t e n t i a l l y  s i g n i f i c a n t  v a r ia b le s . 86 6.733 15.5
4 . D evelop p i lo t - r u n  q u a l i ty  p ro ced u re s . 86 5.360 34

P ro cess C a p a b il i ty

1 . I d e n t i f y  p o te n t ia l  c o n tr o l l in g  v a r ia b le s . 84 6.679 18
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 86 6.674 19
3 . A nalyze s t a t i s t i c a l  d a ta . 86 7.488* 4
4 . D e v e lo p /u t i l iz e  com puter d a ta  bases /p rog ram s. 86 6.733 15.5

P ro cess C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s . 85 7.306 6
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro ced u res . 86 6.756 14
3 . E s ta b l is h  c o n tro l  l i m i t s . 86 6.512 21
4 . R ev iew /rev ise  c o n tr o l  p ro c e d u re s . 86 6.221 27
S . D e v e lo p /re v is e  c o n tr o l  re p o r tin g  p ro ced u res . 86 6.000 29.5

Vendor R e la t io n s

1 . D evelop/im plem ent a ccep tan ce  sam pling p ro ced u re s . 86 5.977 31
2 . Develop vendor q u a l i ty  sy s tem s. 86 6.186 28
3 . A s s i s t  vendors w ith  q u a l i ty  system  d ev e lo p m en t/rev is io n . 86 6.000 29.5

Customer R e la t io n s

1 . D evelop/im plem ent custom er feedback system s. 86 6.488 22
2 . A nalyze custom er feedback . 86 6.860 13
3 . T race v a r ia t io n  th rough  m anufacturing  system . 86 6.256 25 .5

A p p lic a tio n

1 . Communication
a .  W rite  u n d e rs ta n d a b le  r e p o r ts /p ro p o s a ls . 86 8.198 2
b . S p eak /d iscu ss  c l e a r ly . 86 8.314 1

2 . L eadersh ip
a .  M otivate  su b o rd in a te s  and p e e rs . 86 7.663 3
b . D e leg a te  r e s p o n s ib i l i t i e s . 86 6.698 17
c .  Perform  tr a in in g  s e s s io n s . 86 6.884 12

3 . Management
a .  P lan  a c t i v i t i e s . 84 7.405 5
b . O rganize re s o u rc e s . 84 7.107 9

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t i v e  s t a t i s t i c s . 84 6.906 11
b . Apply i n f e r e n t i a l  s t a t i s t i c s . 85 6.282 24
c .  Design ex p e rim en ts . 84 6.286 23

5 . Computer
a .  D e s ig n /s e le c t  com puter program s. 86 5.930 32
b . U t i l i z e  a v a i la b le  so f tw a re . 86 7.174 7

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign/im prove p ro c e s s e s . 86 6.640 20
b . E v a lu a te  p ro d u c t m a te r i a ls . 86 6.256 25 .5
c .  Apply d es ig n  p ro c e d u re s . 86 5.767 33

K ote: Sum o f  th e  im portance and frequency  s c a le s  grouped where 2 i s  n o t im p o rtan t and 
n ever perform ed and 10 i s  im p e ra tiv e  and very  f re q u e n tly  perform ed.
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Mean and Rank Order fo r  Task C ategories

Table 7 i d e n t i f i e s  the  mean and rank order o f  task  

c a te g o r ie s  as reported by Group I in  the  p r e s e n t .  The 

A p p lica t io n  ca teg o ry  was ranked f i r s t ,  w h ile  Vendor 

R e la t io n s  was ranked l a s t .  Table 8 i d e n t i f i e s  th e  mean and 

rank order o f  the  frequency o f  performance o f  task  

c a te g o r ie s  as reported by Group I in  the p r e s e n t .  The 

ca tegory  P rocess  C a p a b il ity  was ranked f i r s t  and the- 

ca tegory  Vendor R e la t io n s  was ranked l a s t .  A comparison o f  

Table 7 to  Table 8 shows th a t  Customer R e la t io n s  i s  ranked 

th ree  o f  s i x  on importance and f i v e  o f  s i x  on frequency o f  

perform ance, w h ile  P rocess  Control i s  ranked f i v e  o f  s i x  on 

importance and th ree  o f  s i x  on frequency . Customer 

R e la t io n s  i s  more important than Process C o n tro l ,  but  

P rocess  Control i s  performed more fr e q u e n t ly  than Customer 

R e la t io n s .

Table 9 i d e n t i f i e s  the  mean and rank order o f  the sum 

o f  the  importance and the  frequency o f  task  c a te g o r ie s  as 

reported by Group I in  the  p r e s e n t .  The ca teg o ry  

A p p lica t io n  was ranked f i r s t  and Vendor R e la t io n s  was 

ranked l a s t .  A th ree  way comparison o f  Tables 7 ,  8 , and 9 

pro v id es  an in t e r e s t in g  p e r s p e c t iv e  for  Design Review which 

was ranked four o f  s i x  on both importance (Table 7) and 

frequency (Table 8 ) ,  but the  power o f  th e  combined r a t in g s  

moved i t  to  th ree  o f  s i x  o v e r a l l  (Table 9 ) .

t
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T a b le  7

Mean and Rank Order o f  Im p ortan ce o f  Task C a t e g o r ie s  a s
R ep o rted  by Group I  in  th e  P r e s e n t

Mean Rank

Design Review 3.651 4

1 . Review q u a l i ty  s p e c i f i c a t io n s .
2 . R e la te  s p e c i f i c a t io n s  to  p ro c e s s .
3 . I d e n t i f y  p o te n t i a l ly  s ig n i f i c a n t  v a r ia b le s .
4 . Develop p i lo t - r u n  q u a l i ty  p ro ced u re s .

P ro cess  C a p a b il i ty 3.687 2

1 . I d e n t i f y  p o te n t ia l  c o n tr o l l in g  v a r ia b le s .
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s .
3 . A nalyze s t a t i s t i c a l  d a ta .
4 . D e v e lo p /u t i l iz e  com puter d a ta  b ases /p rog ram s.

-

P ro cess  C o n tro l 3.541 5

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s .
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro ced u re s .
3 . E s ta b l is h  c o n tr o l  l i m i t s .
4 . R ev iew /re v ise  c o n tro l  p ro c e d u re s .
5 . D ev e lo p /re v is e  c o n tr o l  re p o r tin g  p ro ced u re s .

Vendor R e la tio n s 3.415 6

1 . D evelop/im plem ent a ccep tan ce  sam pling p ro ced u re s .
2 . D evelop vendor q u a l i ty  sy s tem s.
3 . A s s i s t  vendors w ith  q u a l i ty  system  d e v e lo p m e n t/re v is io n .

Customer R e la tio n s 3.686 3

1 . D evelop/im plem ent custom er feedback system s.
2 . A nalyze custom er feedback .
3 . T race v a r ia t io n  through  m anufacturing  system .

A p p lic a tio n 3.706 1

1 . Communication
2 . L ead ersh ip
3 . Management
4 . S t a t i s t i c a l
5 . Computer
6 . T e c h n ic a l /S c ie n t i f ic

N ote: l« n o t im p o rta n t; 2=somewhat im p o rtan t; 3 * im portan t; 4=very im p o rta n t; 5= im p era tiv e .

Group I I — Nonleading Companies

Raw Data for  In d iv id u a l  Tasks

Table 10 p r e se n ts  the raw data for  the importance o f  

ta sk s  as reported by Group I I  in  th e  p r e se n t .  Of the  34 

ta s k s ,  27 (79%) had 100% resp on se . Table 11 p r e se n ts  the  

raw data  fo r  the frequency o f  performance o f  ta sk s  as
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T a b le  8

Mean and Rank O rder o f  F requency o f  P erform an ce o f  Task
C a te g o r ie s  a s  R ep orted  by Group I  in  th e  P r e s e n t

Mean Rank
D esign Review 2.927 4

1 . Review q u a l i ty  s p e c i f i c a t io n s .
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s .
3 . Id e n t ify  p o te n t i a l ly  s i g n i f i c a n t  v a r ia b le s .
4 . Develop p i lo t - r u n  q u a l i ty  p ro ced u res .

P ro ce ss  C a p a b il i ty  3.206 1

1 . I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s .
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s .
3 . A nalyze s t a t i s t i c a l  d a ta .
4 . D e v e lo p /u t i l iz e  com puter d a ta  b ases /p rog ram s.

P ro c e ss  C o n tro l 3.018 3

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s .
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro ced u res .
3 . E s ta b l is h  c o n tr o l  l i m i t s .
4 . R ev iew /rev ise  c o n tr o l  p ro ced u res .
5 . D ev e lo p /rev ise  c o n tr o l  re p o r tin g  p ro ced u res .

Vendor R e la tio n s  2.639 6

1. D evelop/im plem ent a ccep tan ce  sam pling p ro ced u re s .
2 . Develop vendor q u a l i ty  sy s tem s.
3 . A s s is t  vendors w ith  q u a l i ty  system  d ev e lo p m en t/rev is io n .

Customer R e la tio n s  2.849 5

1 . D evelop/im plem ent custom er feedback system s.
2 . Analyze custom er feedback .
3. Trace v a r ia t io n  th rough  m anufacturing  system .

A p p lic a tio n  3.195 2

1. Communication
2 . L eadersh ip
3 . Management
4 . S t a t i s t i c a l
5 . Computer
6 . T e c h n ic a l /S c ie n t i f ic

N ote; l= n ev er; 2=seldom; 3«somewhat f r e q u e n tly ;  4 » freq u en tly ; 5«very f r e q u e n tly .

reported by Group I I  in  the p r e se n t .  Of the 34 ta s k s ,  27 

(79%) had 100% resp on se . Table 12 p r e sen ts  the raw data  

fo r  grouped s c a le s  fo r  the sum o f  the  importance and the  

frequency o f  ta sk s  as reported by Group I I  in  the p r e se n t ,  

where two i s  n o t  important and never performed and ten i s  

im perative  and very  freq u en tly  performed.
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T ab le  9

Mean and Rank Order o f  the  Sum o f  the Importance and 
Frequency o f  Task Categor ie s  as Repor t e d by Group I 
in  th e  P resent

Mean Rank

D esign Review 6.579 3

1. Review q u a l i ty  s p e c i f i c a t io n s .
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s .
3 . I d e n t i f y  p o te n t i a l ly  s i g n i f i c a n t  v a r ia b le s .
4 . D evelop p i lo t - r u n  q u a l i ty  p ro c e d u re s .

P ro cess  C a p a b il i ty 6.894 2

1. I d e n t i f y  p o te n t ia l  c o n tr o l l in g  v a r ia b le s .
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s .
3 . A nalyze s t a t i s t i c a l  d a ta .
4 . D e v e lo p /u t i l iz e  com puter d a ta  b ases /p ro g ram s.

-

P ro cess  C o n tro l 6.559 4

1. D evelop/im plem ent in s p e c t io n /a u d i t  p ro c e d u re s .
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro ced u re s .
3 . E s ta b l is h  c o n tro l  l i m i t s .
4 . R ev iew /rev ise  c o n tro l  p ro c e d u re s .
5 . D e v e lo p /re v ise  c o n tro l  re p o r tin g  p ro ced u re s .

vendor R e la tio n s 6.054 6

1. D evelop/im plem ent a ccep tan ce  sam pling p ro ced u re s .
2 . Develop vendor q u a l i ty  sy s tem s .
3. A s s i s t  vendors w ith  q u a l i ty  system  d ev e lo p m e n t/re v is io n .

Customer R e la tio n s 6.535 5

1. D evelop/im plem ent custom er feedback sy s tem s.
2 . A nalyze custom er feedback .
3. T race v a r ia t io n  th rough  m anufactu ring  system .

A p p lic a tio n 6.901 1

1. Communication
2 . L eadersh ip
3. Management
4. S t a t i s t i c a l
5. Computer
6. T e c h n ic a l /S c ie n t i f ic

N ote: Sum o f  th e  im portance and frequency  s c a le s  grouped where 2 i s  n o t im p o rtan t and 
never perform ed and 10 i s  im p e ra tiv e  and very  f re q u e n tly  perfo rm ed .

Mean and Rank Order o f  In d iv id u a l  Tasks

Table 13 i d e n t i f i e s  the  mean and rank order o f  the  

importance o f  each task as reported by Group I I  in  the  

p r e se n t .  Speak/D iscuss C lea r ly  was ranked f i r s t .  Develop  

Vendor Q uality  Systems was ranked l a s t .  Table 14 

i d e n t i f i e s  the mean and rank order o f  the  frequency o f
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T ab le  10

Raw Data for  Importance o f  Tasks as Reported by Group II  
In the  P resent

1 i 3 4 5 T o ta l

Design Review

1. Review q u a l i ty  s p e c i f i c a t io n s . 7 6 20 32 31 96
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 7 4 15 36 34 96
3. I d e n t i f y  p o te n t i a l ly  s ig n i f i c a n t  v a r i a b le s . 6 5 17 49 19 96
4. Develop p i lo t - r u n  q u a l i ty  p ro c e d u re s . 10 15 29 28 14 96

P ro cess  C a p a b il ity

1. I d e n t i f y  p o te n t ia l  c o n tr o l l in g  v a r ia b le s . 3 7 18 49 19 96
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 3 7 32 40 14 96
3. A nalyze s t a t i s t i c a l  d a ta . 4 6 23 32 3 i 96
4. D e v e lo p /u t i l iz e  com puter d a ta  bases /p ro g ram s. 8 20 25 30 13 96

P ro cess  C on tro l

1. D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s . 2 5 24 36 29 96
2. D evelop/im plem ent c o n tro l  c h a r t  p ro c e d u re s . 5 10 18 38 25 96
3. E s ta b l is h  c o n tr o l  l i m i t s . 8 13 17 32 26 96
4. R ev iew /rev ise  c o n tr o l  p ro c e d u re s . 6 6 26 46 12 96
5. D ev e lo p /re v ise  c o n tro l  re p o r tin g  p ro ced u re s . 6 17 24 42 6 95

Vendor R e la tio n s

1. D evelop/im plem ent a ccep tan ce  sam pling p ro ced u re s . 13 17 19 28 19 96
2 . Develop vendor q u a l i ty  sy s tem s. 20 9 16 38 13 96
3. A s s i s t  vendors w ith  q u a l i ty  system 19 10 15 36 16 96

d ev e lo p m e n t/re v is io n .

Customer R e la tio n s

1 . D evelop/im plem ent custom er feedback system s. 13 6 17 32 27 95
2 . A nalyze custom er feedback . 12 7 15 31 31 96
3 . T race v a r ia t io n  th rough  m anufactu ring  system . 3 10 14 35 22 94

A p p lic a tio n

1. Communication
a .  W rite  u n d ers tan d ab le  r e p o r ts /p ro p o s a ls . 1 0 10 38 47 96
b . S p eak /d iscu ss  c l e a r ly . 1 1 7 37 50 96

L eadersh ip
a .  M otivate  su b o rd in a te s  and p e e r s . 0 3 13 46 34 96
b . D elega te  r e s p o n s ib i l i t i e s . 3 7 18 45 23 96
c .  Perform  tr a in in g  s e s s io n s . 2 9 19 32 34 96

Management
a .  P lan  a c t i v i t i e s . 2 5 12 43 34 96
b . O rganize re s o u rc e s . 2 3 13 47 30 95

S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . 4 7 29 36 19 95
b . Apply in f e r e n t i a l  s t a t i s t i c s . 6 11 35 26 18 96
c .  D esign experim en ts . 6 13 35 37 15 96

Computer
a .  D e s ig n /s e le c t  com puter p rogram s. 4 21 33 24 14 96
b . U t i l i z e  a v a i la b le  so f tw a re . 4 12 30 36 13 95

T e c h n ic a l /S c ie n t i f ic
a .  D esign/im prove p ro c e s se s . 7 11 16 33 29 96
b . E v a lu a te  p ro d u c t m a te r i a l s . 6 14 20 34 22 96
c .  Apply desig n  p ro c e d u re s . 7 18 20 42 8 95

N ote; l> n o t im p o rtan t; 2*somevhat im p o rtan t; 3 - im p o rta n t; 4 -v ery  im p o rta n t; 5 « im p era tiv e .
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T a b le  11

Raw D ata  f o r  F req u en cy  o f  P erform an ce o f  T ask s a s  R ep orted
By Group I I  in  th e  P r e s e n t

1 2 r~ 4 r - T o ta l

D esign Review

1 . Review q u a l i ty  s p e c i f i c a t io n s . 3 19 38 25 i i 96
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 6 20 34 20 16 96
3 . I d e n t i f y  p o t e n t i a l ly  s i g n i f i c a n t  v a r ia b le s . 6 17 37 24 12 96
4 . D evelop p i lo t - r u n  q u a l i ty  p ro ced u re s . 18 35 20 12 11 96

P ro cess  C a p a b il i ty

1 . I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s . 5 24 28 34 5 96
2 . D e v e lo p /s e le c t  s t a t i s t i c a l  t e s t s . 5 25 31 24 11 96
3 . A nalyze s t a t i s t i c a l  d a ta . 4 18 24 22 2ff 96
4 . D e v e lo p /u t i l iz e  com puter d a ta  bases /p rog ram s. 9 23 26 17 21 96

P ro c e ss  C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s . 3 18 32 23 20 96
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro ced u re s . 10 24 22 27 13 96
3 . E s ta b l is h  c o n tr o l  l i m i t s . 11 24 27 24 10 96
4 . R ev iew /re v ise  c o n tro l  p ro ced u re s . 6 27 32 27 4 96
S. D e v e lo p /re v is e  c o n tr o l  re p o r tin g  p ro ced u re s . 5 27 37 21 5 95

Vendor R e la t io n s

1 . D evelop/im plem ent a ccep tan ce  sam pling p ro ced u re s . 16 18 23 24 15 96
2 . D evelop vendor q u a l i ty  sy s tem s. 24 28 23 13 8 96
3 . A s s i s t  vendors w ith  q u a l i ty  system  

d e v e lo p m e n t/re v is io n .
22 31 21 17 5 96

Custom er R e la t io n s

1 . D evelop/im plem ent custom er feedback system s. 14 32 21 14 14 95
2 . A nalyze custom er feedback . 12 26 22 17 19 96
3 . T race v a r ia t io n  through m anufactu ring  system . 

A p p lic a t io n

6 28 31 19 10 94

1 . Communication
a .  W rite  u n d e rs ta n d a b le  r e p o r ts /p ro p o s a ls . 1 6 14 37 38 96
b . S p e a k /d isc u ss  c l e a r ly .  

2 . L eadersh ip

0 3 16 26 51 96

a .  M otivate  su b o rd in a te s  and p e e rs . 0 6 28 32 30 96
b . D eleg a te  r e s p o n s i b i l i t i e s . 1 20 20 35 20 96
c .  Perform  t r a in in g  s e s s io n s . 4 22 35 27 8 96

3 . Management
a .  P lan  a c t i v i t i e s . 0 9 31 36 20 96
b . O rganize re s o u rc e s . 1 8 33 37 16 95

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . 5 19 27 27 17 95
b . Apply i n f e r e n t i a l  s t a t i s t i c s . 8 31 24 20 13 96
c .  D esign exp erim en ts . 

5 .  Computer

18 30 32 12 4 96

a .  D e s ig n /s e le c t  com puter program s. 8 37 30 14 7 96
b .  U t i l i z e  a v a i la b le  s o f tw a re . 6 25 23 23 18 95

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign /im prove p ro c e s se s . 11 18 23 36 8 96
b . E v a lu a te  p ro d u c t m a te r i a l s . 8 21 28 30 9 96
c .  Apply d es ig n  p ro c e d u re s . 8 37 35 14 1 95

N ote: 1 -n e v e r ; 2-seldom ; 3-somewhat f r e q u e n tly ;  { -f r e q u e n tly ;  S -very  f r e q u e n tly .

f "  “ ................................................................................................. ....
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T ab le  12

Raw D ata  f o r  Grouped S c a le s  f o r  th e  Sum o f  Im p ortan ce  and
F req u en cy  o f  T asks a s  R ep orted  by Group I I  in  th e  P r e se n t

2-4 T -7 8-10 T otal

Design Review

1 . Review q u a l i ty  s p e c i f ic a t io n s . 14 41 41 96
2 . R e la te  s p e c i f i c a t io n s  to  p ro c e s s . 9 48 39 96
3 . I d e n t i f y  p o t e n t i a l l y  s ig n i f i c a n t  v a r ia b le s . 12 44 40 96
4 . D evelop p i lo t - r u n  q u a l i ty  p ro c e d u re s . 28 49 19 96

P ro cess  C a p a b il i ty

1 . I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s . 9 44 43 96
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 11 51 34 96
3 . A nalyze s t a t i s t i c a l  d a ta . 10 39 47 - 96
4 . D e v e lo p /u t i l iz e  computer d a ta  b ases /p ro g ram s. 20 40 36 96

P ro cess C o n tro l

1. D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s . 8 41 47 96
2 . D evelop/im plem ent c o n tro l  c h a r t  p ro ced u re s . 16 38 42 96
3 . E s ta b l is h  c o n tr o l  l i m i t s . 18 42 36 96
4 . R ev iew /rev ise  c o n tr o l  p ro ced u re s . 11 50 35 96
5 . D e v e lo p /re v is e  c o n tr o l  r e p o r tin g  p ro ced u re s . 20 53 22 95

Vendor R e la t io n s

1. D evelop/im plem ent accep tan ce  sam pling p ro ced u re s . 28 31 37 96
2 . Develop vendor q u a l i ty  sy s tem s. 29 44 23 96
3 . A s s i s t  vendors w ith  q u a l i ty  system  d e v e lo p m en t/rev is io n . 27 44 25 96

Customer R e la t io n s

1 . D evelop/im plem ent custom er feedback sy s tem s. 17 48 30 95
2 . A nalyze custom er feedback . 18 42 36 96
3 . T race v a r ia t io n  th rough  m anufacturing  system . 12 54 28 94

A p p lic a tio n

1 . Communication
a .  W rite  u n d e rs ta n d a b le  r e p o r ts /p ro p o s a ls . 1 21 74 96
b . S p eak /d iscu ss  c l e a r ly . 1 19 76 96

2 . L ead ersh ip
a .  M otivate  su b o rd in a te s  and p e e r s . 2 30 64 96
b . D eleg a te  r e s p o n s ib i l i t i e s . 9 36 51 96
c .  Perform  t r a in in g  s e s s io n s . 10 41 45 96

3 . Management
a .  P lan  a c t i v i t i e s . 3 36 57 96
b . O rganize re s o u rc e s . 4 37 54 95

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . 8 49 38 95
b . Apply i n f e r e n t i a l  s t a t i s t i c s . 19 46 31 96
c .  Design exp erim en ts . 20 54 22 96

5 . Computer
a .  D e s ig n /s e le c t  computer p rogram s. 23 48 25 96
b . U t i l i z e  a v a i l a b le  so f tw a re . 15 43 37 95

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign /im prove p ro c e s se s . 13 39 44 96
b . E v a lu a te  p ro d u c t m a te r ia ls . 18 38 40 96
c .  Apply d e s ig n  p rocedu res 22 55 18 95

N ote; Sum o f  th e  im portance and frequency  s c a le s  grouped where 2 i s  n o t im p o rtan t and 
n ever perform ed and 10 i s  im p e ra tiv e  and very  f r e q u e n tly  perform ed.

r
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T ab le  13

Mean and Rank Order o f  Importance o f Tasks as Reported
By Group I I  in  the  P resent

Sample Mean Rank

D esign Review

1 . Review q u a l i ty  s p e c i f ic a t io n s . 96 3.772 11
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 96 3.696 7
3 . I d e n t i f y  p o te n t i a l ly  s i g n i f i c a n t  v a r ia b le s . 96 3.729 13
4 . Develop p i lo t - r u n  q u a l i ty  p ro ced u res . 96 3.219 31

P ro cess C a p a b il i ty

1 . I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s . 96 3.771 12
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 96 3.573 19.5
3 . A nalyze s t a t i s t i c a l  d a ta . 96 3 .833“ 9
4 . D e v e lo p /u t i l iz e  com puter d a ta  bases /p rog ram s. 96 3.208 32.5

P rocess  C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s . 96 3.885 8
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro ced u res . 96 3.708 14
3 . E s ta b l is h  c o n tr o l  l i m i t s . 96 3.573 19.5
4 . R ev iew /rev ise  c o n tr o l  p ro ced u re s . 96 3.542 22.5
5 . D e v e lo p /re v ise  c o n tr o l  re p o r tin g  p ro ced u re s . 95 3.263 28

Vendor R e la tio n s

1. D evelop/im plem ent a ccep tan ce  sam pling p ro ced u re s . 96 3 .240 29.5
2 . Develop vendor q u a l i ty  sy stem s. 96 3.156 34
3 . A s s i s t  vendors w ith  q u a l i ty  system  d ev e lo p m en t/rev is io n . 96 3.208 32.5

Customer R e la tio n s

1 . D evelop/im plem ent custom er feedback system s. 95 3.568 21
2 . A nalyze custom er feedback . 96 3.646 17
3 . T race v a r ia t io n  th rough  m anufacturing  system . 94 3.670 16

A p p lic a tio n

1 . Communication
a .  W rite  u n d e rs ta n d a b le  r e p o r ts /p ro p o s a ls . 96 4.354 2
b . S p eak /d iscu ss  c l e a r ly . 96 4.396 1

2 . L eadersh ip
a .  M otivate  su b o rd in a te s  and p e e rs . 96 4.156 3
b . D eleg a te  r e s p o n s ib i l i t i e s . 96 3.813 10
c .  Perform  t r a in in g  s e s s io n s . 96 3.906 6

3 . Management
a .  P lan  a c t i v i t i e s . 96 4.063 4
b . O rganize re s o u rc e s . 95 4.053 5

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . 95 3.621 18
b . Apply in f e r e n t i a l  s t a t i s t i c s . 96 3.406 26
c .  D esign ex p erim en ts . 96 3.438 25

5 . Computer
a .  D e s ig n /s e le c t  com puter program s. 96 3.240 29.5
b . u t i l i z e  a v a i la b le  so f tw a re . 95 3.442 24

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign/im prove p ro c e s s e s . 96 3.688 15
b . E v a lu a te  p ro d u c t m a te r ia ls . 96 3.542 22.5
c .  Apply d e s ig n  p ro c e d u re s . 95 3.274 27

N ote; 1 -n o t im p o rtan t; 2-somewhat im p o rtan t; 3 - im p o rta n t; 4 -very  im p o rta n t; 5 - im p e ra tiv e .

r  ~
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T a b le  14

Mean and Rank o r d e r  o f  F req u en cy  o f  P erform an ce  o f  T asks
As R ep orted  by Group I I  in  th e  P r e s e n t

Sample Mean Rank

D esign Review

1. Review q u a l i ty  s p e c i f i c a t io n s . 96 3.229 11 *
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 96 3.208 12
3 . I d e n t i f y  p o te n t i a l ly  s i g n i f i c a n t  v a r ia b le s . 96 3.198 13
4 . Develop p i lo t - r u n  q u a l i ty  p ro c e d u re s . 96 2.615 30

P ro cess  C a p a b ility

1 . I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s . 96 3.104 19
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 96 3.115 17.5
3 . A nalyze s t a t i s t i c a l  d a ta . 96 3.542_ 7
4 . D e v e lo p /u t i l iz e  com puter d a ta  bases /p rog ram s. 96 3.188 14

P ro cess  C on tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s . 96 3.406 8
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro ced u res. 96 3.094 20
3 . E s ta b l is h  c o n tr o l  l i m i t s . 96 2.979 25
4 . R ev iew /rev ise  c o n tr o l  p ro c e d u re s . 96 2.958 26
5 . D ev e lo p /rev ise  c o n tr o l  re p o r tin g  p ro ced u res . 95 2.937 27

Vendor R e la tio n s

1 . D evelop/im plem ent a ccep tan ce  sam pling p ro ced u res . 96 3.042 22
2 . Develop vendor q u a l i ty  sy s tem s. 96 2.510 33
3 . A s s is t  vendors w ith  q u a l i ty  system  d ev e lo p m en t/rev is io n . 96 2 .500 34

Customer R e la tio n s

1. D evelop/im plem ent custom er feedback system s. 95 2.811 28
2 . Analyze custom er feedback . 96 3.052 21
3 . T race v a r ia t io n  th rough  m anufacturing  system . 94 2.989 24

A p p lic a tio n

1 . Communication
a .  W rite  u n d e rs tan d ab le  r e p o r ts /p ro p o s a ls . 96 4.094 2
b . S p eak /d iscu ss  c l e a r ly . 96 4.302 1

2 . L eadersh ip
a .  M otivate su b o rd in a te s  and p e e rs . 96 3.896 3
b . D elegate  r e s p o n s ib i l i t i e s . 96 3.552 6
c .  Perform  tr a in in g  s e s s io n s . 96 3.135 15

3 . Management
a .  P lan  a c t i v i t i e s . 96 3.698 4
b . O rganize re s o u rc e s . 95 3.621 5

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . 95 3.337 9
b . Apply i n f e r e n t i a l  s t a t i s t i c s . 96 2.990 23
c .  Design exp erim en ts . 96 2.521 32

5 . Computer
a .  D e s ig n /se le c t com puter program s. 96 2.740 29
b . U t i l i z e  a v a i la b le  so f tw a re . 95 3.232 10

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign/im prove p ro c e s s e s . 96 3.125 16
b . E valuate  p ro d u c t m a te r i a ls . 96 3.115 17.5
c .  Apply desig n  p ro ced u re s . 95 2.611 31

N ote; l» n e v e r ; 2-seldom ; 3-somewhat f r e q u e n tly ;  4 » fre q u e n tly j 5 -v e ry  f r e q u e n tly .

I  _ ' ' ...................................................................................................
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perform ance o f  ta sk s  as reported  by Group I I  in  the  

p r e s e n t . S p eak /D iscu ss C lea r ly  was ranked f i r s t .  A s s i s t  

Vendors With Q u a lity  System D evelopm ent/R evision  was ranked 

l a s t .  A com parison o f  im portance (Table 13) and frequency  

o f  perform ance (Table 14) shows fo r  th e  most p a r t th a t  

Group I I  (non lead ing companies) perform s the most im portant 

ta sk s  most fr e q u e n t ly . There seem to  be two e x ce p tio n s  to  

th e  c a s e . The f i r s t  r e la t e s  to  D e v e lo p /U ti l iz e  Computer 

Data Bases/Program s which ranks 3 2 .5  o f  34 on im portance  

and 14 o f  34 on freq u en cy . The o th er  e x cep tio n  in v o lv e s  

U t i l i z e  A v a ila b le  Softw are which was ranked 24 o f  34 on 

im portance and 10 o f  34 on freq u en cy . I t  appears th a t  

th e se  two ta s k s , both  r e la te d  to  com puters, are  thought to  

be r e l a t iv e l y  un im portant, but are performed q u ite  

fr e q u e n t ly .

Table 15 i d e n t i f i e s  the mean and rank order o f  the sum 

o f  th e  im portance and frequency o f  ta sk s  as reported  by 

Group I I  in  th e  p r e s e n t . I t  r ea ffirm s the ranking o f  

S p eak /D iscu ss C le a r ly  as number o n e , bu t in d ic a te s  a 

d if f e r e n c e  between the im portance and frequency fo r  the  

ta sk s  D evelop Vendor Q u ality  System s and A s s i s t  Vendors 

With Q u ality  System D evelopm ent/R evision  though both  r e la t e  

to  vendor q u a l ity  sy stem s. A th ree  way comparison o f  

T ables 13 , 14 , and 15 in d ic a te s  th a t  th ere  i s  fundamental 

agreem ent between th e  in d iv id u a l s c a le s  and th e  sum o f  the  

two s c a l e s .  One in te r e s t in g  n o te  i s  th a t  A nalyze

r  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~
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T a b le  15

Mean and Rank Order o f  th e  Sum o f  Im p ortan ce  and F req u en cy
o f  T ask s A s R ep orted  by Group I I  in  th e  P r e s e n t

Sample Mean Rank

D esign Review

1 . Review q u a l i ty  s p e c i f ic a t io n s . 96 7.000 11
2 . R e la te  s p e c i f i c a t io n s  to  p ro c e s s . 96 7.104 9
3 . I d e n t i f y  p o t e n t i a l l y  s i g n i f i c a n t  v a r i a b le s . 96 6.927 13
4 . D evelop p i l o t - r u n  q u a l i ty  p ro c e d u re s . 96 5.833 32

P ro cess  C a p a b il i ty

1 . I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s . 96 6.875 14
2 . D e v e lo p /s e le c t  s t a t i s t i c a l  t e s t s . 96 6.688 ~ 18
3 . A nalyze s t a t i s t i c a l  d a ta . 96 7.375 6
4 . D e v e lo p /u t i l iz e  computer d a ta  b ases /p ro g ram s. 96 6.396 24.5

P ro c e ss  C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s . 96 7.292 8
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro c e d u re s . 96 6.802 16
3 . E s ta b l is h  c o n tr o l  l i m i t s . 96 6.552 22
4 . R ev iew /re v ise  c o n tro l  p ro c e d u re s . 96 6.500 23
5 . D e v e lo p /re v is e  c o n tro l  re p o r tin g  p ro c e d u re s . 95 6.200 28

Vendor R e la t io n s

1 . D evelop/im plem ent accep tan ce  sam pling p ro ced u re s . 96 6.281 27
2 . Develop vendor q u a l i ty  sy s tem s. 96 5.667 34
3 . A s s i s t  vendo rs w ith  q u a l i ty  system  d e v e lo p m e n t/re v is io n . 96 5.703 33

Custom er R e la t io n s

1 . D evelop/im plem ent custom er feedback system s. 95 6.379 26
2 . A nalyze custom er feedback . 96 6.698 17
3 . T race v a r i a t i o n  through  m anufactu ring  system . 94 6.660 20

A p p lic a tio n

1. Communication
a .  W rite  u n d e rs tan d ab le  r e p o r ts /p ro p o s a ls . 96 8.448 2
b . S p e a k /d isc u ss  c l e a r ly . 96 8.698 1

2 . L ead ersh ip
a .  M o tiva te  su b o rd in a te s  and p e e r s . 96 8.052 3
b .  D e leg a te  r e s p o n s i b i l i t i e s . 96 7.365 7
c .  Perform  t r a in in g  s e s s io n s . 96 7.042 10

3 . Management
a .  P lan  a c t i v i t i e s . 96 7.760 4
b . O rgan ize r e s o u rc e s . 95 7.674 5

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . 95 6.958 12
b . Apply i n f e r e n t i a l  s t a t i s t i c s . 95 6.396 24.5
c .  D esign exp erim en ts . 96 5.958 30

5 . Computer
a .  D e s ig n /s e le c t  com puter p rogram s. 96 5.979 29
b . u t i l i z e  a v a i la b le  so f tw a re . 9S 6.674 19

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign /im prove p ro c e s s e s . 96 6.813 15
b . E v a lu a te  p ro d u c t m a te r i a ls . 96 6.656 21
c .  Apply d e s ig n  p ro ced u res .' 95 5.884 31

n o te : Sum o f  th e  im portance and frequency  s c a le s  grouped where 2 i s  n o t im p o rtan t and 
n ever perform ed and 10 i s  im p e ra tiv e  and very  f r e q u e n tly  perform ed.
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S t a t i s t i c a l  Data ranked 9 o f  34 on im portance (Table 13) 

and 7 o f  34 on frequency (Table 1 4 ) , but appears as 6 o f  34 

o v e r a l l  (Table 1 5 ).

Mean and Rank Order o f  Task C ategories

Table 16 i d e n t i f i e s  the mean and rank order o f  task

c a te g o r ie s  as reported by Group II  in  the p r e se n t . The

ca tegory  A p p lica tio n  was ranked f i r s t ,  w h ile  Vendor 

R e la tio n s  was ranked l a s t .  Table 17 i d e n t i f i e s  the mean 

and rank order o f  the frequency o f  performance o f  task  

c a te g o r ie s  as reported  by Group II  in  the p r e se n t . The

ca tegory  A p p lica tio n  was ranked f i r s t  and th e  ca tegory

Vendor R e la tio n s  was ranked l a s t .  A comparison o f  

im portance (Table 16) to  frequency (Table 17) in d ic a te s  

th a t  D esign Review i s  thought to  be q u ite  im portant, rank 

two o f  s i x ,  but i s  n ot performed fr e q u e n tly , rank four o f  

s i x .  As w e l l ,  Customer R e la tio n s i s  q u ite  im portant, rank 

th ree  o f  s i x ,  but ranked low on freq u en cy , f i v e  o f  s i x .

Two c a te g o r ie s  were thought to  be r e la t iv e ly  unim portant 

but were performed q u ite  fr e q u e n tly . P rocess C a p a b ility  

ranked four o f  s ix  on im portance and two o f  s ix  on 

frequ en cy . P rocess C ontrol ranked f i v e  o f  s ix  on 

im portance and th ree  o f  s ix  on frequ en cy . Table 18 

i d e n t i f i e s  the mean and rank order o f  the sum o f  the  

im portance and the frequency o f  task  c a te g o r ie s  as reported  

by Group I I  in  the p r e se n t . The ca teg o ry  A p p lica tio n  was 

ranked f i r s t  and Vendor R e la tio n s was ranked l a s t .  A th ree

r
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T ab le  16

Mean and Rank Order o f  Im p ortan ce  o f  Task C a te g o r ie s  a s
R ep o rted  b y  Group I I  in  th e  P r e s e n t

Mean Rank

D esign Review 3.654 2

1 . Review q u a l i ty  s p e c i f ic a t io n s .
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s .
3 . I d e n t i f y  p o te n t i a l ly  s ig n i f i c a n t  v a r ia b le s .
4 . D evelop p i lo t - r u n  q u a l i ty  p ro c e d u re s .

P ro cess  C a p a b il i ty 3.597 4

1 . I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s .
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s .
3 . A nalyze s t a t i s t i c a l  d a ta .
4 . D e v e lo p /u t i l iz e  computer d a ta  bases /p ro g ram s.

P ro cess  C o n tro l 3.595 5

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s .
2 . D evelop/im plem ent c o n tro l  c h a r t  p ro ced u re s .
3. E s ta b l is h  c o n tro l  l i m i t s .
4 . R ev iew /re v ise  c o n tro l  p ro ced u re s .
5 . D e v e lo p /re v ise  c o n tro l  re p o r tin g  p ro ced u re s .

Vendor R e la t io n s 3.202 6

1 . D evelop/im plem ent accep tance  sam pling p ro ced u re s .
2 . Develop vendor q u a l i ty  sy s tem s.
3. A s s i s t  vendors w ith  q u a l i ty  system  d ev e lo p m en t/rev is io n .

Customer R e la t io n s 3.628 3

1 . D evelop/im plem ent custom er feedback sy s tem s.
2 . A nalyze custom er feedback .
3 . T race v a r ia t io n  through  m anufacturing  system .

A p p lic a tio n 3.760 1

1. Communication
2 . L ead e rsh ip
3 . Management
4 . S t a t i s t i c a l
5 . Computer
6 . T e c h n ic a l /S c ie n t i f ic

Mote; l= n o t im p o rta n t; 2=somewhat im p o rtan t; 3“ im p o rtan t; 4«very im p o rta n t; 5= im p era tiv e .

way comparison o f  Tables 16 , 17 , and 18 shows th a t  P rocess  

C a p a b ility  was ranked four o f  s ix  on im portance (Table 1 6 ) ,  

two o f  s i x  on frequency (Table 1 7 ) , and two o f  s ix  o v e r a l l  

(Table 1 8 ) .

ET
6.
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T a b le  17

C a teg o r ies  a s Reported by Group I I  in  the P resen t

Mean Rank

Design Review 3.063 4

1. Review q u a l i ty  s p e c i f i c a t io n s .
2 . R e la te  s p e c i f i c a t io n s  to  p ro c e s s .
3 . I d e n t i f y  p o t e n t i a l l y  s i g n i f i c a n t  v a r i a b le s .
4 . D evelop p i l o t - r u n  q u a l i ty  p ro c e d u re s .

P ro cess  C a p a b il i ty 3.238 2

1 . I d e n t i f y  p o t e n t i a l  c o n tr o l l in g  v a r i a b le s .
2 .  D e v e lo p /s e le c t  s t a t i s t i c a l  t e s t s .
3 . A nalyze s t a t i s t i c a l  d a ta .
4 . D e v e lo p /u t i l iz e  com puter d a ta  b ases /p ro g ram s.

P ro cess  C o n tro l 3.075 3

1. D evelop/im plem ent in s p e c t io n /a u d i t  p ro c e d u re s .
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro c e d u re s .
3 . E s ta b l is h  c o n tr o l  l i m i t s .
4 . R e v iew /re v ise  c o n tr o l  p ro c e d u re s .
5 . D e v e lo p /re v ise  c o n tr o l  r e p o r tin g  p ro c e d u re s .

Vendor R e la t io n s 2.684 6

1. D evelop/im plem ent accep tan ce  sam pling p ro c e d u re s .
2 . D evelop vendor q u a l i ty  sy s tem s .
3 . A s s i s t  vendors w ith  q u a l i ty  system  d e v e lo p m e n t/re v is io n .

Customer R e la t io n s 2 .951 5

1 . D evelop/im plem ent custom er feedback sy s tem s.
2 . A nalyze custom er feed b ack .
3 . T race v a r i a t i o n  th rough  m anufactu ring  system .

A p p lic a tio n 3.332 1

1 . Communication
2 . L ead ersh ip
3 . Management
4 . S t a t i s t i c a l
5 . Computer
6 . T e c h n ic a l /S c ie n t i f ic

N ote: l= n e v e r; 2*=seldom; 3«=somewhat f r e q u e n tly ;  4 « fre q u e n tly ; 5*=very f r e q u e n tly .

Comparison o f  Group I to  Group I I

Table 19 p r e se n ts  a c h i-sq u a re  a n a ly s is  o f  th e  

im portance o f  each task  comparing Group I (Table 1) to  

Group I I  (T able 10) in  the p r e s e n t . The comparison  

in d ic a te s  th a t  n in e  (27%) o f  the ta sk s  are p erce iv ed  to  be 

d if f e r e n t  between th e  two groups. Of p a r t ic u la r  n o te  among
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T a b le  18

Of Task C a teg o r ies  as Reported by Group II  in th e  P resen t

Mean Rank

D esign Review 6.716 3

1 . Review q u a l i ty  s p e c i f i c a t io n s .
2 .  R e la te  s p e c i f ic a t io n s  to  p ro c e s s .
3 . I d e n t i f y  p o te n t i a l ly  s ig n i f i c a n t  v a r ia b le s .
4 . D evelop p i l o t - r u n  q u a l i ty  p ro c e d u re s .

P ro cess  C a p a b il i ty 6.834 2

1 . I d e n t i f y  p o te n t ia l  c o n tr o l l in g  v a r ia b le s .
2 .  D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s .
3 . A nalyze s t a t i s t i c a l  d a ta .
4 . D e v e lo p /u t i l iz e  com puter d a ta  b ases /p ro g ram s.

P ro cess  C o n tro l 6.670 4

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro c e d u re s .
2 . D evelop/im plem ent c o n tro l  c h a r t  p ro ced u re s .
3 . E s ta b l is h  c o n tr o l  l i m i t s .
4 . R ev iew /re v ise  c o n tr o l  p ro c e d u re s .
5 . D e v e lo p /re v ise  c o n tro l  re p o r tin g  p ro ced u re s .

Vendor R e la tio n s 5.886 6

1 . D evelop/im plem ent accep tan ce  sam pling p ro c e d u re s .
2 .  D evelop vendor q u a l i ty  sy s tem s.
3 . A s s i s t  vendors w ith  q u a l i ty  system  d ev e lo p m e n t/re v is io n .

Customer R e la t io n s 6.579 5

1 . D evelop/im plem ent custom er feedback system s.
2 . A nalyze custom er feedback .
3 . T race v a r ia t io n  th rough  m anufactu ring  system .

A p p lic a tio n 7.091 1

1 . Communication
2 . L ead ersh ip
3 . Management
4 . s t a t i s t i c a l
5 . Computer
6 . T e c h n ic a l /S c ie n t i f ic

N ote; Sum o f  th e  im portance and frequency  s c a le s  grouped where 2 i s  n o t im p o rtan t and 
n ever perform ed and 10 i s  im p e ra tiv e  and very  f re q u e n tly  perfo rm ed .

th e se  n in e  are th ree  th a t  Group I (en g in eers from lea d in g  

com panies) found more im portant:

1 . D evelop Vendor Q u ality  Systems

2 . A s s i s t  Vendors w ith  Q u ality  System  

D evelopm ent/R evision

3 . A nalyze Customer Feedback

f ~  .....................................................................................................
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T ab le 19

C h i-S q u a re  A n a ly s is  f o r  Im p ortan ce o f  Task Comparing
Group I  to  Group I I  in  th e  P r e s e n t

t h i
Square

C r i t i c a l  
Value (K) x >K

Design Review

1 . Review q u a l i ty  s p e c i f ic a t io n s .
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s .
3 . I d e n t i f y  p o te n t ia l ly  s ig n i f i c a n t  v a r ia b le s .
4 . Develop p i lo t - r u n  q u a l i ty  p ro ced u re s .

2.122
2.482

13.517
5.892

9.49
9.49
9.49
9.49

*

P rocess C a p a b ility

1 . I d e n t i f y  p o te n t ia l  c o n tr o l l in g  v a r ia b le s .
2 . D e v e lo p /se le c t s t a t i s t i c a l  t e s t s .
3 . A nalyze s t a t i s t i c a l  d a ta .
4 . D e v e lo p /u t i l iz e  computer d a ta  bases /p rog ram s.

4.353
.708

6.513
10.544

9.49
9.49
9 .49
9 .49 *

P rocess  C on tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u res .
2 . D evelop/im plem ent c o n tro l c h a r t  p ro ced u res .
3 . E s ta b l is h  c o n tro l  l im i t s .
4 . R ev iew /rev ise  c o n tro l p ro ced u re s .
5 . D ev e lo p /rev ise  c o n tro l  re p o r tin g  p ro ced u res .

1.183
1.350

16.738
3.613
7.675

9 .49
9.49
9 .49
9.49
9 .49

ft

Vendor R e la tio n s

1 . D evelop/im plem ent accep tance  sam pling p ro ced u res .
2 . Develop vendor q u a l i ty  system s.
3. A s s is t  vendors w ith  q u a l i ty  system  d e v e lo p m en t/rev is io n .

7.737
13.571
14.990

9 .49
9.49
9 .49

*
•

Customer R e la tio n s

1 . D evelop/im plem ent custom er feedback system s.
2 . A nalyze custom er feedback .
3 . T race v a r ia t io n  through m anufacturing  system .

1.611
11.505

1.917

9.49
9.49
9.49

*

A p p lic a tio n

1 . Communication
a .  W rite  u n d ers tan d ab le  re p o r ts /p ro p o s a ls .
b .  S p eak /d iscu ss  c le a r ly .

1 .283
3.794

7 .82
7.82

2 . L eadersh ip
a .  M otivate  su b o rd in a te s  and p e e rs .
b . D elega te  r e s p o n s ib i l i t i e s .
c .  Perform  t r a in in g  s e s s io n s .

2 .071
7.581
8.105

7 .82
7.82 
9.49

3. Management
a .  P lan  a c t i v i t i e s .
b . O rganize re s o u rc e s .

8 .980
10.392

9 .49
9 .49

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s .
b . Apply in f e r e n t i a l  s t a t i s t i c s .
c .  Design experim en ts.

1.673
3.410
2.929

9.49
9.49
9.49

5 . Computer
a .  D e s ig n /s e le c t  computer program s.
b . U t i l i z e  a v a i la b le  so f tw a re .

15.465
9 .120

9.49
9.49

*

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign/im prove p ro c e s se s .
b . E v a lua te  p ro d u c t m a te r ia ls .
c .  Apply desig n  p ro ced u res .

3.879
2 .903

16.376

9.49
9.49
9.49 ft

Mote; C onfidence in t e r v a l  i s  95% (a lp h a - .05 ).

r
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The in t e r e s t in g  a sp ec t o f  th e se  i s  th a t they are a l l  

e x te rn a l o f  the company. Another in te r e s t in g  d if fe r e n c e  

appears w ith  th e  task  Organize R esou rces. Group I I  

(en g in eers from nonlead ing companies) found th a t task  more 

im portant than did  Group I .

Table 20 p r e se n ts  a ch i-sq u a re  a n a ly s is  o f  the  

frequency o f  perform ance o f  each task  comparing Group I 

(Table 2) to  Group II  (Table 11) in  the p r e se n t . This 

comparison in d ic a te s  th a t th ree  (9%) o f  the ta sk s are  

p erce iv ed  to  be d i f f e r e n t  between th e  two groups. Group I I  

p erce ived  a l l  th ree  o f  th ese  ta sk s as performed more 

fr e q u e n t ly , they  were:

1 . D evelop P ilot-R u n  Q u ality  Procedures

2 . D evelop/Im plem ent Customer Feedback Systems

3 . D e s ig n /S e le c t  Computer Programs

Table 21 p r e sen ts  a ch i-sq u a re  a n a ly s is  o f  th e  sum o f

the im portance and th e  frequency o f  perform ance o f  each

task comparing Group I (Table 3) to  Group I I  (Table 12) in

the p r e se n t . In combining the im portance and frequency  

elem ents i t  was found th a t o n ly  two ta sk s  (6%) were 

p erce ived  to  be d i f f e r e n t  between Group I and Group I I .  

Group I rated  I d e n t ify  P o te n t ia l  C o n tro llin g  V ar iab les  

higher than Group I I ,  w h ile  Group I I  rated  D evelop  

P ilo t-R u n  Q u a lity  Procedures higher than Group I I .
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T a b le  20

C h i-S q u a re  A n a ly s i s  f o r  F req u en cy  o f  Task Com paring
Group I t o  Group I I  in  th e  P r e s e n t

Chi
Square

C r i t i c a l  
V alue (K) x >K

D esign Review

1 . Review q u a l i ty  s p e c i f i c a t io n s .
2 . R e la te  s p e c i f i c a t io n s  to  p ro c e s s .
3 . I d e n t i f y  p o te n t i a l l y  s i g n i f i c a n t  v a r i a b le s .
4 . D evelop p i l o t - r u n  q u a l i ty  p ro ced u re s .

.318
2.403
3.293

11.067

9 .49
9 .49
9 .49
9 .49  *

P ro cess  C a p a b il i ty

1 . I d e n t i f y  p o t e n t i a l  c o n t r o l l in g  v a r ia b le s .
2 . D e v e lo p /s e le c t  s t a t i s t i c a l  t e s t s .
3 . A nalyze s t a t i s t i c a l  d a ta .
4 . D e v e lo p /u t i l iz e  com puter d a ta  b ases /p ro g ram s.

3.243
3.099
5.720
4.392

9 .49
9 .49  
7 .82
9 .49

P ro cess  C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s .
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro ced u re s .
3 . E s ta b l is h  c o n tr o l  l i m i t s .
4 . R ev iew /re v ise  c o n tr o l  p ro c e d u re s .
5 . D e v e lo p /re v is e  c o n tr o l  re p o r t in g  p ro ced u re s .

4.939
1.996

.728
1.889
2.405

9 .49
9 .49
9 .49
9 .49
9 .49

Vendor R e la t io n s

1 . D evelop/im plem ent a c c e p ta n c e  sam pling p ro ced u re s .
2 . D evelop vendor q u a l i ty  sy s tem s .
3 . A s s i s t  vendo rs  w ith  q u a l i ty  system  d e v e lo p m e n t/re v is io n .

2.959
2.637

.951

9 .49
9 .49
9 .49

Custom er R e la t io n s

1 . D evelop/im plem ent custom er feedback system s.
2 . A nalyze custom er feed b ack .
3 . T race v a r i a t i o n  th rough  m anufactu ring  system .

14.998
4.913
5.927

9 .49  *
9.49
9.49

A p p lic a t io n

1 . Communication
a .  H r i te  u n d e rs ta n d a b le  r e p o r ts /p ro p o s a ls .
b .  S p e a k /d isc u ss  c l e a r l y .

4.516
6.776

7 .82
7 .82

2 . L eadersh ip
a .  M o tivate  su b o rd in a te s  and p e e r s .
b .  D e leg a te  r e s p o n s i b i l i t i e s .
c .  Perform  t r a in in g  s e s s io n s .

6.149
9.343
3.703

7 .82
9 .49
9 .49

3 . Management
a .  P lan  a c t i v i t i e s .
b .  O rganize r e s o u rc e s .

2 .462
4.461

7 .82  
S .49

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t i v e  s t a t i s t i c s .
b .  Apply i n f e r e n t i a l  s t a t i s t i c s .
c .  D esign ex p erim en ts .

1.039
2.627
3.942

9 .49
9 .49
9 .49

5 . Computer
a .  D e s ig n /s e le c t  com puter program s.
b . U t i l i z e  a v a i l a b le  so f tw a re .

11.052
6.131

9 .49  *
9 .49

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign /im prove p ro c e s s e s .
b .  E v a lu a te  p ro d u c t m a te r i a l s .
c .  Apply d e s ig n  p ro c e d u re s .

6.062
5.689
9.188

9 .49
9 .49
9 .4 9

N ote; C onfidence in t e r v a l  i s  95% (a lp h a * .0 5 ).
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T ab le  21

C h i-S q u a re  A n a ly s is  f o r  th e  Sum o f  Im p o rta n ce  and
F req u en cy  o f  Task Comparing Group I  t o  Group I I
In  th e  P r e s e n t

Chi
Square x >K (5 .99)

Design Review

1 . Review q u a l i ty  s p e c i f i c a t io n s .
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s .
3 . I d e n t i f y  p o te n t i a l ly  s i g n i f i c a n t  v a r i a b le s .
4 . D evelop p i l o t - r u n  q u a l i ty  p ro c e d u re s .

2 .709
.437
.552

6.287 *

P ro cess  C a p a b il ity

1. I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s .
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s .
3 . A nalyze s t a t i s t i c a l  d a ta .
4 . D e v e lo p /u t i l iz e  computer d a ta  b ases /p ro g ram s.

6.155
.058

1.633
3.032

*

P ro cess C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s .
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro ced u re s .
3 . E s ta b l is h  c o n tr o l  l i m i t s .
4 . R ev iew /rev ise  c o n tr o l  p ro c e d u re s .
5 . D ev e lo p /re v is e  c o n tro l  re p o r tin g  p ro ced u re s .

.296

.234

.498
5.886
1.862

Vendor R e la tio n s

1. D evelop/im plem ent accep tan ce  sam pling p ro ced u re s .
2 . D evelop vendor q u a l i ty  sy s tem s .
3 . A s s i s t  vendors w ith  q u a l i ty  system  d ev e lo p m e n t/re v is io n .

5 .578
1.175
1.414

Customer R e la tio n s

1 . D evelop/im plem ent custom er feedback system s.
2 . A nalyze custom er feedback .
3 . T race v a r ia t io n  th rough  m anufactu ring  system .

2 .333
2.798
2.209

A p p lic a tio n

1 . Communication
a .  W rite  u n d e rs tan d ab le  r e p o r ts /p ro p o s a ls .
b .  S p e a k /d isc u ss  c l e a r ly .

1 .451
1 .103

2 . L ead ersh ip
a .  M otivate  su b o rd in a te s  and p e e r s .
b . D e leg a te  r e s p o n s ib i l i t i e s .
c .  Perform  t r a in in g  s e s s io n s .

2.289
4 .073
5.122

3 . Management
a .  P lan  a c t i v i t i e s .
b .  O rganize re s o u rc e s .

.891
2.204

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s .
b .  Apply i n f e r e n t i a l  s t a t i s t i c s .
c .  D esign exp erim en ts .

.123

.129

.614

5 . Computer
a .  D e s ig n /s e le c t  computer program s.
b . U t i l i z e  a v a i la b le  so f tw a re .

2 .041
4.878

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign/im prove p ro c e s s e s .
b .  E v a lua te  p ro d u c t m a te r i a l s .
c .  Apply d es ig n  p ro ced u re s .

4 .633
2.986
2 .336

N ote; C onfidence in t e r v a l  i s  95% (a lp h a * .05 ).

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



78

Groups Combined

These data are presen ted  because o f  the f a c t  th a t  

th ere  appeared to  be l i t t l e  d if fe r e n c e  between Group I and 

Group I I ,  e s p e c ia l ly  when the two s c a le s  o f  im portance and 

frequency were combined by summing th e ir  v a lu e s .

The raw data combined p resen t a sample s i z e  o f  182, 

which p rov id es more con fid en ce  in  the r e la t iv e  v a lu es  o f  

im portance and frequency o f  perform ance. This w i l l  become 

more ev id en t when the p resen t i s  compared to  the fu tu r e .

Raw Data fo r  In d iv id u a l Tasks

Table 22 p r e sen ts  the raw data fo r  th e  im portance o f  

each task  as reported  by both groups combined in  the  

p r e se n t . Table 23 p resen ts  the raw data fo r  the frequency  

o f  perform ance o f  each task  as reported  by both groups 

combined in  the p r e se n t . Table 24 p r e sen ts  th e  raw data  

fo r  th e  grouped s c a le s  o f  the sum o f  the im portance and the  

frequency o f  each task as reported by both groups combined 

in  th e  p r e se n t .

Mean and Rank Order o f  In d iv id u a l Tasks

Table 25 id e n t i f i e s  the mean and rank order o f  the  

im portance o f  each task as reported  by both groups combined 

in  th e  p r e se n t . Speak/D iscuss C lea r ly  was ranked f i r s t .  

Develop P ilo t-R u n  Q uality  Procedure was ranked l a s t  among 

the 34 ta s k s . Table 26 id e n t i f i e s  the mean and rank order 

o f  th e  frequency o f  performance o f  each task  as reported by
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T ab le  22

Raw D ata f o r  Im p o rta n ce  o f  Tasks a s  R ep o rted  by
B oth  Groups Combined in  th e  P r e s e n t

1 2 3 4 5 1 T o ta l

D esign Review

1. Review q u a l i ty  s p e c i f i c a t io n s . 11 9 43 58 61 182
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 11 8 30 61 72 182
3 . Id e n t i f y  p o te n t i a l ly  s i g n i f i c a n t  v a r ia b le s . 9 10 48 73 42 182
4 . Develop p i lo t - r u n  q u a l i ty  p ro ced u re s . 15 36 60 51 20 182

P ro cess  C a p a b il ity

1 . I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s . 4 11 44 87 34 180
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 5 15 58 75 29 182
3 . A nalyze s t a t i s t i c a l  d a ta . 5 12 39 75 51 182
4 . D e v e lo p /u t i l iz e  com puter d a ta  bases /p rog ram s. 11 30 58 49 34 182

P ro cess  C on tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s . 5 11 43 71 51 181
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro ced u res . 7 20 36 74 45 182
3 . E s ta b l is h  c o n tro l  l i m i t s . 10 20 49 67 36 182
4 . R ev iew /rev ise  c o n tr o l  p ro ced u re s . 9 16 54 84 19 182
5 . D e v e lo p /re v ise  c o n tro l  r e p o r tin g  p ro ced u res . 8 30 61 70 12 181

Vendor R e la tio n s

1. D evelop/im plem ent a ccep tan ce  sam pling p ro ced u re s . 22 28 52 47 33 182
2 . Develop vendor q u a l i ty  sy s tem s. 25 17 42 66 32 182
3 . A s s i s t  vendors w ith  q u a l i ty  system  

d e v e lo p m e n t/re v is io n .
23 22 42 61 34 182

Customer R e la tio n s

1 . D evelop/im plem ent custom er feedback system s. 20 13 33 61 54 181
2 . A nalyze custom er feed b ack . 15 9 41 62 55 182
3 . T race v a r ia t io n  th rough  m anufacturing  system . 

A p p lic a tio n

9 18 39 65 39 180

1 . Communication
a .  W rite  u n d e rs tan d ab le  re p o r ts /p ro p o s a ls . 2 1 22 73 84 182
b . S p eak /d iscu ss  c l e a r ly . 1 2 21 66 92 182

2 . L eadersh ip
a .  M otivate  s u b o rd in a te s  and p e e rs . 0 7 30 80 65 182
b . D eleg a te  r e s p o n s ib i l i t i e s . 3 18 47 80 34 182
c .  Perform  t r a in in g  s e s s io n s . 4 13 47 66 52 182

3 . Management
a .  P lan  a c t i v i t i e s . 3 7 33 86 51 180
b .  O rganize re s o u rc e s . 3 9 34 91 42 179

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . 5 13 58 68 36 180
b . Apply i n f e r e n t i a l  s t a t i s t i c s . 8 26 69 56 32 181
c .  D esign ex p erim en ts . 9 20 58 69 34 180

5 . Computer
a .  D e s ig n /s e le c t  com puter program s. 11 25 79 44 23 182
b . U t i l i z e  a v a i la b le  so f tw a re . 8 13 63 70 27 181

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign/im prove p ro c e s s e s . 11 16 35 69 51 182
b . E va lua te  p ro d u c t m a te r i a ls . 12 23 46 64 37 182
c .  Apply d esig n  p ro c e d u re s . 15 26 57 63 20 181

N ote; l= n o t im p o rtan t; 2>somewhat im p o rtan t; 3 - im p o rta n t; 4«very im p o rtan t; 5 « im p e ra tiv e .
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T a b le  23

Raw D ata f o r  F req u en cy  o f  P erform an ce  o f  T asks a s  R ep orted
By B oth  Groups Combined in  th e  P r e s e n t

1 2 3 4 5 T o ta l

D esign Review

1. Review q u a l i ty  s p e c i f i c a t io n s . 6 35 74 45 22 182
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 11 38 70 39 24 182
3. I d e n t i f y  p o t e n t i a l ly  s i g n i f i c a n t  v a r i a b le s . 9 40 68 46 19 182
4 . Develop p i lo t - r u n  q u a l i ty  p ro c e d u re s . 30 80 40 20 12 182

P ro cess C a p a b il i ty

1 . I d e n t i f y  p o te n t ia l  c o n tr o l l in g  v a r ia b le s . 10 47 60 54 9 180
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 9 44 67 46 16 182
3 . A nalyze s t a t i s t i c a l  d a ta . 4 30 51 51 46 182
4 . D e v e lo p /u t i l iz e  com puter d a ta  b ases /p ro g ram s. 15 40 54 40 33 182

P ro cess C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro c e d u re s . 6 31 53 56 35 181
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro ced u re s . 21 41 46 53 21 182
3 . E s ta b l is h  c o n tr o l  l i m i t s . 20 43 56 45 18 182
4 . R ev iew /re v ise  c o n tr o l  p ro c e d u re s . 13 55 62 44 8 182
5 . D e v e lo p /re v ise  c o n tr o l  r e p o r t in g  p ro ced u re s . 12 57 69 34 9 181

Vendor R e la tio n s

1. D evelop/im plem ent a ccep tan ce  sam pling p ro ced u re s . 32 40 46 40 24 182
2 . D evelop vendor q u a l i ty  sy s tem s . 46 49 40 32 15 182
3. A s s i s t  vendors w ith  q u a l i ty  system 44 56 39 31 12 182

d e v e lo p m e n t/re v is io n .

Customer R e la tio n s

1. D evelop/im plem ent custom er feedback  sy s tem s. 34 44 49 34 20 181
2 . A nalyze custom er feedback . 20 46 51 36 29 182
3 . T race v a r ia t io n  th rough  m anufactu ring  sy stem . 21 49 60 32 18 180

A p p lic a tio n

1 . Communication
a .  W rite  u n d e rs tan d ab le  r e p o r ts /p ro p o s a ls . 1 10 37 68 66 182
b . S p eak /d iscu ss  c l e a r ly . 0 9 33 59 81 182

L eadersh ip
a . M otivate  su b o rd in a te s  and p e e r s . 3 16 51 65 47 182
b . D e leg a te  r e s p o n s i b i l i t i e s . 6 39 48 60 29 182
c .  Perform  t r a in in g  s e s s io n s . 5 47 65 46 19 182

Management
a .  P lan  a c t i v i t i e s . 2 18 57 72 31 180
b . O rganize re s o u rc e s . 3 20 61 72 23 179

S t a t i s t i c a l
a .  Apply d e s c r ip t i v e  s t a t i s t i c s . 10 36 55 51 28 180
b . Apply i n f e r e n t i a l  s t a t i s t i c s . 18 56 51 36 20 181
c . Design ex p erim en ts . 28 65 55 22 10 180

Computer
a . D e s ig n /s e le c t  com puter p rogram s. 22 69 32 36 13 182
b . U t i l i z e  a v a i l a b le  so f tw a re . 10 36 46 52 37 181

T e c h n ic a l /S c ie n t i f ic
a .  D esign/im prove p ro c e s se s . 20 44 48 56 14 182
b . E v a lua te  p ro d u c t m a te r i a l s . 23 44 49 48 18 182
c .  Apply d es ig n  p ro c e d u re s . 27 58 65 28 3 181

N ote: l^ n e v e r; 2=seldom; 3«somewhat f r e q u e n tly ;  4 - f re q u e n tly ;  5«very  f r e q u e n tly .

r . . . . . . . . . . . . . . . .
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T a b le  24

Raw D ata  f o r  Grouped S c a le s  f o r  th e  Sum o f  Im p ortan ce  and
F req u en cy  o f  T asks a s  R ep orted  by B oth  G roups Combined
In  th e  P r e s e n t

2-4" - S_T„ 6-io T ota l

D esign Review

1. Review q u a l i ty  s p e c i f ic a t io n s . 20 82 80 182
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 15 94 73 182
3. I d e n t i f y  p o te n t i a l ly  s i g n i f i c a n t  v a r i a b le s . 21 88 73 182
4. D evelop p i l o t - r u n  q u a l i ty  p ro ced u re s . 57 100 25 182

P ro cess  C a p a b il i ty

1. Id e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s . 14 98 68 180
2 . D e v e lo p /s e le c t  s t a t i s t i c a l  t e s t s . 21 98 63 182
3. A nalyze s t a t i s t i c a l  d a ta . 15 72 95 182
4 . D e v e lo p /u t i l iz e  com puter d a ta  b ases /p ro g ram s. 30 83 69 182

P ro cess  C o n tro l

1. D evelop/im plem ent in s p e c t io n /a u d i t  p ro c e d u re s . 16 74 91 181
2 . D evelop/im plem ent c o n tro l  c h a r t  p ro ced u re s . 30 75 77 182
3. E s ta b l is h  c o n tr o l  l i m i t s . 32 84 66 182
4. R e v iew /re v ise  c o n tro l  p ro c e d u re s . 27 102 53 182
5 . D e v e lo p /re v is e  c o n tr o l  re p o r tin g  p ro c e d u re s . 36 109 36 181

Vendor R e la t io n s

1. D evelop/im plem ent a ccep tan ce  sam pling p ro c e d u re s . 52 72 58 182
2 . D evelop vendor q u a l i ty  sy s tem s. 49 86 47 182
3 . A s s i s t  vendo rs w ith  q u a l i ty  system  d e v e lo p m e n t/re v is io n . 47 91 44 182

Customer R e la tio n s

1 . D evelop/im plem ent custom er feedback sy s tem s. 34 82 65 181
2 . A nalyze custom er feedback . 27 47 68 182
3 . Trace v a r i a t i o n  through  m anufacturing  system . 30 100 50 180

A p p lic a tio n

1. Communication
a .  W rite  u n d e rs tan d ab le  r e p o r ts /p ro p o s a ls . 3 45 134 182
b . S p e a k /d isc u ss  c l e a r ly . 3 40 139 182

2 . L ead ersh ip
a .  M o tiva te  su b o rd in a te s  and p e e rs . 4 66 112 182
b .  D e leg a te  r e s p o n s ib i l i t i e s . 21 77 84 182
c .  Perform  tr a in in g  s e s s io n s . 14 91 77 182

3 . Management
a .  P lan  a c t i v i t i e s . 6 73 101 180
b . O rganize re s o u rc e s . 10 76 93 179

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . 14 94 72 180
b . Apply i n f e r e n t i a l  s t a t i s t i c s . 35 49 57 181
c .  D esign ex p erim en ts . 34 102 44 180

5 . Computer
a .  D e s ig n /s e le c t  computer program s. 40 100 42 182
b . U t i l i z e  a v a i la b le  so f tw a re . 20 83 78 181

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign/im prove p ro c e s se s . 24 87 71 182
b . E v a lu a te  p ro d u c t m a te r ia ls . 34 82 66 182
c .  Apply d es ig n  p rocedu res 3B 114 29 181

Mote: Sum o f  th e  im portance and frequency  s c a le s  grouped where 2 i s  n o t im p o rtan t and 
never perform ed and 10 i s  im p e ra tiv e  and very  f re q u e n tly  perfo rm ed .
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T a b le  25

Mean and Rank Order o f  Im p ortan ce  o f  T asks a s  R eported
By B oth Groups Combined in  th e  P r e s e n t

Sample Wean RanE

D esign Review

1 . Review q u a l i ty  s p e c i f ic a t io n s . 182 3.819 9
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 182 4.110 4
3. I d e n t i f y  p o te n t i a l ly  s ig n i f i c a n t  v a r ia b le s . 182 3.692 15
4. Develop p i lo t - r u n  q u a l i ty  p ro ced u re s . 182 3.137 34

ic e s s  C a p a b il ity

1 . Id e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s . 180 3.756 11
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 182 3.593 20
3. A nalyze s t a t i s t i c a l  d a ta . 182 3.852 7
4 . D e v e lo p /u t i l iz e  computer d a ta  b ases /p ro g ram s. 182 3.357 27

P ro cess  C on tro l

1. D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s . 181 3.840 8
2 . D evelop/im plem ent c o n tro l  c h a r t  p ro ced u re s . 182 3.714 14
3. E s ta b l is h  c o n tr o l  l i m i t s . 182 3.544 22
4 . R ev iew /rev ise  c o n tr o l  p ro ced u re s . 182 3.484 25
5 . D ev e lo p /re v ise  c o n tr o l  re p o r tin g  p ro ced u res . 181 3.265 30

Vendor R e la tio n s

1. D evelop/im plem ent accep tan ce  sam pling p ro ced u re s . 182 3.225 33
2 . Develop vendor q u a l i ty  sy s tem s. 182 3.346 28
3. A s s i s t  vendors w ith  q u a l i ty  system  d ev e lo p m en t/rev is io n . 182 3.335 29

Customer R e la tio n s

1 . D evelop/im plem ent custom er feedback system s. 181 3.641 18
2 . A nalyze custom er feedback . 182 3.731 12.5
3 . T race v a r ia t io n  through  m anufacturing  system . 180 3.594 19

A p p lic a tio n

1 . Communication
a .  W rite  u n d e rs tan d ab le  r e p o r ts /p ro p o s a ls . 182 4.297 2
b . S p eak /d iscu ss  c le a r ly . 182 4.352 1

L eadersh ip
a .  M otivate  su b o rd in a te s  and p e e rs . 182 4.115 3
b . D eleg a te  r e s p o n s ib i l i t i e s . 182 3.681 16
c .  Perform  tr a in in g  s e s s io n s . 182 3.819 9,

Management
a .  P lan  a c t i v i t i e s . 180 3.972 5
b . O rganize r e s o u rc e s . 179 3.892 6

S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . 180 3.650 17
b . Apply i n f e r e n t i a l  s t a t i s t i c s . 181 3.431 26
c .  Design exp e rim en ts . 180 3.550 21

Computer
a .  D e s ig n /s e le c t  computer program s. 182 3.236 32
b . U t i l i z e  a v a i la b le  so f tw a re . 181 3.525 23

T e c h n ic a l /S c ie n t i f ic
a .  D esign/im prove p ro c e s se s . 182 3.731 12
b . E v a lu a te  p ro d u c t m a te r ia ls . 182 3.500 24
c .  Apply desig n  p ro ced u re s . 181 3.260 31

N ote: 1 -n o t im p o rtan t; 2-somewhat im p o rtan t; 3 - im p o rta n t; 4 -very  im p o rtan t; 5 - im p e ra tiv e .

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



83

T a b le  26

Mean and Rank Order o f  F req u en cy  o f  T ask s a s  R eported
By B oth  Groups Combined in  th e  P r e s e n t

Sample Mean Rank

D esign Review

1. Review q u a l i ty  s p e c i f i c a t io n s . 182 3.231 11
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 182 3.148 13.5
3 . I d e n t i f y  p o te n t i a l ly  s i g n i f i c a n t  v a r i a b le s . 182 3.143 15
4 . D evelop p i lo t - r u n  q u a l i ty  p ro ced u re s . 182 2.473 34

P ro cess  C a p a b il i ty

1 . I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s . 180 3.028 19
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 182 3.088 16
3 . A nalyze s t a t i s t i c a l  d a ta . 182 3.577 5
4 . D e v e lo p /u t i l iz e  com puter d a ta  b ases /p ro g ram s. 182 3.198 12

P ro cess  C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s . 181 3.459 7
2 . D evelop/im plem ent c o n tro l  c h a r t  p ro ced u re s . 182 3.066 17
3 . E s ta b l is h  c o n tro l  l i m i t s . 182 2.989 21
4 . R ev iew /re v ise  c o n tro l  p ro ced u re s . 182 2.885 25
5 . D e v e lo p /re v ise  c o n tro l  r e p o r tin g  p ro ced u re s . 181 2.840 27

Vendor R e la t io n s

1 . D evelop/im plem ent a ccep tan ce  sam pling p ro ced u re s . 182 2.912 23 .5
2 . Develop vendor q u a l i ty  sy s tem s . 182 2.566 31
3 . A s s i s t  vendors w ith  q u a l i ty  system  d e v e lo p m e n t/re v is io n . 182 2.511 33

Customer R e la tio n s

1 . D evelop/im plem ent custom er feedback sy s tem s. 181 2.790 28
2 . A nalyze custom er feedback . 182 3.044 18
3 . T race v a r ia t io n  through m anufacturing  system . 180 2.872 26

A p p lic a tio n

1 . Communication
a .  W rite  u n d e rs tan d ab le  r e p o r ts /p ro p o s a ls . 182 4.033 2
b . S p e a k /d isc u ss  c le a r ly . 182 4.165 1

2 . L ead ersh ip
a .  M o tiva te  su b o rd in a te s  and p e e rs . 182 3.753 3
b .  D e leg a te  r e s p o n s i b i l i t i e s . 182 3.368 9
c .  Perform  t r a in in g  s e s s io n s . 182 3.148 13.5

3 . Management
a .  P lan  a c t i v i t i e s .  - 180 3.622 4
b . O rganize re s o u rc e s . 179 3.514 6

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . 180 3.283 10
b .  Apply i n f e r e n t i a l  s t a t i s t i c s . 181 2.912 23 .5
c .  D esign ex p erim en ts . 180 2.561 32

5 . Computer
a .  D e s ig n /s e le c t  computer program s. 182 2.720 29
b . U t i l i z e  a v a i la b le  s o f tw a re . 181 3.387 8

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign /im prove p ro c e s s e s . 182 3.000 20
b . E v a lu a te  p ro d u c t m a te r ia ls . 182 2.967 22
c .  A pply d esig n  p ro ced u re s . 181 2.569 30

N ote: l* n e v e r ; 2<=seldom; 3«somewhat f r e q u e n tly ;  in f re q u e n t ly ;  5“v e ry  f r e q u e n tly .

f
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both groups combined in  th e  p r e se n t . Sp eak /D iscu ss C lea r ly  

was ranked f i r s t ,  w h ile  D evelop P ilo t-R u n  Q u ality  

P roced ures, was ranked l a s t .  A comparison o f  im portance  

(Table 25) to  frequency o f  perform ance (Table 26) in d ic a te s  

th a t  fo r  the most p a rt im portant ta sk s  are perform ed most 

fr e q u e n tly . There appear to  be f i v e  ta sk s  which are  

con sid ered  to  be q u ite  im portant, but are n o t performed 

fr e q u e n tly . They are:

1 . R e la te  S p e c if ic a t io n s  to  P rocess

2 . Develop/Im plem ent A cceptance Sampling Procedures

3 . Develop/Im plem ent Customer Feedback Systems

4 . D esign  Experiments

5 . U t i l i z e  A v a ila b le  Softw are

Table 27 i d e n t i f i e s  th e  mean and rank order o f  the sum 

o f  th e  im portance and frequency o f  ta sk s  as rep orted  by 

both groups combined in  the p r e se n t . I t  i d e n t i f i e s  

Sp eak /D iscu ss C lea r ly  as number o n e , and D evelop P ilo t-R u n  

Q u ality  Procedures as number 34 . A th ree  way comparison o f  

Tables 2 5 , 2 6 , and 27 p ro v id es no unexpected  in fo rm a tio n , 

though i t  m ight be noted th a t  a l l  34 ta sk s  were rated  

higher in  im portance than in  frequency o f  perform ance. I t  

can a ls o  be noted th a t a l l  ta sk s  are  rated  above th ree  on 

the im portance s c a le .

Mean and Rank Order o f  Task C a teg o ries

Table 28 id e n t i f i e s  the mean and rank order o f  each  

task ca teg o ry  as reported  by both groups combined in  the
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T a b le  27

Mean and Rank Order o f  th e  Sum o f  th e  Im p ortan ce  and
F req u en cy  o f  T asks a s  R ep orted  b y  B oth Groups
Combined in  th e  P r e s e n t

sam ple Mean Rank

D esign Review

1 . Review q u a l i ty  s p e c i f i c a t io n s . 182 7.049 9 .5
2 . R e la te  s p e c i f i c a t io n s  to  p ro c e s s . 182 7.110 8
3 . I d e n t i f y  p o t e n t i a l l y  s i g n i f i c a n t  v a r ia b le s . 182 6.835 14
4 . Develop p i l o t - r u n  q u a l i ty  p ro ced u re s . 182 5.610 34

P ro cess C a p a b il i ty

1 . I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s . 180 6.783 15
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 182 6.681 19
3 . A nalyze s t a t i s t i c a l  d a ta . 182 7.429 5
4 . D e v e lo p /u t i l iz e  com puter d a ta  b ases /p ro g ram s. 182 6.555 20

P ro cess  C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s . 181 7.298 7
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro ced u re s . 182 6.780 16
3 . E s ta b l is h  c o n tr o l  l i m i t s . 182 6.533 21
4 . R e v iew /re v ise  c o n tr o l  p ro ced u re s . 182 6.368 25
5 . D e v e lo p /re v ise  c o n tr o l  r e p o r tin g  p ro ced u re s . 181 6.105 29

Vendor R e la t io n s

1 . D evelop/im plem ent accep tan ce  sam pling p ro c e d u re s . 182 6.137 27
2 . Develop vendor q u a l i ty  system s. 182 5.912 31
3 . A s s i s t  vendors w ith  q u a l i ty  system  d e v e lo p m e n t/re v is io n . 182 5.846 32

Customer R e la t io n s

1 . D evelop/im plem ent custom er feedback sy s tem s. 181 6.431 24
2 . A nalyze custom er feed b ack . 182 6.775 17
3 . T race v a r i a t i o n  th rough  m anufacturing  system . 180 6.467 22 .5

A p p lic a tio n

1 . Communication
a .  W rite  u n d e rs ta n d a b le  r e p o r ts /p ro p o s a ls . 182 8.330 2
b . S p e a k /d isc u ss  c l e a r ly . 182 8.516 1

2 . le a d e r s h ip
a .  M o tiv a te  su b o rd in a te s  and p e e rs . 182 7.868 3
b . D e leg a te  r e s p o n s ib i l i t i e s . 182 7.049 9 .5
c .  Perform  t r a in in g  s e s s io n s . 182 6.967 11

3 . Management
a .  P lan  a c t i v i t i e s . 180 7.594 4
b . O rgan ize r e s o u rc e s . 179 7.408 6

4 . s t a t i s t i c a l
a .  Apply d e s c r ip t i v e  s t a t i s t i c s . 180 6.933 12
b . Apply i n f e r e n t i a l  s t a t i s t i c s . 181 6.343 26
c .  D esign ex p e rim en ts . 180 6.111 28

5 . Computer
a .  D e s ig n /s e le c t  com puter p rogram s. 182 5.956 30
b . U t i l i z e  a v a i l a b le  so f tw a re . 181 6.912 13

6 . T e c h n ic a l /S c ie n t i f ic
a . D esign /im prove p ro c e s se s . 182 6.731 18
b . E v a lu a te  p ro d u c t m a te r ia ls . 182 6.467 22 .5
c .  Apply d e s ig n  p ro c e d u re s . 181 5.829 33

N ote; Sum o f th e  im portance and frequency  s c a le s  grouped where 2 i s  n o t im portan t and 
never perform ed and 10 i s  im p era tiv e  and very  f r e q u e n tly  perfo rm ed .
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T a b le  28

Mean and Rank Order o f  Im p ortan ce o f  Task C a te g o r ie s  a s
R ep o rted  by B oth  Groups Combined in  th e  P r e s e n t

Mean Rank

D esign Review 3.690 2

1. Review q u a l i ty  s p e c i f ic a t io n s .
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s .
3 . I d e n t i f y  p o te n t i a l ly  s i g n i f i c a n t  v a r ia b le s .
4 . D evelop p i lo t - r u n  q u a l i ty  p ro ced u re s .

P ro cess  C a p a b ility 3.640 4

1 . I d e n t i f y  p o te n t ia l  c o n tr o l l in g  v a r ia b le s .
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s .
3 . A nalyze s t a t i s t i c a l  d a ta .
4 . D e v e lo p /u t i l iz e  com puter d a ta  bases /p rog ram s.

P ro cess  C o n tro l 3.569 5

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u res .
2 . D evelop/im plem ent c o n tro l  c h a r t  p ro ced u re s .
3 . E s ta b l is h  c o n tr o l  l i m i t s .
4 . R ev iew /re v ise  c o n tro l  p ro ced u re s .
5 . D e v e lo p /re v ise  c o n tro l  re p o r tin g  p ro ced u res .

Vendor R e la t io n s 3.302 6

1 . D evelop/im plem ent accep tan ce  sam pling p ro ced u res.
2 . D evelop vendor q u a l i ty  system s.
3 . A s s i s t  vendors w ith  q u a l i ty  system  d ev e lo p m en t/rev is io n .

Customer R e la tio n s 3.655 3

1 . D evelop/im plem ent custom er feedback system s.
2 . A nalyze custom er feedback .
3 . T race v a r ia t io n  th rough  m anufacturing  system .

A p p lic a tio n 3.734 1

1 . Communication
2 . L ead ersh ip
3 . Management
4 . S t a t i s t i c a l
5 . Computer
6 . T e c h n ic a l /S c ie n t i f ic

Mote: l« n o t im p o rtan t; 2“Somewhat im p o rtan t; 3= im portan t; 4«very im p o rtan t; 5= im p era tiv e .

p r e se n t . The ca tegory  A p p lica tio n  was ranked f i r s t .  The 

ca teg o ry  Vendor R e la tio n s  was ranked l a s t .  Table 29 

i d e n t i f i e s  the mean and rank order o f  the frequency o f  

perform ance o f  each task  category  as reported  by both  

groups combined in  the p r e se n t . The ca teg o ry  A p p lica tio n  

was ranked f i r s t  w h ile  the category  Vendor R e la tio n s was
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T ab le  29

Mean and Rank Order o f  F req u en cy  o f  Task C a t e g o r ie s  a s
R ep orted  by B oth  Groups Combined in  th e  P r e s e n t

Mean Rank

D esign Review 2.999 4

X. Review q u a l i ty  s p e c i f ic a t io n s .
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s .
3 . I d e n t i f y  p o te n t i a l ly  s ig n i f i c a n t  v a r i a b le s .
4 . D evelop p i lo t - r u n  q u a l i ty  p ro c e d u re s .

P ro cess  C a p a b il i ty 3 .223 2

1 . I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s .
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s .
3 . A nalyze s t a t i s t i c a l  d a ta .
4 . D e v e lo p /u t i l iz e  computer d a ta  b ases /p ro g ram s.

P ro cess  C o n tro l 3 .048 3

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro c e d u re s .
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro c e d u re s .
3 . E s ta b l is h  c o n tro l  l i m i t s .
4 . R ev iew /re v ise  c o n tro l  p ro c e d u re s .
5 . D e v e lo p /re v ise  c o n tro l  re p o r tin g  p ro ced u re s .

Vendor R e la t io n s 2 .663 6

1 . D evelop/im plem ent accep tance  sam pling p ro ced u re s .
2 . Develop vendor q u a l i ty  sy s tem s.
3 . A s s i s t  vendors w ith  q u a l i ty  system  d ev e lo p m e n t/re v is io n .

Customer R e la t io n s 2 .902 5

1 . D evelop/im plem ent custom er feedback sy s tem s.
2 . A nalyze custom er feedback .
3 . T race v a r ia t io n  th rough  m anufactu ring  system .

A p p lic a tio n 3.267 1

1 . Communication
2 . L ead ersh ip
3 . Management
4 . s t a t i s t i c a l
5 . Computer
6 . T e c h n ic a l /S c ie n t i f ic

N ote; 1=never; 2>seldom; 3-somewhat f r e q u e n tly ;  4 - f re q u e n tly ;  5'“very  f r e q u e n t ly .

ranked l a s t .  A comparison o f  im portance (Table 28) to

frequency o f  perform ance (Table 29) in d ic a te s  th a t  Design  

Review and Customer R e la tio n s  are con sid ered  q u ite  

im portant, but are n ot fr e q u en tly  performed r e la t iv e  to  

oth er  c a te g o r ie s .  I t  a ls o  in d ic a te s  th a t  P rocess  

C a p a b ility  and P rocess C ontrol are performed fr e q u e n tly ,  

but are n o t as im portant as some o f  th e  o th er  c a te g o r ie s .
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Table 30 id e n t i f i e s  the mean and rank order o f  th e  sum 

o f  the im portance and the frequency o f  each task  ca teg o ry  

as reported  by both groups combined in  th e  p r e se n t . The 

task  ca tegory  A p p lica tio n  was again  ranked f i r s t  and Vendor 

R e la tio n s  was again ranked l a s t .  A comparison o f  Tables 

28 , 2 9 , and 30 in d ic a te s  th a t frequency measure dominated 

the over im portance rank in gs. P rocess C a p a b ility  was 

ranked fo u rth  in  im portance, but because o f  a h igh  ranking  

in  frequency o f  perform ance, was ranked second o v e r a l l .  

Customer R e la tio n s  was ranked th ir d  in  im portance and f i f t h  

on freq u en cy , but was ranked f i f t h  o v e r a l l .

The Future

This s e c t io n  o f  the f in d in g s  i s  d ir e c te d  a t  two 

research  q u es tio n s:

1. Of the s e le c te d  ta s k s , how im portant w i l l  they  be 

and how fr e q u e n tly  w i l l  they be perform ed, f i v e  years  

hence?

2 . I s  th ere  a s t a t i s t i c a l l y  s ig n i f i c a n t  d if fe r e n c e  in  

the p ercep tio n  o f  the ta sk s performed between lea d in g  

companies and o th e r s , f iv e  years hence?

The s e c t io n  in c lu d es the raw data fo r  in d iv id u a l ta s k s ,  the  

mean and rank order fo r  in d iv id u a l ta s k s ,  the mean and rank 

order fo r  task  c a te g o r ie s ,  and a c h i-sq u a re  a n a ly s is  

comparing the two groups in  the fu tu r e . These f in d in g s  are  

p resen ted  by group.

r ' ~ ~ "". . . . . . . . . . . . . .
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T a b le  30

Mean and Rank Order o f  th e  Sum o f  Im p ortan ce  and
F req u en cy  o f  Task C a te g o r ie s  a s  R ep o rted  by B oth
G roups in  th e  P r e s e n t

Mean Rank

D esign Review 6.651 3

1 . Review q u a l i ty  s p e c i f i c a t io n s .
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s .
3 . I d e n t i f y  p o t e n t i a l ly  s i g n i f i c a n t  v a r i a b le s .
4 . D evelop p i l o t - r u n  q u a l i ty  p ro c e d u re s .

P ro ce ss  C a p a b il i ty 6.862 2

1 . I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s .
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s .
3 . A nalyze s t a t i s t i c a l  d a ta .
4 . D e v e lo p /u t i l iz e  com puter d a ta  bases /p ro g ram s.

P ro c e ss  C o n tro l 6.617 4

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s .
2 .  D evelop/im plem ent c o n tro l  c h a r t  p ro ced u re s .
3 . E s ta b l is h  c o n tr o l  l i m i t s .
4 . R e v iew /re v ise  c o n tr o l  p ro c e d u re s .
5 . D e v e lo p /re v ise  c o n tro l re p o r tin g  p ro ced u re s .

Vendor R e la t io n s 5.965 6

1 . D evelop/im plem ent a ccep tan ce  sam pling p ro ced u re s .
2 . D evelop vendor q u a l i ty  sy s tem s .
3 . A s s i s t  vendors w ith  q u a l i ty  system  d ev e lo p m e n t/re v is io n .

Customer R e la t io n s 6.558 5

1 . D evelop/im plem ent custom er feedback sy s tem s.
2 . A nalyze custom er feedback .
3 . T race v a r i a t i o n  th rough  m anufactu ring  sy stem .

A p p lic a t io n 7.001 1

1 . Communication
2 . L ead ersh ip
3 . Management
4 . S t a t i s t i c a l
5 . Computer
6 . T e c h n ic a l /S c ie n t i f ic

Mote; Sum o f  th e  im portance and frequency  s c a le s  grouped where 2 i s  n o t im p o rtan t and 
never perform ed and 10 i s  im p e ra tiv e  and very  f r e q u e n tly  perfo rm ed .

Group I — Leading Companies

Rav Data fo r  In d iv id u a l Tasks

Table 31 p r e se n ts  the raw data fo r  the im portance o f  

ta sk s  a s  p r e d ic te d  by Group I fo r  th e  fu tu r e . Of the 34 

ta sk s  on th e  q u e s t io n n a ir e , 32 (94%) had 100% resp on se .

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



90

T a b le  31

Raw D ata  f o r  Im p ortan ce  o f  T asks a s  P r e d ic te d  by
Group I  f o r  th e  F u tu r e

1 2 i 4 T — T o ta l

D esign Review

1 . Review q u a l i ty  s p e c i f ic a t io n s . 2 6 11 22 45 86
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 2 3 12 24 45 86
3 . I d e n t i f y  p o te n t i a l ly  s ig n i f i c a n t  v a r i a b le s . 1 4 19 35 27 86
4 . D evelop p i lo t - r u n  q u a l i ty  p ro ced u re s . 1 11 33 27 14 86

P ro cess  C a p a b il i ty

1 . I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s . 1 3 16 28 38 86
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 1 7 26 31 20 85
3 . A nalyze s t a t i s t i c a l  d a ta . 1 5 17 35 28 86
4 . D e v e lo p /u t i l iz e  com puter d a ta  bases /p ro g ram s. 1 4 24 35 22 86

P ro cess  C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s . 1 11 31 27 16 86
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro ced u re s . 1 7 24 36 18 86
3 . E s ta b l is h  c o n tr o l  l i m i t s .  ' 1 5 23 36 21 86
4 . R ev iew /rev ise  c o n tro l  p ro ced u re s . 1 5 24 35 21 86
S . D e v e lo p /re v ise  c o n tr o l  re p o r tin g  p ro ced u re s . 1 6 42 23 10 82

Vendor R e la tio n s

1. D evelop/im plem ent accep tan ce  sam pling p ro ced u re s . 2 14 41 19 10 86
2 . Develop vendor q u a l i ty  sys tem s. 1 8 22 27 28 86
3 . A s s i s t  vendors w ith  q u a l i ty  system  

d e v e lo p m e n t/re v is io n .

Customer R e la tio n s

2 5 23 30 26 86

1 . D evelop/im plem ent custom er feedback system s. 1 5 13 35 32 86
2 . A nalyze custom er feedback . 1 6 18 38 23 86
3 . T race v a r ia t io n  th rough  m anufacturing  system . 

A p p lie s tio n

1 4 19 41 21 86

1 . Communication
a .  W rite  u n d e rs tan d ab le  r e p o r ts /p ro p o s a ls . 0 3 7 22 54 86
b . S p eak /d iscu ss  c l e a r ly . 0 4 4 23 55 86

2 . le a d e r s h ip
a .  M otivate  su b o rd in a te s  and p e e rs . 0 2 10 36 38 86
b . D e leg a te  r e s p o n s ib i l i t i e s . 1 4 14 40 27 86
c .  Perform  t r a in in g  s e s s io n s . 1 3 11 36 35 86

3 . Management
a .  P lan  a c t i v i t i e s . 0 2 12 45 27 86
b . O rganize re s o u rc e s . 0 2 10 47 27 86

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . 1 3 17 46 19 86
b . Apply i n f e r e n t i a l  s t a t i s t i c s . 1 4 23 39 19 86
c .  D esign ex p erim en ts . 0 5 21 33 27 86

5 . Computer
a .  D e s ig n /s e le c t  com puter program s. 0 11 31 35 9 86
b .  U t i l i z e  a v a i la b le  so f tw a re . 0 3 18 39 26 86

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign /im prove p ro c e s s e s . 0 3 12 36 35 86
b . E v a lu a te  p ro d u c t m a te r ia ls . 1 3 20 45 17 86
c .  Apply d e s ig n  p ro ced u re s . 0 7 27 40 12 86

N ote: l« n o t im p o rta n t: 2-somewhat im p o rtan t; 3 - im p o rta n t; 4«very im p o rta n t; 5 « im p e ra tiv e .
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Table 32 p r e sen ts  the raw data fo r  th e  frequency o f  

performance o f  ta sk s as p red ic ted  by Group I fo r  the  

fu tu r e . Of the 34 ta sk s  on the q u e s t io n n a ir e , 32 (94%) had

100% resp on se . Table 33 p r e sen ts  the raw data  fo r  grouped

s c a le s  fo r  the sum o f  th e  importance and the frequency o f-  

ta sk s as p r e d ic ted  by Group I fo r  the fu tu r e . Three c e l l s  

were used for  the sum o f  the r esp o n ses . The lo w e st  c e l l  

in c lu d es  sums from two to  fo u r , where two i s  n o t im portant 

and never perform ed. The cen ter  c e l l  in c lu d e s  sums 

from f iv e  to  seven  and the h ig h e s t  c e l l  in c lu d e s  sums from 

e ig h t  to te n , where ten  i s  im perative and very  fr e q u e n tly  

perform ed.

Mean and Rank Order fo r  In d iv id u a l Tasks

Table 34 i d e n t i f i e s  the mean and rank order o f  the  

im portance o f  each task  as p red ic ted  by Group I fo r  the  

fu tu r e . Speak /D iscuss C lea r ly  was ranked f i r s t .  

Develop/Im plem ent A cceptance Sampling Procedures was ranked 

l a s t .  Table 35 i d e n t i f i e s  mean and rank order o f  the

frequency o f  perform ance o f  ta sk s  as p r e d ic te d  by Group I

fo r  the fu tu r e . Sp eak /D iscuss C lea r ly  was ranked f i r s t .  

D evelop P ilo t-R u n  Q u ality  Procedures was ranked l a s t .  A 

comparison o f  im portance (Table 34) to  frequency o f  

performance (Table 35) shows th a t  fo r  th e  most p a r t  ta sk s  

th a t  are im portant w i l l  be performed most fr e q u e n tly . Four 

(12%) ta sk s have been ranked high fo r  im portance and low  

fo r  frequ en cy . They are:
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T ab le  32

Raw D ata  f o r  F req u en cy  o f  P erform an ce o f  T asks a s
P r e d ic te d  by Group I  f o r  th e  F u tu re

' 1 1 5 4 5 T o ta l

Design Review

1 . Review q u a l i ty  s p e c i f ic a t io n s . 4 7 40 25 10 86
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 2 10 27 34 13 86
3 . I d e n t i f y  p o te n t i a l ly  s ig n i f i c a n t  v a r ia b le s . 2 11 18 39 16 86
4 . D evelop p i lo t - r u n  q u a l i ty  p ro c e d u re s . 7 21 36 16 6 86

P rocess C a p a b il i ty

1 . I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s . 1 15 21 35 14 86
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 2 12 37 27 7 85
3. A nalyze s t a t i s t i c a l  d a ta . 1 5 28 32 20 86
4 . D e v e lo p /u t i l iz e  computer d a ta  bases /p rog ram s. 3 7 21 39 16 86

P rocess C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u res . • 3 15 28 28 12 86
2 . D evelop/im plem ent c o n tro l c h a r t  p ro ced u re s . 3 10 27 31 15 86
3 . E s ta b l is h  c o n tr o l  l i m i t s . 2 7 27 34 16 86
4 . R ev iew /rev ise  c o n tr o l  p ro ced u re s . 1 11 26 32 16 86
5 . D ev e lo p /re v ise  c o n tro l  r e p o r tin g  p ro ced u re s . 2 18 45 12 5 82

Vendor R e la tio n s

1. D evelop/im plem ent a ccep tan ce  sam pling p ro c e d u re s . 4 14 45 17 6 86
2 . D evelop vendor q u a l i ty  sy s tem s. 3 18 25 23 17 86
3. A s s i s t  vendors w ith  q u a l i ty  system  

d ev e lo p m e n t/re v is io n .
4 24 23 17 IS 86

Customer R e la tio n s

1. D evelop/im plem ent custom er feedback system s. 2 13 27 29 15 86
2 . A nalyze custom er feedback . 2 9 21 36 18 86
3 . T race v a r ia t io n  through  m anufactu ring  system . 

A p p lic a tio n

2 12 29 35 8 86

1. Communication
a .  W rite  u n d e rs tan d ab le  r e p o r ts /p ro p o s a ls . 0 3 13 38 32 86
b . S p eak /d iscu ss  c le a r ly . 0 6 11 31 38 86

2 . L eadersh ip
a .  M otivate  su b o rd in a te s  and p e e rs . 0 3 18 37 28 86
b . D elega te  r e s p o n s ib i l i t i e s . 2 5 29 38 12 86
c .  Perform  tr a in in g  s e s s io n s . 0 7 23 38 18 86

3 . Management
a .  P lan  a c t i v i t i e s . 1 5 15 47 18 86
b . O rganize re s o u rc e s . 1 6 17 48 14 86

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . 2 11 32 30 11 86
b . Apply i n f e r e n t i a l  s t a t i s t i c s . 1 15 25 33 12 86
c .  Design exp e rim en ts . 4 17 26 26 13 86

5 . Computer
a .  D e s ig n /s e le c t  computer program s. 3 24 27 25 7 86
b . U t i l iz e  a v a i la b le  so f tw a re . 1 8 22 40 15 86

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign/im prove p ro c e s s e s . 5 8 30 32 11 86
b .  E va lua te  p ro d u c t m a te r i a ls . 2 14 26 36 8 86
c .  Apply d es ig n  p ro ced u re s . S 11 35 27 8 86

N ote: l» n e v e r ; 2 -seldom ; 3«somevhat f r e q u e n tly ;  4 - f re q u e n tly ;  5>very f r e q u e n tly .
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T a b le  33

Raw D ata f o r  Grouped S c a le s  f o r  th e  Sum o f  Im p o rta n ce  and
F req u en cy  o f  T ask s a s  P r e d ic te d  by Group I f o r  th e  F u tu re

4-4 5 = 7 " 8-10 T o ta l

D esign Review

1. Review q u a l i ty  s p e c i f i c a t io n s . 6 28 52 86
2 . R e la te  s p e c i f i c a t io n s  to  p ro c e s s . 4 25 57 86
3 . I d e n t i f y  p o t e n t i a l l y  s ig n i f i c a n t  v a r ia b le s . 2 35 49 86
4 . Develop p i l o t - r u n  q u a l i ty  p ro c e d u re s . 12 55 19 86

P ro cess  C a p a b il i ty

1 . I d e n t i f y  p o t e n t i a l  c o n tr o l l in g  v a r ia b le s . 3 31 52 86
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 6 46 33 85
3 . A nalyze s t a t i s t i c a l  d a ta . 4 31 51 86
4 . D e v e lo p /u t i l iz e  com puter d a ta  b ases /p ro g ram s. 4 36 46 86

P ro cess  C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro c e d u re s . 10 41 35 85
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro c e d u re s . 7 38 41 86
3 . E s ta b l is h  c o n tr o l  l i m i t s . 4 37 45 86
4 . R ev iew /re v ise  c o n tr o l  p ro c e d u re s . 4 38 44 86
5 . D e v e lo p /re v ise  c o n tr o l  re p o r tin g  p ro ced u re s . 5 60 17 82

Vendor R e la t io n s

1 . D evelop/im plem ent a ccep tan ce  sam pling p ro c e d u re s . 9 61 16 86
2 . D evelop vendor q u a l i ty  sy s tem s. 5 45 36 86
3 . A s s i s t  ven d o rs  w ith  q u a l i ty  system  d e v e lo p m e n t/re v is io n . 8 43 35 86

Customer R e la t io n s

1 . D evelop/im plem ent custom er feedback sy s tem s. 4 37 45 86
2 . A nalyze custom er feedback . 3 35 48 86
3 . T race v a r i a t i o n  th rough  m anufactu ring  system . 

A p p lic a tio n

4 40 42 86

1 . Communication
a .  W rite  u n d e rs ta n d a b le  r e p o r ts /p ro p o s a ls . 1 13 72 86
b . S p e a k /d isc u ss  c l e a r ly . 3 11 72 86

2 . L ead ersh ip
a .  M o tiv a te  su b o rd in a te s  and p e e r s . 1 18 67 86
b . D e leg a te  r e s p o n s i b i l i t i e s . 2 36 48 86
c .  Perform  t r a in in g  s e s s io n s . 3 25 58 86

3 . Management
a .  F lan  a c t i v i t i e s . 2 21 63 86
b . O rgan ize r e s o u rc e s . 2 23 61 86

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . 4 44 38 86
b .  Apply i n f e r e n t i a l  s t a t i s t i c s . 4 39 43 86
c .  D esign e x p e rim en ts . 6 42 38 86

5 . Computer
a .  D e s ig n /s e le c t  com puter p rogram s. 6 58 22 86
b . U t i l i z e  a v a i l a b le  so f tw a re . 2 31 53 86

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign /im prove p ro c e s s e s . 3 38 45 86
b . E v a lu a te  p ro d u c t m a te r i a ls . 4 38 44 86
c .  Apply d es ig n  p ro ced u res 7 45 34 86

N ote; Sum o f  th e  im portance  and frequency  e c a le s  grouped where 2 i s  n o t im p o rtan t and 
n ever perform ed and 10 i s  im p e ra tiv e  and very  f r e q u e n tly  perform ed.

f
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T a b le  34

Mean and Rank O rder o f  Im p ortan ce o f  T asks a s  P r e d ic te d
By Group I f o r  th e  F u tu re

Sample Mean Rank

D esign Review

1 . Review q u a l i ty  s p e c i f i c a t io n s . 86 4.186 6
2 . R e la te  s p e c i f i c a t io n s  to  p ro c e s s . 86 4.244 4
3 . I d e n t i f y  p o t e n t i a l l y  s i g n i f i c a n t  v a r ia b le s . 86 3.965 15
4 . D evelop p i lo t - r u n  q u a l i ty  p ro ced u re s . 86 3.488 31.5

P ro c e ss  C a p a b il i ty

1 . I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s . 86 4.151 8.5
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 85 3.729 28
3 . A nalyze s t a t i s t i c a l  d a ta . 86 3.977 14
4 . D e v e lo p /u t i l iz e  com puter d a ta  bases /p rog ram s. 86 3.849 22

P ro cess  C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s . 85 3.535 30
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro ced u re s . 86 3.733 27
3 . E s ta b l is h  c o n tr o l  l i m i t s . 86 3.826 24 .5
4 . R ev iew /re v ise  c o n tr o l  p ro c e d u re s . 86 3.814 26
5 . D e v e lo p /re v is e  c o n tr o l  r e p o r t in g  p ro ced u res . 82 3.427 33

Vendor R e la tio n s

1 . D evelop/im plem ent accep tan ce  sam pling p ro ced u re s . 86 3.244 34
2 . D evelop vendor q u a l i ty  sy s tem s . 86 3.849 22
3 . A s s i s t  vendors w ith  q u a l i ty  system  d ev e lo p m en t/rev is io n . 86 3.849 22

Custom er R e la t io n s

1 . D evelop/im plem ent custom er feedback sy s tem s. 86 4.070 11
2 . A nalyze custom er feedback . 86 3.884 19
3 . T race v a r ia t io n  th rough  m anufacturing  system . 86 3.895 18

A p p lic a t io n

1 . Communication
a .  W rite  u n d e rs ta n d a b le  r e p o r ts /p ro p o s a ls . 86 4.477 2
b .  S p e a k /d isc u ss  c l e a r ly . 86 4.500 1

2 . L eadersh ip
a .  M otivate  s u b o rd in a te s  and p e e rs . 86 4.279 3
b .  D e leg a te  r e s p o n s i b i l i t i e s . 86 4.023 12.5
c .  Perform  t r a in in g  s e s s io n s . 86 4.174 7

3 . Management
a .  P lan  a c t i v i t i e s . 86 4.128 10
b .  O rganize r e s o u rc e s . 86 4.151 8.5

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t i v e  s t a t i s t i c s . 86 3.919 17
b .  Apply i n f e r e n t i a l  s t a t i s t i c s . 86 3.826 24.5
c .  Design ex p e rim en ts . 86 3.953 16

5 . Computer
a .  D e s ig n /s e le c t  com puter program s. 86 3.488 31.5
b .  U t i l i z e  a v a i l a b le  s o f tw a re . 86 4.023 12.5

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign /im prove p ro c e s s e s . 86 4.198 5
b .  E v a lu a te  p ro d u c t m a te r i a l s . 86 3.860 20
c .  Apply d e s ig n  p ro c e d u re s . 86 3.663 29

N ote: l« n o t  im p o rta n t; 2*>somewhat im p o rtan t; 3« im p o rtan t; 4 -very  im p o rta n t; 5 « im p e ra tiv e .
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Table 35

Mean and Rank Order o f  Frequency o f  Performance o f  Tasks as 
P red icted  by Group I fo r  the Future

Sample Mean Ranlc

D esign Review

1 . Review q u a l i ty  s p e c i f ic a t io n s . 86 3.349 26
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 86 3.535 15.5
3 . I d e n t i f y  p o te n t ia l ly  s ig n i f i c a n t  v a r ia b le s . 86 3.651 10
4 . Develop p i lo t - r u n  q u a l i ty  p ro ced u res . 86 2.919 34

P ro cess C a p a b il ity

1. I d e n t i f y  p o te n t ia l  c o n tr o l l in g  v a r ia b le s . 86 3.535 15.5
2 . D e v e lo p /se le c t s t a t i s t i c a l  t e s t s . 85 3.294 28
3 . Analyze s t a t i s t i c a l  d a ta . 86 3.756 7
4 . D e v e lo p /u t i l iz e  computer d a ta  b ases /p rog ram s. 86 3.674 9

P rocess C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s . 86 3.360 25
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro ced u re s . 86 3.523 17
3 . E s ta b l is h  c o n tro l  l i m i t s . 86 3.640 12
4 . R ev iew /rev ise  c o n tro l  p ro ced u re s . 86 3.593 14
5 . D ev e lo p /rev ise  c o n tro l  re p o r tin g  p ro ced u res . 82 3.000 33

Vendor R e la tio n s

1 . D evelop/im plem ent accep tan ce  sam pling p ro ced u re s . 86 3.081 32
2 . Develop vendor q u a l i ty  system s. 86 3.384 24
3 . A s s is t  vendors w ith  q u a l i ty  system  d e v e lo p m en t/rev is io n . 86 3.244 30

Customer R e la tio n s

1 . D evelop/im plem ent custom er feedback system s. 86 3.488 18
2 . Analyze custom er feedback . 86 3.686 8
3 . T race v a r ia t io n  through  m anufacturing  system . 86 3.407 22

A p p lic a tio n

1 . Communication
a . W rite  u n d ers tan d ab le  r e p o r ts /p ro p o s a ls . 86 4.151 2
b . S p eak /d iscu ss  c l e a r ly . 86 4.174 1

2 . L eadersh ip
a .  H o tiv a te  su b o rd in a te s  and p e e rs . 86 4.047 3
b . D elegate  r e s p o n s ib i l i t i e s . 86 3.616 13
c .  Perform  tr a in in g  s e s s io n s . 86 3.779 6

3 . Management
a . P lan  a c t i v i t i e s . 86 3.884 4
b . O rganize re s o u rc e s . 86 3.791 5

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . 86 3.430 20
b . Apply in f e r e n t i a l  s t a t i s t i c s . 86 3.465 19
c .  Design experim en ts . 86 3.314 27

5 . Computer
a .  D e s ig n /s e le c t  computer program s. 86 3.105 31
b . U t i l iz e  a v a i la b le  so f tw a re . 86 3.648 11

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign/im prove p ro c e s se s . 86 3.419 21
b . E va lua te  p ro d u c t m a te r ia ls . 86 3.395 23
c .  Apply d es ig n  p ro ced u re s . 86 3.256 29

n o te : l* n e v e r ; 2«seldom ; 3«somevhat f r e q u e n tly ;  ^ - f re q u e n tly ;  S -very  f r e q u e n tly .
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1. Review Q u a lity  S p e c if ic a t io n s

2 . R e la te  S p e c if ic a t io n s  to  P rocess

3 . D esign Experiments

4 . D esign/Im prove P ro cesses

F ive  (15%) ta sk s were ranked low on im portance and high on 

freq u en cy . They are:

1 . D e v e lo p /U t i l iz e  Computer Data Bases/Program s

2 . Develop/Im plem ent C ontrol Chart Procedures

3 . E sta b lish  C ontrol L im its

4 . R eview /R evise C ontrol Techniques

5 . A nalyze Customer Feedback

Table 36 i d e n t i f i e s  the mean and rank order o f  the sum 

o f  the im portance and frequency o f  ta sk s as p r ed ic ted  by 

Group I fo r  the fu tu r e . I t  rea ffirm s the ranking o f  the  

task  Sp eak /D iscuss C lea r ly  as number one.

Develop/Im plem ent A cceptance Sampling Procedures was ranked 

number 34 . A th ree  way comparison o f  Tables 34 , 35 , and 36 

p ro v id es two s i t u a t io n s  o f  in t e r e s t .  Three ta sk s  ended up 

w ith  an o v e r a ll  ranking (Table 36) higher than the  

in d iv id u a l im portance or frequency ranking. They are:

1 . D e leg a te  R e s p o n s ib i l i t ie s

2 . Perform Training S e ss io n s

3 . U t i l i z e  A v a ila b le  Softw are

Two ta s k s , Develop Vendor Q u a lity  Systems and D esign  

E xperim ents, were ranked lower o v e r a ll  than th ey  had been 

ranked fo r  im portance or frequency o f  perform ance.
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T ab le  36

Mean and Rank O rder o f  th e  Sum o f  th e  Im p o rta n ce  and
F req u en cy  o f  T ask s a s  P r e d ic te d  by Group I  f o r  th e  F u tu r e

Sample Mean Rank

Design Review

1 . Review q u a l i ty  s p e c i f i c a t io n s . 86 7.535 16
2 . R e la te  s p e c i f i c a t io n s  to  p ro c e s s . 86 7.779 7
3 . I d e n t i f y  p o t e n t i a l l y  s i g n i f i c a n t  v a r i a b le s . 86 7.616 12.5
4 . Develop p i l o t - r u n  q u a l i ty  p ro ced u re s . 86 6.407 33

P ro cess  C a p a b il i ty

1 . I d e n t i f y  p o te n t ia l  c o n tr o l l in g  v a r ia b le s . 86 7.686 10
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 85 7 .024 28
3 . A nalyze s t a t i s t i c a l  d a ta . 86 7 .733 8
4 . D e v e lo p /u t i l iz e  com puter d a ta  b ases /p ro g ram s. 86 7.523 17

P ro cess  C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro c e d u re s . 86 6.895 30
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro ced u re s . 86 7.256 24.5
3 . E s ta b l is h  c o n tr o l  l i m i t s . 86 7.465 18
4 . R ev iew /re v ise  c o n tr o l  p ro c e d u re s . 86 7.407 19
5 . D e v e lo p /re v ise  c o n tr o l  re p o r tin g  p ro c e d u re s . 82 6.427 32

Vendor R e la tio n s

1 . D evelop/im plem ent a c c ep tan ce  sam pling p ro c e d u re s . 86 6.326 34
2 . Develop vendor q u a l i ty  sy s tem s. 86 7.233 26
3 . A s s i s t  vendors w ith  q u a l i ty  system  d e v e lo p m e n t/re v is io n . 86 7.093 27

Customer R e la t io n s

1. D evelop/im plem ent custom er feedback sy s tem s . 86 7.558 15
2 . A nalyze custom er feed b ack . 86 7.570 14
3 . Trace v a r i a t i o n  th rough  m anufacturing  sy s tem . 86 7.302 21

A p p lic a tio n

1 . Communication
a .  W rite  u n d e rs ta n d a b le  r e p o r ts /p ro p o s a ls . 86 8.628 2
b . S p e a k /d isc u ss  c l e a r l y . 86 8.686 1

2 . L eadersh ip
a .  M o tiva te  su b o rd in a te s  and p e e rs . 86 8.326 3
b . D e leg a te  r e s p o n s i b i l i t i e s . 86 7 .640 11
c .  Perform  t r a in in g  s e s s io n s . 86 7.953 5

3 . Management
a .  P lan  a c t i v i t i e s . 86 8.012 4
b . O rgan ize  r e s o u rc e s . 86 7.942 6

4 . s t a t i s t i c a l
a .  Apply d e s c r ip t i v e  s t a t i s t i c s . 86 7.349 20
b . Apply i n f e r e n t i a l  s t a t i s t i c s . 86 7.291 22
c .  D esign ex p e rim en ts . 86 7.267 23

5 . Computer
a .  D e s ig n /s e le c t  com puter program s. 86 6.593 31
b . U t i l i z e  a v a i l a b le  so f tw a re . 86 7.721 9

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign /im prove p ro c e s s e s . 86 7.616 12.5
b . E v a lu a te  p ro d u c t m a te r ia l s . 86 7.256 24.5
c .  Apply d es ig n  p ro c e d u re s . 86 6.919 29

N ote; Sum o f  th e  im portance  and frequency  s c a le s  grouped w here 2 i s  n o t im p o rtan t and 
never perform ed and 10 i s  im p e ra tiv e  and very  f r e q u e n tly  perfo rm ed .

r " ' " "...............
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Mean and Rank Order fo r  Task C ategories

Table 37 i d e n t i f i e s  the mean and rank order o f  task  

c a te g o r ie s  as p red ic ted  by Group I fo r  the  fu tu r e .  The 

A p p lica t io n  ca teg ory  was ranked f i r s t ,  w h ile  Vendor 

R e la tio n s  was ranked l a s t .  Table 38 i d e n t i f i e s  the  mean 

and rank order o f  the frequency o f  performance o f  task  

c a te g o r ie s  as p red ic ted  by Group I for  the  fu tu r e .  The 

catego ry  A p p lica t io n  was ranked f i r s t  and Vendor R e la tio n s  

was ranked l a s t .  A comparison o f  Table 37 to  Table 38 

in d ic a te s  th a t  Design Review i s  ranked two o f  s i x  on 

importance and f i v e  o f  s i x  on frequency . I t  i s  considered  

to be rather  low on im portance, but i s  performed 

fr e q u e n t ly .

Table 39 i d e n t i f i e s  the mean and rank order o f  the sum 

o f  the importance and th e  frequency o f  task  c a te g o r ie s  as 

p r e d ic te d  by Group I fo r  the fu tu r e .  The ca teg ory  

A p p lica t io n  was ranked f i r s t  and Vendor R e la t io n s  was 

ranked l a s t .  A three way comparison o f  Tables 37, 38, and 

39 shows th a t  the ca teg ory  P rocess C a p a b i l i ty ,  though 

ranked four o f  s i x  on importance (Table 3 7 ) ,  ach ieved  an 

o v e r a l l  ranking (Table 39) o f  two o f  s i x .

Group I I — Nonleading Companies

Raw Data fo r  In d iv id u a l Tasks

Table 40 p resen ts  the raw data fo r  the importance o f  

ta sk s  as p r e d ic te d  by Group I I  fo r  the fu tu r e .  Of the 34

f
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T ab le  37

Mean and Rank Order o f  Im p ortan ce o f  Task C a te g o r ie s  a s
P red icted  by Group I for  the Future

Mean Rank

D esign Review 3.971 2

1 . Review q u a li ty  s p e c i f ic a t io n s .
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s .
3 . I d e n t i f y  p o te n t ia l ly  s ig n i f i c a n t  v a r ia b le s .
4 . D evelop p i lo t - r u n  q u a l i ty  p ro ced u re s .

P ro cess  C a p a b ility 3.849 4

1 . I d e n t i f y  p o te n t ia l  c o n tro l l in g  v a r ia b le s .
2 . D e v e lo p /se le c t s t a t i s t i c a l  t e s t s .
3 . A nalyze s t a t i s t i c a l  d a ta .
4 . D e v e lo p /u t i l iz e  computer d a ta  bases /p rog ram s.

P ro cess  C o n tro l 3.667 5

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u res .
2 .  D evelop/im plem ent c o n tro l  c h a r t  p ro ced u re s .
3 . E s ta b l is h  c o n tro l l i m i t s .
4 . R ev iew /rev ise  c o n tro l  p ro ced u res .
5 .  D ev e lo p /rev ise  c o n tro l  re p o r tin g  p ro ced u res .

Vendor R e la tio n s 3.647 6

1 . D evelop/im plem ent accep tance  sam pling p ro ced u res .
2 . D evelop vendor q u a l i ty  system s.
3 . A s s i s t  vendors w ith  q u a l i ty  system  d e v e lo p m en t/rev is io n .

Customer R e la tio n s 3.950 3

1 . D evelop/im plem ent custom er feedback system s.
2 .  A nalyze custom er feedback .
3 . T race v a r ia t io n  through m anufacturing  system .

A p p lic a tio n 4.044 1

1 . Communication
2 . L eadersh ip
3 . Management
4 . S t a t i s t i c a l
5 . Computer
6 . T e c h n ic a l /S c ie n t i f ic

N ote: l« n o t im p o rtan t; 2*=somewhat im p o rtan t; 3* im portan t; 4»very im p o rtan t; 5“ im p e ra tiv e .

ta s k s ,  26 (77%) had 100% response. Table 41 p r e sen ts  the  

raw data fo r  the frequency o f  performance o f  ta sk s  as  

p red ic ted  by Group I I  for  the  fu tu r e .  Of the 34 t a s k s ,  26 

(77%) had 100 percent response. Table 42 p resen ts  the raw 

data fo r  grouped s c a le s  for  the sum o f  the importance and 

the frequency o f  ta sk s  as p red ic ted  by Group II  for  the
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T ab le  38

C ategor ies  as P red ic ted  by Group I for  the Future

Mean Rank

D esign Review 3.364 5

1 . Review q u a l i ty  s p e c i f i c a t io n s .
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s .
3 . I d e n t i f y  p o t e n t i a l l y  s ig n i f i c a n t  v a r i a b le s .
4 . Develop p i l o t - r u n  q u a l i ty  p ro ced u re s .

P rocess  C a p a b il ity 3.565 2

1. I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s .
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s .
3 . A nalyze s t a t i s t i c a l  d a ta .
4 . D e v e lo p /u t i l iz e  com puter d a ta  b ases /p rog ram s.

P ro cess  C o n tro l 3.423 4

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s .
2 . D evelop/im plem ent c o n tro l  c h a r t  p ro c e d u re s .
3 . E s ta b l is h  c o n tr o l  l i m i t s .
4 . R ev iew /rev ise  c o n tr o l  p ro ced u re s .
5 . D ev e lo p /re v ise  c o n tr o l  re p o r tin g  p ro c e d u re s .

Vendor R e la tio n s 3.236 6

1. D evelop/im plem ent accep tance  sam pling p ro c e d u re s .
2 . Develop vendor q u a l i ty  sy s tem s.
3. A s s i s t  vendors w ith  q u a l i ty  system  d ev e lo p m en t/rev is io n .

Customer R e la tio n s 3.527 3

1. D evelop/im plem ent custom er feedback sy s tem s.
2 . A nalyze custom er feedback .
3. T race v a r ia t io n  th rough  m anufacturing  system .

A p p lic a tio n 3.632 1

1. Communication
2 . L eadersh ip
3 . Management
4 . S t a t i s t i c a l
5 . Computer
6 . T e c h n ic a l /S c ie n t i f ic

Note; l=never; 2=seldom; 3=somewhat frequently; 4-frequently; 5«very frequently.

fu tu re  where two i s  not important and never performed and 

ten i s  im perative  and very fre q u en t ly  performed.

Mean and Rank Order o f  In d iv id u a l  Tasks

Table 43 i d e n t i f i e s  the mean and rank order o f  the  

importance o f  each task as p red ic ted  by Group I I  fo r  the
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T a b le  39

Mean and Rank O rder o f  th e  Sum o f  th e  Im p o rta n ce  and
F req u en cy  o f  Task C a te g o r ie s  a s  P r e d ic te d  b y  Group I
For th e  F u tu r e

Mean Rank

D esign Review 7.334 4 *

1. Review q u a l i ty  s p e c i f i c a t io n s .
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s .
3 . I d e n t i f y  p o t e n t i a l l y  s i g n i f i c a n t  v a r i a b le s .
4 . D evelop p i l o t - r u n  q u a l i ty  p ro c e d u re s .

P ro cess  C a p a b il i ty 7.492 2

1 . I d e n t i f y  p o t e n t i a l  c o n tr o l l in g  v a r ia b le s .
2 . D e v e lo p /s e le c t  s t a t i s t i c a l  t e s t s .
3 . A nalyze s t a t i s t i c a l  d a ta .
4 . D e v e lo p /u t i l iz e  computer d a ta  b a se s /p ro g ram s.

P ro cess  C o n tro l 7 .090 5

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro c e d u re s .
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro c e d u re s .
3 . E s ta b l is h  c o n tr o l  l i m i t s .
4 . R ev iew /re v ise  c o n tr o l  p ro c e d u re s .
5 . D e v e lo p /re v is e  c o n tr o l  re p o r tin g  p ro c e d u re s .

Vendor R e la t io n s 6.884 6

1. D evelop/im plem ent a ccep tan ce  sam pling p ro c e d u re s .
2 . D evelop vendor q u a l i ty  sy s tem s.
3 . A s s i s t  vendors w ith  q u a l i ty  system  d ev e lo p m e n t/re v is io n .

Customer R e la tio n s 7.477 3

1 . D evelop/im plem ent custom er feedback sy s tem s.
2 . A nalyze custom er feedback .
3 . T race v a r i a t i o n  through  m anufactu ring  sy stem .

A p p lic a tio n 7.680 1

1 . Communication
2 . L ead ersh ip
3 . Management
4 . S t a t i s t i c a l
5 . Computer
6 . T e c h n ic a l /S c ie n t i f ic

Note: Sum of the importance and frequency scales grouped where 2 is not important and 
never performed and 10 is imperative and very frequently performed.

fu tu r e .  W rite Understandable R ep orts /P rop o sa ls  was ranked 

f i r s t .  Develop/Implement Acceptance Sampling Procedures  

was ranked l a s t .  Table 44 i d e n t i f i e s  the mean and rank 

order o f  the  frequency o f  performance o f  ta s k s  as  p red ic ted  

by Group I I  fo r  the fu tu r e .  Speak/D iscuss C le a r ly  was 

ranked f i r s t .  Develop/Implement A cceptance Sampling
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T a b le  40

Raw D ata  f o r  Im p o rta n ce  o f  T asks a s  P r e d ic t e d  by
Group I I  f o r  th e  F u tu re

. .  .. 1 ■ y - 3 ' 1'4 ' 5 T o ta l

D esign Review

1 . Review q u a l i ty  s p e c i f ic a t io n s . 1 3 9 49 34 96
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 1 3 7 39 46 96
3 . I d e n t i f y  p o te n t i a l ly  s i g n i f i c a n t  v a r i a b le s . 1 1 21 51 22 96
4 . D evelop p i l o t - r u n  q u a l i ty  p ro c e d u re s . 1 16 34 29 16 96

P ro cess C a p a b il i ty

1 . I d e n t i f y  p o te n t ia l  c o n tr o l l in g  v a r ia b le s . 1 3 14 41 37 96
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 1 5 22 44 24 96
3 . A nalyze s t a t i s t i c a l  d a ta . 2 2 15 36 41 96
4 . D e v e lo p /u t i l iz e  com puter d a ta  b ases /p ro g ram s. 1 10 23 35 27 96

P ro cess  C o n tro l

1 . D evelop/Im plem ent in s p e c t io n /a u d i t  p ro ced u re s . 1 8 33 32 22 96
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro ced u re s . 1 3 28 48 16 96
3 . E s ta b l is h  c o n tro l  l i m i t s . 3 5 24 46 18 96
4 . R ev iew /rev ise  c o n tro l  p ro c e d u re s . 1 4 22 57 12 96
S . D e v e lo p /re v ise  c o n tr o l  re p o r tin g  p ro c e d u re s . 1 8 33 45 9 96

Vendor R e la t io n s

1. D evelop/im plem ent a ccep tan ce  sam pling p ro ced u re s . 6 15 29 30 15 95
2 . Develop vendor q u a l i ty  sy s tem s . 7 6 12 39 31 95
3 . A s s i s t  vendors w ith  q u a l i ty  system  

d e v e lo p m e n t/re v is io n .
3 4 10 53 25 95

Customer R e la t io n s

1 . D evelop/im plem ent custom er feedback sy s tem s. 2 5 17 31 41 96
2 . A nalyze custom er feedback . 1 5 10 26 54 96
3 . T race v a r ia t io n  th rough  m anufacturing  system . 

A p p lic a tio n

1 4 9 64 18 96

1 . Communication
a .  W rite  u n d e rs tan d ab le  r e p o r ts /p ro p o s a ls . 0 0 4 24 68 96
b . S p e a k /d isc u ss  c l e a r ly . 0 0 3 28 65 96

2 . L ead ersh ip
a .  M o tiva te  su b o rd in a te s  and p e e r s . 1 4 18 49 23 95
b . D e leg a te  r e s p o n s i b i l i t i e s . 1 1 19 57 18 96
c .  Perform  tr a in in g  s e s s io n s . 1 1 24 40 30 96

3 . Management
a .  P lan  a c t i v i t i e s . 0 2 11 47 36 96
b . O rgan ize  re s o u rc e s . 0 2 12 43 39 96

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . 2 1 15 53 22 93
b . Apply in f e r e n t i a l  s t a t i s t i c s . 2 4 33 47 7 93
c .  D esign exp e rim en ts . 2 3 23 43 22 93

5 . Computer
a .  D e s ig n /s e le c t  com puter program s. 3 11 36 38 8 96
b . U t i l i z e  a v a i la b le  so f tw a re . 0 7 20 44 24 95

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign /im prove p ro c e s s e s . 0 5 10 36 45 96
b . E v a lu a te  p ro d u c t m a te r i a ls . 1 7 18 47 23 96
c .  Apply d es ig n  p ro c e d u re s . 5 2 35 40 14 96

N ote: 1 -n o t im p o rta n t; 2«somewhat im p o rtan t; 3« im p o rtan t; 4«very im p o rta n t; 5 - im p e ra tiv e .
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T a b le  41

Raw D ata  f o r  F req u en cy  o f  P erform an ce o f  T asks a s
P r e d ic te d  by Group I I  fo r  th e  F u tu re

1 “ i i 4 £ T o ta l

D esign Review

1. Review q u a l i ty  s p e c i f ic a t io n s . 1 9 36 32 18 96
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 2 4 39 31 20 96
3 . I d e n t i f y  p o te n t i a l ly  s ig n i f i c a n t  v a r ia b le s . 3 7 46 31 9 96
4 . D evelop p i lo t - r u n  q u a l i ty  p ro ced u re s . 3 39 27 17 10 96

P ro cess  C a p a b ility

1 . I d e n t i f y  p o te n t ia l  c o n tr o l l in g  v a r ia b le s . 2 10 31 37 16 96
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 1 11 40 34 10 96
3 . A nalyze s t a t i s t i c a l  d a ta . 1 6 17 36 36 96
4 . D e v e lo p /u t i l iz e  com puter d a ta  bases/p rogram s. 2 13 19 32 30 96

P ro cess  C on tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u res . 1 18 39 31 7 96
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro ced u res . 3 17 39 32 5 96
3 . E s ta b l is h  c o n tr o l  l i m i t s . 4 17 45 23 7 96
4 . R ev iew /rev ise  c o n tro l  p ro c e d u re s . 1 19 34 37 5 96
S. D ev e lo p /rev ise  c o n tro l re p o r tin g  p ro ced u res . 1 25 43 22 5 96

Vendor R e la tio n s

1 . D evelop/im plem ent a ccep tan ce  sam pling p ro ced u res . 9 30 27 19 10 95
2 . Develop vendor q u a l i ty  sy s tem s. 13 15 32 20 15 95
3 . A s s i s t  vendors w ith  q u a l i ty  system  

d e v e lo p m e n t/re v is io n .

Customer R e la tio n s

6 18 21 38 12 95

1 . D evelop/im plem ent custom er feedback system s. 8 20 23 33 12 96
2 . A nalyze custom er feedback . 5 14 22 37 18 96
3 . T race v a r ia t io n  through m anufacturing  system . 

A p p lic a tio n

3 11 31 47 4 96

1 . Communication
a .  W rite  u n d e rs tan d ab le  r e p o r ts /p ro p o s a ls . 0 4 13 34 45 96
b .  S p eak /d iscu ss  c le a r ly . 0 2 6 34 54 96

2 . L eadersh ip
a .  M otivate su b o rd in a te s  and p e e rs . 2 11 22 50 10 95
b . D elegate  r e s p o n s ib i l i t i e s . 3 7 34 43 9 96
c .  Perform  tr a in in g  s e s s io n s . 1 12 30 33 20 96

3 . Management
a .  P lan  a c t i v i t i e s . 0 7 32 37 20 96
b . O rganize re s o u rc e s . 0 7 32 34 23 96

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . 1 6 23 41 22 93
b . Apply i n f e r e n t i a l  s t a t i s t i c s . 1 17 44 25 6 93
c .  Design ex p erim en ts . 2 22 25 33 11 93

5 . Computer
a .  D e s ig n /s e le c t  computer program s. S 36 23 25 7 96
b . U t i l iz e  a v a i la b le  so f tw a re . 0 12 34 27 22 95

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign/im prove p ro c e s s e s . 0 13 22 48 13 96
b . E valuate  p ro d u c t m a te r i a l s . 3 17 23 41 12 96
c .  Apply d es ig n  p ro ced u re s . 7 25 38 19 7 96

N ote: l« n ev e rj 2*seldom; 3«somewhat f re q u e n tly )  ^ f r e q u e n t l y ;  5 -very  f r e q u e n tly .
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T ab le  42

Raw D ata  f o r  Grouped S c a le s  f o r  th e  Sum o f  Im p ortan ce  and
Frequency o f  Tasks as P red icted  by Group II fo r the Future

2-4 5-7 8-10 T o ta l

Design Review

1. Review q u a l i ty  s p e c i f ic a t io n s . 4 37 55 96
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 3 31 62 96
3. I d e n t i f y  p o te n t i a l ly  s i g n i f i c a n t  v a r ia b le s . 2 51 43 96
4 . Develop p i l o t - r u n  q u a l i ty  p ro ced u re s . 15 51 30 96

P rocess C a p a b il i ty

1 . I d e n t i f y  p o te n t ia l  c o n tr o l l in g  v a r ia b le s . 4 34 58 96
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 2 48 46 96
3. A nalyze s t a t i s t i c a l  d a ta . 3 23 70 96
4. D e v e lo p /u t i l iz e  computer d a ta  b ases /p rog ram s. 8 33 55 96

P ro cess  C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u res . 7 52 37 96
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro ced u re s . 4 56 36 96
3 . E s ta b l is h  c o n tr o l  l i m i t s . 8 54 34 96
4 . R ev iew /re v ise  c o n tro l  p ro c e d u re s . 4 51 41 96
5 . D ev e lo p /re v is e  c o n tr o l  re p o r tin g  p ro ced u res . 9 58 29 95

Vendor R e la tio n s

1 . D evelop/im plem ent accep tan ce  sam pling p ro ced u res . 21 45 29 95
2 . Develop vendor q u a l i ty  sy s tem s. 13 39 43 95
3 . A s s i s t  vendors w ith  q u a l i ty  system  d ev e lo p m en t/rev is io n . 8 35 52 95

Customer R e la t io n s

1 . D evelop/im plem ent custom er feedback system s. 7 38 51 96
2 . A nalyze custom er feedback . 8 23 65 96
3 . T race v a r ia t io n  through  m anufactu ring  system . 5 39 52 96

A p p lic a tio n

1. Communication
a .  W rite  u n d e rs tan d ab le  r e p o r ts /p ro p o s a ls . 0 8 88 96
b . S p eak /d iscu ss  c l e a r ly . 0 5 91 96

2 . L eadersh ip
a .  M otivate  su b o rd in a te s  and p e e rs . 5 30 60 95
b . D eleg a te  r e s p o n s ib i l i t i e s . 3 40 53 96
c .  Perform  tr a in in g  s e s s io n s . 2 40 54 96

3 . Management
a .  P lan  a c t i v i t i e s . 2 34 60 96
b . O rganize re s o u rc e s . 2 30 64 96

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . 3 28 62 93
b . Apply in f e r e n t i a l  s t a t i s t i c s . 5 61 27 93
c .  Design exp erim en ts . 5 48 40 93

5 . Computer
a .  D e s ig n /s e le c t  computer program s. 14 56 26 96
b . U t i l i z e  a v a i la b le  so f tw a re . 5 43 47 95

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign/im prove p ro c e s se s . 5 25 66 96
b . E v a lua te  p ro d u c t m a te r ia ls . 8 36 52 96
c .  Apply d es ig n  p rocedu res 7 59 30 96

Note: Sum o f  th e  im portance and frequency  s c a le s  grouped where 2 i s  n o t im p o rtan t and 
never perform ed and 10 i s  im p e ra tiv e  and v e ry  f re q u e n tly  perform ed.

r ~  ' ~  ' .............................................................~

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



105

T a b le  43

Mean and Rank O rder o f  Im p ortan ce  o f  T asks a s  P r e d ic te d  by
Group I I  f o r  th e  F u tu re

 Sample Mean Rank

D esign Review

1 . Review q u a l i ty  s p e c i f i c a t io n s . 96 4.167 8
2 . R e la te  s p e c i f i c a t io n s  to  p ro c e s s . 96 4.333 3
3 . I d e n t i f y  p o t e n t i a l ly  s ig n i f i c a n t  v a r ia b le s . 96 3.948 15
4 . Develop p i lo t - r u n  q u a l i ty  p ro ced u re s . 96 3.448 32

P ro cess  C a p a b il i ty

1 . Id e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s . 96 4.146 10
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 96 3.885 19
3 . A nalyze s t a t i s t i c a l  d a ta . 96 4.167 8
4 . D e v e lo p /u t i l iz e  com puter d a ta  b ases /p ro g ram s. 96 3.802 23

P ro cess C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s . 96 3.688 27
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro ced u re s . 96 3.781 2 4 .5
3 . E s ta b l is h  c o n tr o l  l i m i t s . 96 3.740 26
4. R ev iew /re v ise  c o n tr o l  p ro c e d u re s . 96 3.781 2 4 .5
5 . D e v e lo p /re v is e  c o n tr o l  re p o r tin g  p ro ced u re s . 96 3.552 30

Vendor R e la t io n s

1. Develop/implement acceptance sampling procedures.
2 . Develop vendor quality systems.
3 . Assist vendors with quality system development/revision. 

Customer Relations
1. Develop/implement customer feedback systems.
2 . Analyze customer feedback.
3 . Trace variation through manufacturing system.

Appl ication
1. Communication

a. Write understandable reports/proposals.
b. Speak/discuss clearly.

2 . Leadership
a. Motivate subordinates and peers.
b. Delegate responsibilities.
c. Perform training sessions.

3 . Management
a. Plan activities.
b. Organize resources.

4. Statistical
a. Apply descriptive statistics.
b. Apply inferential statistics.
c. Design experiments.

95 3.347 34
95 3.853 22
95 3.479 31

96 4.083 11
96 4.323 4
96 3.979 14

96 4.667 1
96 4.646 2

95 3.937 17
96 3.938 16
96 4.010 12

96 4.219 7
96 4.240 6

93 3.989 13
93 3.570 29
93 3.860 21

5 . Computer
a .  D e s ig n /s e le c t  com puter p rogram s. 96 3.38S 33
b .  U t i l i z e  a v a i l a b le  so f tw a re . 95 3.895 18

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign /im prove p ro c e s s e s .  96 4 .260  5
b . E v a lu a te  p ro d u c t m a te r ia l s .  96 3.875 20
c .  Apply d es ig n  p ro c e d u re s . 96 3.583 28

N ote; l« n o t im p o rta n t; 2>somewhat im p o rta n t; 3” im p o rtan t; 4»very im p o rta n t; 5 > im p e ra tiv e .
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T ab le  44

Mean and Rank O rder o f  F req u en cy  o f  P erform an ce o f  Tasks
As P r e d ic te d  b y  Group I I  f o r  th e  F u tu re

Sample Mean Rank

Design Review

1 . Review q u a l i ty  s p e c i f i c a t io n s . 96 3.594 12
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 96 3.656 8
3 . I d e n t i f y  p o t e n t i a l l y  s ig n i f i c a n t  v a r i a b le s . 96 3.375 20
4 . D evelop p i l o t - r u n  q u a l i ty  p ro ced u re s . 96 2 .917 33

P ro cess  C a p a b il i ty

1 . I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s . 96 3.573 14
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 96 3.427 18
3 . A nalyze s t a t i s t i c a l  d a ta . 96 4.042 3
4 . D e v e lo p /u t i l iz e  com puter d a ta  b ases /p ro g ram s. 96 3.781 5

P ro cess  C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s . 96 3 .260 24
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro ced u re s . 96 3 .198 26
3 . E s ta b l is h  c o n tr o l  l i m i t s . 96 3.125 28
4 . R ev iew /re v ise  c o n tr o l  p ro c e d u re s . 96 3 .271 23
5 . D e v e lo p /re v is e  c o n tr o l  re p o r tin g  p ro ced u re s . 96 3 .052 30

Vendor R e la tio n s

1 . D evelop/im plem ent a ccep tan ce  sam pling p ro c e d u re s . 95 2 .905 34
2 . D evelop vendor q u a l i ty  sy s tem s. 95 3.095 29
3 . A s s i s t  vendors w ith  q u a l i ty  system  d e v e lo p m e n t/re v is io n . 95 3.337 21

Customer R e la tio n s

1 . D evelop/im plem ent custom er feedback sy s tem s. 96 3.219 25
2 . A nalyze custom er feedback . 96 3.510 15
3 . T race v a r ia t io n  th rough  m anufacturing  system . 96 3.396 19

A p p lic a tio n

1. Communication
a .  W rite  u n d e rs ta n d a b le  r e p o r ts /p ro p o s a ls . 96 4.250 2
b . S p eak /d iscu ss  c l e a r ly . 96 4.458 1

2 . L eadersh ip
a .  M otivate  su b o rd in a te s  and p e e r s . 95 3.579 13
b . D e leg a te  r e s p o n s i b i l i t i e s . 96 3 .500 16
c .  Perform  t r a in in g  s e s s io n s . 96 3.615 11

3 . Management
a .  P lan  a c t i v i t i e s . 96 3.729 7
b . O rganize re s o u rc e s . 96 3 .760 6

4 . S t a t i s t i c a l
a . Apply d e s c r ip t i v e  s t a t i s t i c s . 93 3.828 4
b . Apply i n f e r e n t i a l  s t a t i s t i c s . 93 3.194 27
c .  Design ex p e rim en ts . 93 3.312 22

5 . Computer
a .  D e s ig n /s e le c t  computer program s. 96 2.927 32
b . U t i l i z e  a v a i l a b le  so f tw a re . 95 3.621 10

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign /im prove p ro c e s s e s . 96 3.63S 9
b . E v a lua te  p ro d u c t m a te r ia ls . 96 3.438 17
c .  Apply d es ig n  p ro c e d u re s . 96 2.938 31

N otes 1-n e v e r ; 2 -se ldom ; 3-somewhat f r e q u e n tly ;  4 -f re q u e n tly ;  5 -v ery  f r e q u e n t ly .
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Procedures was ranked l a s t .  A comparison o f  importance 

(Table 43) to  frequency (Table 44) shows th a t  fo r  the most 

p art  important ta sk s  are performed most f r e q u e n t ly .  There 

are  four (12%) ex cep t io n s  to  th a t  c a s e .  Two t a s k s , 

D e v e lo p /O t i l iz e  Computer Data Bases/Programs and A s s i s t  - 

Vendors w ith  Q uality  System D evelopm ent/R evision , were 

ranked co n s id era b ly  higher fo r  frequency than they  were fo r  

importance. On the other  hand, two t a s k s ,

Develop/Implement Customer Feedback Systems and Analyze  

Customer Feedback, were con sid erab ly  lower fo r  frequency  

than they were fo r  importance.

Table 45 i d e n t i f i e s  the mean and rank order o f  the sum 

o f  the importance and frequency o f  ta sk s  as  

p r e d ic te d  by Group II  fo r  the fu tu r e .  I t  rea ff irm s the  

ranking o f  the task Speak/D iscuss C lea r ly  as number one and 

Develop/Implement Acceptance Sampling Procedures as number 

34. A th ree  way comparison o f  Tables 43, 44 , and 45 shows 

agreement between the two in d iv id u a l  s c a l e s  and the sum o f  

th ose  s c a l e s ,  but there  are f i v e  (15%) e x c e p t io n s .  Three 

task s  were ranked lower o v e r a l l  (Table 45) than they were 

on e i t h e r  o f  the in d iv id u a l  s c a l e s  o f  importance (Table 43) 

or frequency (Table 4 4 ) .  They are:

1. D e v e lo p /S e le c t  S t a t i s t i c a l  T ests

2 .  Design Experiments

3. Evaluate Product M ateria ls

r ' "................
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T ab le  45

Mean and Rank Order o f  th e  Sum o f  Im p ortan ce  and F requ en cy
Of T asks a s  P r e d ic te d  by Group I I  f o r  th e  F u tu r e

sam ple Mean Rank

Design Review

1. Review q u a l i ty  s p e c i f ic a t io n s . 96 7.761 10
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 96 7 .990 5
3 . Id e n t i f y  p o te n t i a l ly  s ig n i f i c a n t  v a r ia b le s . 96 7.323 18
4 . Develop p i lo t - r u n  q u a l i ty  p ro c e d u re s . 96 6.365 32

P ro cess C a p a b ility

1 . I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s . 96- 7.719 11
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 96 7.313 20 .5
3 . A nalyze s t a t i s t i c a l  d a ta . 96 8.208 3
4 . D e v e lo p /u t i l iz e  computer d a ta  bases/program B . 96 7.583 13

P ro cess  C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u res . 96 6.948 26
2 . D evelop/im plem ent c o n tro l  c h a r t  p ro ced u re s . 96 6.979 25
3 . E s ta b l is h  c o n tro l  l i m i t s . 96 6.865 28
4 . R ev iew /rev ise  c o n tro l  p ro c e d u re s . 96 7.052 24
S . D ev e lo p /re v ise  c o n tro l re p o r tin g  p ro ced u re s . 96 6.604 30

Vendor R e la tio n s

1 . D evelop/im plem ent accep tan ce  sam pling p ro ced u res . 95 6.253 34
2 . Develop vendor q u a l i ty  sy s tem s. 95 6.947 27
3. A s s i s t  vendors w ith  q u a l i ty  system  d ev e lo p m en t/rev is io n . 95 7.316 19

Customer R e la tio n s

1 . D evelop/im plem ent custom er feedback system s. 96 7.302 22
2 . A nalyze custom er feedback . 96 7.833 8
3 . T race v a r ia t io n  through  m anufacturing  system . 96 7.375 17

A p p lic a tio n

1. Communication
a .  W rite  u n d e rs tan d ab le  r e p o r ts /p ro p o s a ls . 96 8.917 2
b . S p eak /d iscu ss  c le a r ly . 96 9.104 1

2 . L eadersh ip
a .  M otivate  su b o rd in a te s  and p e e rs . 95 7.516 14.5
b . D elegate  r e s p o n s ib i l i t i e s . 96 7.438 16
c .  Perform  tr a in in g  s e s s io n s . 96 7.625 12

3 . Management
a .  P lan  a c t i v i t i e s . 96 .7 .948 6
b . O rganize re s o u rc e s . 96 8.000 4

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . 93 7.817 9
b . Apply in f e r e n t i a l  s t a t i s t i c s . 93 6.763 29
c .  Design experim en ts . 93 7.172 23

S. Computer
a .  D e s ig n /s e le c t  computer program s. 96 6.313 33
b . u t i l i z e  a v a i la b le  so f tw a re . 95 7.516 14.5

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign/im prove p ro c e s s e s . 96 7.896 7
b . E valuate  p ro d u c t m a te r i a ls . 96 7.313 20.5
c .  Apply d es ig n  p ro c e d u re s . 96 6.521 31

N ote; Sum o f  th e  im portance and frequency  s c a le s  grouped where 2 i s  n o t im p o rtan t and 
never perform ed and 10 i s  im p e ra tiv e  and very  f re q u e n tly  perform ed.

f  '  ~  ‘

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



109

Two t a s k s ,  A s s i s t  Vendors w ith  Q u a lity  System 

D evelopm ent/R evision and Organize R esou rces , were ranked 

higher o v e r a l l  (Table 45) than they  were on the  two 

in d iv id u a l  s c a l e s  o f  importance (Table 43) or frequency  

(Table 4 4 ) .

Mean and Rank Order o f  Task C atego r ies

Table 46 i d e n t i f i e s  the  mean and rank order o f  task  

c a te g o r ie s  as p r e d ic te d  by Group I I  fo r  the  fu tu r e .

Customer R e la t io n s  was ranked f i r s t  w h ile  P rocess  Control 

was ranked l a s t .  Table 47 i d e n t i f i e s  the  mean and rank 

order o f  the frequency o f  performance o f  task  c a te g o r ie s  as  

p r e d ic te d  by Group I I  fo r  the  fu tu r e .  The ca te g o ry  P rocess  

C a p a b il ity  was ranked f i r s t  and the  ca teg o ry  Vendor 

R e la t io n s  was ranked l a s t .  A comparison o f  importance  

(Table 46) to  frequency o f  performance (Table 47) prov id es  

two in t e r e s t in g  n o t e s .  F i r s t  o f  a l l .  Customer R e la t io n s  

was ranked as the  most important c a te g o r y ,  but i t  was 

ranked four o f  s i x  on frequency o f  performance. Engineers  

o f  nonleading companies do n ot perform the most important  

catego ry  o f  ta sk s  very fr e q u e n t ly .  The second no te  

in v o lv e s  P rocess  C a p a b il i ty  which was ranked th ree  o f  s i x  

on importance (Table 46) and one o f  s i x  on frequency o f  

performance. The most fr e q u e n t ly  performed c a te g o ry  was 

n o t  as important as  some o th e r s .

Table 48 i d e n t i f i e s  th e  mean and rank order o f  the  sum 

o f  the  importance and the frequency o f  task c a te g o r ie s  as
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T a b le  46

Mean and Rank Order o f  Im p o rta n ce  o f  Task C a te g o r ie s  a s
P r e d ic te d  by Group I I  f o r  th e  F u tu re

Mean Rank

D esign Review 3.974 4

1 . Review q u a l i ty  s p e c i f i c a t io n s .
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s .
3 . I d e n t i f y  p o te n t i a l ly  s i g n i f i c a n t  v a r i a b le s .
4 . D evelop p i lo t - r u n  q u a l i ty  p ro ced u re s .

P ro cess  C a p a b il i ty 4 .000 3

1 . I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s .
2 .  D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s .
3 . A nalyze s t a t i s t i c a l  d a ta .
4 . D e v e lo p /u t i l iz e  com puter d a ta  b ases /p ro g ram s.

P ro cess  C o n tro l 3 .708 6

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s .
2 .  D evelop/im plem ent c o n tro l  c h a r t  p ro c e d u re s .
3 . E s ta b l is h  c o n tr o l  l i m i t s .
4 . R ev iew /rev ise  c o n tr o l  p ro c e d u re s .
5 . D e v e lo p /re v is e  c o n tro l  r e p o r tin g  p ro c e d u re s .

Vendor R e la t io n s 3.726 5

1 . D evelop/im plem ent accep tan ce  sam pling p ro ced u re s .
2 . D evelop vendor q u a l i ty  sy s tem s.
3 . A s s i s t  vendors w ith  q u a l i ty  system  d e v e lo p m e n t/re v is io n .

Customer R e la tio n s 4.128 1

1 . D evelop/im plem ent custom er feedback sy s tem s .
2 . A nalyze custom er feedback .
3 . T race v a r ia t io n  th rough  m anufactu ring  system .

A p p lic a tio n 4.005 2

1 . Communication
2 . L eadersh ip
3 . Management
4 . S t a t i s t i c a l
5 .  Computer
S . T e c h n ic a l /S c ie n t i f ic

Kote; 1-not important; 2«somewhat important; 3-important; 4»very important; 5“imperative.

p r e d ic te d  by Group I I  for  the  fu tu r e .  The ca teg ory  P rocess  

C a p a b il ity  was ranked f i r s t  and Vendor R e la t io n s  was ranked 

l a s t .  A th ree  way comparison o f  Tables 46 , 47, and 48 

in d ic a t e s  th a t  en g in eers  from nonleading companies ranked 

P rocess C a p a b il i ty  f i r s t  o v e r a l l  and Customer R e la t io n s

r ~ ..............
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T a b le  47

Mean and Rank Order o f  F req u ency  o f  P erform an ce  o f  Task
C a t e g o r ie s  a s  P r e d ic te d  by Group I I  f o r  th e  F u tu re

Mean Rank

D esign Review 3.386 3

1 . Review q u a l i ty  s p e c i f ic a t io n s .
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s .
3 . I d e n t i f y  p o te n t ia l ly  s i g n i f i c a n t  v a r ia b le s .
4 . Develop p i lo t - r u n  q u a l i ty  p ro ced u re s .

P ro c e ss  C a p a b il ity 3.706 1

1 . Id e n t i f y  p o te n t ia l  c o n tr o l l in g  v a r ia b le s .
2 .  D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s .
3 . A nalyze s t a t i s t i c a l  d a ta .
4 . D e v e lo p /u t i l iz e  com puter d a ta  bases /p rog ram s.

P ro c e ss  C o n tro l 3.181 5

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u res .
2 .  D evelop/im plem ent c o n tr o l  c b a r t  p ro ced u re s .
3 . E s ta b l is h  c o n tro l  l i m i t s .
4 . R ev iew /re v ise  c o n tr o l  p ro c e d u re s .
5 .  D ev e lo p /rev ise  c o n tro l  re p o r tin g  p ro ced u res .

Vendor R e la tio n s 3.112 6

1 . D evelop/im plem ent a ccep tan ce  sam pling p ro ced u re s .
2 .  Develop vendor q u a l i ty  sy s tem s.
3 . A s s i s t  vendors w ith  q u a l i ty  system  d ev e lo p m en t/rev is io n .

Custom er R e la tio n s 3.375 4

1 . D evelop/im plem ent custom er feedback system s.
2 . A nalyze custom er feedback .
3 . T race v a r ia t io n  th rough  m anufactu ring  system .

A p p lic a tio n 3.586 2

1 . Communication
2 . L eadersh ip
3 . Management
4 . S t a t i s t i c a l
5 . Computer
6 . T e c h n ic a l /S c ie n t i f ic

Note: l=never; 2“seldom; 3»somevhat frequently; 4«frequently; 5«very frequently.

th ir d  o v e r a l l  though th e se  two c a te g o r ie s  were the o p p o s ite  

on the  importance s c a l e .

Comparison o f  Group I to  Group II

Table 49 p r e sen ts  a ch i-sq u a re  a n a ly s is  o f  the  

importance o f  each task comparing Group I (Table 31) to  

Group I I  (Table 40) in the  fu tu r e .  The comparison

r  " - "............... "
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T ab le  48

Of Task C ategories  as P red icted  by Group I I  fo r the  Future

Mean Rank

D esign Review 7.360 4

1. Review q u a l i fy  s p e c i f ic a t io n s .
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s .
3 . I d e n t i f y  p o te n t i a l ly  s i g n i f i c a n t  v a r ia b le s .
4 . D evelop p i lo t - r u n  q u a l i ty  p ro c e d u re s .

P rocess  C a p a b il i ty 7.706 1

1. I d e n t i f y  p o te n t ia l  c o n tr o l l in g  v a r ia b le s .
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s .
3. A nalyze s t a t i s t i c a l  d a ta .
4 . D e v e lo p /u t i l iz e  computer d a ta  b ases /p ro g ram s.

P ro cess  C o n tro l 6.890 5

1. D evelop/im plem ent in s p e c t io n /a u d i t  p ro c e d u re s .
2 . D evelop/im plem ent c o n tro l c h a r t  p ro ced u re s .
3 . E s ta b l is h  c o n tro l  l i m i t s .
4 . R ev iew /rev ise  c o n tro l  p ro c e d u re s .
5 . D e v e lo p /re v is e  c o n tro l  re p o r tin g  p ro ced u re s .

Vendor R e la tio n s 6.839 6

1. D evelop/im plem ent accep tance  sam pling p ro ced u re s .
2 . D evelop vendor q u a l i ty  sy s tem s.
3 . A s s i s t  vendors w ith  q u a l i ty  system  d e v e lo p m e n t/re v is io n .

Customer R e la tio n s 7.503 3

1 . D evelop/im plem ent custom er feedback sy s tem s.
2 . A nalyze custom er feedback .
3 . T race v a r ia t io n  th rough  m anufacturing  system .

A p p lic a tio n 7.591 2

1. Communication
2 . L eadersh ip
3 . Management
4 . S t a t i s t i c a l
5 . Computer
6. T e c h n ic a l /S c ie n t i f ic

Note; Sum of the importance and frequency scales grouped where 2 is not important and 
never performed and 10 is imperative and very frequently performed.

in d ic a te s  th a t  f i v e  (15%) o f  the  ta sk s  are p erce ived  to be 

d i f f e r e n t  between the two groups. Group I (en g in eers  from 

lead in g  companies) i d e n t i f i e d  th ree  ta sk s  as more important 

in  the  fu tu r e .  They are:

1 . Review Q uality  S p e c i f ic a t io n s

r   "
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T ab le  49

C h i-S q u a re  A n a ly s i s  f o r  Im p ortan ce  o f  Task Comparing
Group I to  Group I I  in  th e  F u tu re

Chi
Square

C r i t i c a l  
V alue (K) x >K

Design Review

1 . Review q u a l i ty  s p e c i f ic a t io n s .
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s .
3 . I d e n t i f y  p o te n t i a l ly  s ig n i f i c a n t  v a r i a b le s .
4 . D evelop p i l o t - r u n  q u a l i ty  p ro ced u re s .

12.822
4.696
4.852
0.598

9 .49  *
9 .49
9 .49
9.49

P rocess C a p a b il ity

1. I d e n t i f y  p o te n t ia l  c o n tr o l l in g  v a r ia b le s .
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s .
3. Analyze s t a t i s t i c a l  d a ta .
4. D e v e lo p /u t i l iz e  computer d a ta  bases /p ro g ram s.

2.053
2.625
3.669
2.561

9 .49
9.49
9.49
9.49

P rocess C on tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s .
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro ced u re s .
3 . E s ta b l is h  c o n tr o l  l i m i t s .
4 . R ev iew /rev ise  c o n tro l  p ro ced u re s .
5 . D e v e lo p /re v ise  c o n tr o l  re p o r tin g  p ro ced u re s .

1.362
3 .200
1.928
7.386
7 .481

9.49
9.49
9.49
9.49
9 .49

Vendor R e la tio n s

1 . D evelop/im plem ent accep tan ce  sam pling p ro c e d u re s .
2 . D evelop vendor q u a l i ty  system s.
3 . A s s is t  vendors w ith  q u a l i ty  system  d ev e lo p m en t/rev is io n .

7.131
9.638

11.406

9.49
9 .49  *
9 .49  *

Customer R e la t io n s

1 . D evelop/im plem ent custom er feedback sy s tem s.
2 . A nalyze custom er feedback .
3 . T race v a r i a t i o n  through  m anufacturing  system .

1.674
16.608

8.316

9 .49
9 .49  *
9 .49

A p p lic a tio n

1 . Communication
a . W rite  u n d e rs tan d ab le  r e p o r ts /p ro p o s a ls .
b . S p e a k /d isc u ss  c l e a r ly .

3.727
3.056

7.82
7.82

2 . L eadersh ip
a .  M otivate  su b o rd in a te s  and p e e rs .
b .  D e leg a te  r e s p o n s ib i l i t i e s .
c .  Perform  t r a in in g  s e s s io n s .

8.822
6.808
5.892

7 .82  *
9 .49
9 .49

3 . Management
a .  P lan  a c t i v i t i e s .
b . O rganize re s o u rc e s .

.826
1.998

7 .82
7 .82

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s .
b .  Apply i n f e r e n t i a l  s t a t i s t i c s .
c .  Design exp e rim en ts .

1.902
8.140
1.646

9 .49
9.49
7.82

5. Computer
a. D e s ig n /s e le c t  computer program s.
b . U t i l i z e  a v a i l a b le  so f tw a re .

.367
1.643

7.82
7.82

6 . T e c h n ic a l /S c ie n t i f ic
a. D esign /im prove p ro c e s se s .
b. E v a lu a te  p ro d u c t m a te r ia ls .
c .  Apply d es ig n  p ro ced u re s .

1.387
2.206

.639

7 .82  
9.49
7 .82

Note: Confidence interval is 95% (alpha-.05).
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2 .  A s s i s t  Vendors w ith  Q uality  System  

D evelopm ent/R evision

3. M otivate  Subordinates and Peers

Group I I  i d e n t i f i e d  two ta sk s  as being more important in  

the fu tu r e :  Develop Vendor Q uality  Systems and Analyze  

Customer Feedback.

Table 50 p r e sen ts  a c h i-sq u a re  a n a ly s is  o f  the  

frequency  o f  performance o f  each task  comparing Group I 

(Table 32) to  Group I I  (Table 41) in  the  fu tu r e .  This 

comparison in d ic a t e s  th a t  s i x  (18%) o f  the ta sk s are  

p e r c e iv e d  to  be d i f f e r e n t  between the  two groups. This 

a n a ly s i s  i d e n t i f i e d  f i v e  ta sk s  th a t  w i l l  be more fre q u en t ly  

performed by Group I (en g ineers  in  le a d in g  companies) in  

the  f u t u r e .  They are:

1 . I d e n t i f y  P o t e n t i a l ly  S ig n i f i c a n t  V ar iab les

2 .  E s ta b l is h  Control L im its

3 . Develop/Implement Acceptance Sampling Procedures

4 . M otivate  Subordinates and Peers

5 . Organize Resources

Only one ta s k ,  A s s i s t  Vendors w ith  Q u a lity  System 

D evelop m en t/R ev is ion , was i d e n t i f i e d  as being more 

f r e q u e n t ly  performed by Group I I  (en g in eers  from nonleading  

companies) in  the fu tu r e .

Table 51 p r e se n ts  a c h i-sq u a re  a n a ly s is  o f  the sum o f  

the  importance and the frequency o f  performance o f  each 

task  comparing Group I to  Group I I  in  the  fu tu r e .  In

r ' '
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T ab le  50

C h i-S q u a re  A n a ly s is  f o r  F req u en cy  o f  Task Comparing
Group I  to  Group I I  in  th e  F u tu r e

Chi
Square

t r i t i c a l  
Value (K) x >K

D esign Review

1. Review q u a l i ty  s p e c i f i c a t io n s .
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s .
3 . I d e n t i f y  p o t e n t i a l l y  s ig n i f i c a n t  v a r i a b le s .
4 . D evelop p i l o t - r u n  q u a l i ty  p ro c e d u re s .

4 .871
5.845

15.711
8.793

9.49
9.49
9 .49 *
9.49

P ro cess  C a p a b il i ty

1. I d e n t i f y  p o t e n t i a l  c o n tr o l l in g  v a r ia b le s .
2 . D e v e lo p /s e le c t  s t a t i s t i c a l  t e s t s .
3 . A nalyze s t a t i s t i c a l  d a ta .
4. D e v e lo p /u t i l iz e  com puter d a ta  b ases /p ro g ram s.

2 .905
1.162
7.058
6.521

9.49
9.49
9.49
9.49

P ro cess  C o n tro l

1. D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s .
2 . D evelop/im plem ent c o n tro l  c h a r t  p ro c e d u re s .
3. E s ta b l is h  c o n tro l  l i m i t s .
4 . R e v ie w /re v ise  c o n tr o l  p ro ced u re s .
5 . D e v e lo p /re v is e  c o n tro l  re p o r tin g  p ro ced u re s .

4 .010
8.489

14.472
8.801
3.379

9.49
9.49
9.49 *
9.49
9.49

Vendor R e la t io n s

1. D evelop/im plem ent accep tan ce  sam pling p ro ced u re s .
2 . Develop vendor q u a l i ty  sy s tem s.
3. A s s i s t  vendors w ith  q u a l i ty  system  d e v e lo p m e n t/re v is io n .

12.937
7.287

10.144

9 .49 *
9.49
9 .49 *

Customer R e la t io n s

1. D evelop/im plem ent custom er feedback sy s tem s.
2 . A nalyze custom er feedback .
3 . T race v a r i a t i o n  th rough  m anufactu ring  system .

5 .463
1.866
2.859

9.49
9.49
9.49

A p p lic a tio n

1. Communication
a .  W rite  u n d e rs ta n d a b le  r e p o r ts /p ro p o s a ls .
b .  S p e a k /d isc u ss  c l e a r ly .

2 .017
5 .860

7.82
7.82

2 . L ead e rsh ip
a .  M o tiva te  su b o rd in a te s  and p e e r s .
b .  D e le g a te  r e s p o n s i b i l i t i e s .
c .  P erform  t r a in in g  s e s s io n s .

16.713
1.121
2 .640

7 .82 * 
9.49
7.82

3 . Management
a .  P lan  a c t i v i t i e s .
b .  O rgan ize  r e s o u rc e s .

6 .993
8.648

7.82
7.82 *

4 . S t a t i s t i c a l
a .  A pply d e s c r ip t i v e  s t a t i s t i c s .
b .  A pply i n f e r e n t i a l  s t a t i s t i c s .
c .  D esign ex p erim en ts .

8 .387
8.199
2.054

9.49
9.49
9.49

5 . Computer
a .  D e s ig n /s e le c t  com puter program s.
b .  U t i l i z e  a v a i l a b le  so f tw a re .

2.679
6.415

9.49
7.82

6. T e c h n ic a l /S c ie n t i f ic
a .  D esign /im prove p ro c e s s e s .
b . E v a lu a te  p ro d u c t m a te r ia ls .
c .  A pply d e s ig n  p ro c e d u re s .

4 .060
1.253
6 .830

7.82
9.49
9.49

Note; C onfidence in t e r v a l  i s  95% (a lp h a * .05).

r
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T a b le  51

C h i-S q u a re  A n a ly s i s  f o r  th e  Sum o f  Im p ortan ce  and F req u en cy
Of Task Comparing Group I  to  Group I I  in  th e  F u tu r e

Ehf
Square x >K (5 .99)

Design Review

1. Review q u a l i ty  s p e c i f ic a t io n s .
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s .
3 . I d e n t i f y  p o te n t i a l ly  s ig n i f i c a n t  v a r i a b le s .
4 . Develop p i l o t - r u n  q u a l i ty  p ro ced u re s .

1.184
.448

2.827
2.411

P ro cess  C a p a b il ity

1 . I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s .
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s .
3 . A nalyze s t a t i s t i c a l  d a ta .
4 . D e v e lo p /u t i l iz e  computer d a ta  b ases /p ro g ram s.

.059
3.526
3.773
1.721

P rocess  C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s .
2 . D evelop/im plem ent c o n tro l c h a r t  p ro ced u re s .
3 . E s ta b l is h  c o n tr o l  l i m i t s .
4 . R ev iew /re v ise  c o n tro l  p ro ced u res .
5 . D e v e lo p /re v is e  c o n tro l  re p o r tin g  p ro ced u re s .

1.341
4.052
5.508
1.460
3.226

Vendor R e la tio n s

1 . D evelop/im plem ent accep tance  sam pling p ro ced u re s .
2 . Develop vendor q u a l i ty  system s.
3 . A s s i s t  vendors w ith  q u a l i ty  system  d e v e lo p m e n t/re v is io n .

10.549
4.167
3.704

*

Customer R e la tio n s

1 . D evelop/im plem ent custom er feedback system s.
2 . A nalyze custom er feedback .
3 . T race v a r i a t i o n  th rough  m anufacturing  system .

.659
6.784

.640
•

A p p lic a tio n

1. Communication
a .  W rite  u n d e rs tan d ab le  r e p o r ts /p ro p o s a ls .
b .  S p eak /d iscu ss  c le a r ly .

2 .695
5.946

2 . L eadersh ip
a .  M otivate  su b o rd in a te s  and p e e rs .
b . D e leg a te  r e s p o n s ib i l i t i e s .
c .  Perform  t r a in in g  s e s s io n s .

5.619
.109

3.265

3 . Management
a .  P lan  a c t i v i t i e s .
b .  O rganize re s o u rc e s .

2 .604
.448

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s .
b .  Apply i n f e r e n t i a l  s t a t i s t i c s .
c .  D esign ex p erim en ts .

9.199
8.347

.269

*
*

5 . Computer
a .  D e s ig n /s e le c t  computer program s.
b . U t i l i z e  a v a i l a b le  so f tw a re .

3.028
3.152

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign /im prove p ro c e s se s .
b .  E v a lu a te  p ro d u c t m a te r ia ls .
c .  Apply d e s ig n  p ro ced u re s .

6.626
1.509
1.590

*

Note: Confidence interval is 95% (alpha*.05).
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combining the importance and frequency elem ents i t  was 

found th a t  f i v e  (15%) task s  were p erce iv ed  to  be d i f f e r e n t  

between Group I (en g ineers  from lea d in g  companies) and 

Group I I .  This a n a ly s is  id e n t i f i e d  two ta sk s  rated  higher  

by Group I (en g ineers  in  lead in g  companies) in the fu tu re ;  

Develop/Implement Acceptance Sampling Procedures and Apply 

I n f e r e n t ia l  S t a t i s t i c s .  Three ta sk s  were rated higher by 

Group I I  in  the fu tu r e .  They are:

1. Analyze Customer Feedback

2 . Apply D e sc r ip t iv e  S t a t i s t i c s

3. Design/Improve P rocesses

Groups Combined

These data are presented  because o f  the  f a c t  th a t  

th ere  appeared to be l i t t l e  d i f f e r e n c e  (15%) between Group 

I and Group I I , e s p e c i a l ly  when the  two s c a le s  o f  

importance and frequency were combined by summing th e ir  

v a lu e s .  The combined samples provide  a sample o f  182 

p a r t ic ip a n t s  which w i l l  g r e a t ly  in c r e a se  the co n fid en ce  in  

the va lu e  o f  the resp on ses .

Raw Data fo r  In d iv id u a l  Tasks

Table 52 p r e sen ts  the raw data fo r  the  importance o f  

each task  as p red ic ted  by both groups combined fo r  the  

fu tu r e .  Table 53 p r e sen ts  the raw data fo r  the frequency  

o f  performance o f  each task as p r e d ic te d  by both groups 

combined fo r  the fu tu r e .  Table 54 p r e se n ts  the raw data

l  ~  '
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T a b le  52

Raw D ata  f o r  Im p o rta n ce  o f  T asks a s  P r e d ic te d  by
B oth  G roups Combined f o r  th e  F u tu r e

1 2 " ‘3 4 5 T o ta l

D esign Review

1 . Review q u a l i ty  s p e c i f ic a t io n s . 3 9 20 71 79 182
2 . R e la te  s p e c i f i c a t io n s  to  p ro c e s s . 3 6 19 63 91 182
3 . I d e n t i f y  p o t e n t i a l l y  s i g n i f i c a n t  v a r ia b le s . 2 5 40 86 49 182
4 . Develop p i l o t - r u n  q u a l i ty  p ro c e d u re s . 2 27 67 56 30 182

P ro cess  C a p a b il i ty

1 . I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r i a b le s . 2 6 30 69 75 182
2 . D e v e lo p /s e le c t  s t a t i s t i c a l  t e s t s . 2 12 48 75 44 181
3 . A nalyze s t a t i s t i c a l  d a ta . 3 7 32 71 69 182
4 . D e v e lo p /u t i l iz e  com puter d a ta  b a se s /p ro g ram s. 2 14 47 70 49 182

P ro cess  C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro c e d u re s . 2 19 64 59 38 182
2 .  D evelop/im plem ent c o n tro l  c h a r t  p ro c e d u re s . 2 10 52 84 34 182
3 . E s ta b l is h  c o n tro l  l i m i t s . 4 10 47 82 39 182
4 . R ev iew /re v ise  c o n tr o l  p ro c e d u re s . 2 9 46 92 33 182
5 . D e v e lo p /re v is e  c o n tr o l  r e p o r tin g  p ro c e d u re s . 2 14 75 68 19 178

Vendor R e la t io n s

1 . D evelop/im plem ent accep tan ce  sam pling p ro c e d u re s . e 29 70 49 25 181
2 . D evelop vendor q u a l i ty  sys tem s. 8 14 34 66 59 181
3 . A s s i s t  vendors w ith  q u a l i ty  system  

developmen t / r e v  i s  io n .
5 9 33 83 51 181

Customer R e la t io n s

1 . D evelop/im plem ent custom er feedback sy s tem s . 3 10 30 66 73 182
2 . A nalyze custom er feed b ack . 2 11 28 64 77 182
3 . T race v a r i a t i o n  th rough  m anufac tu ring  sy s tem . 

A p p lic a tio n

2 8 28 105 39 182

1 . Communication
a .  W rite  u n d e rs ta n d a b le  r e p o r ts /p ro p o s a ls . 0 3 11 46 122 182
b . S p e a k /d isc u ss  c l e a r ly . 0 4 7 51 120 18 2

2 . L ead e rsh ip
a .  M o tiv a te  su b o rd in a te s  and p e e r s . 1 € 28 85 61 181
b . D e le g a te  r e s p o n s i b i l i t i e s . 2 5 33 97 45 182
c .  Perfo rm  t r a in in g  s e s s io n s . 2 4 35 76 65 182

3 . Management
a .  P lan  a c t i v i t i e s . 0 4 23 92 63 182
b . O rgan ize  r e s o u rc e s . 0 4 22 90 66 182

4 . S t a t i s t i c a l
a .  A pply d e s c r ip t i v e  s t a t i s t i c s . 3 4 32 99 41 179
b .  Apply i n f e r e n t i a l  s t a t i s t i c s . 3 8 56 86 26 179
c .  D esign ex p e rim en ts . 2 8 44 76 49 179

5 . Computer
a .  D e s ig n /s e le c t  com puter program s. 3 22 67 73 17 182
b . U t i l i z e  a v a i l a b le  so f tw a re . 0 10 38 83 50 181

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign /im prove p ro c e s s e s . 0 8 22 72 80 182
b . E v a lu a te  p ro d u c t m a te r ia ls . 2 10 38 92 40 182
c .  A pply d e s ig n  p ro c e d u re s . 5 9 62 80 26 182

N ote: l^ n o t im p o rta n t; 2»somewhat im p o rta n t; 3> im portan t; 4 -v e ry  im p o rta n t; 5*=imperative.

F ~  ...................
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T a b le  53

Raw D ata f o r  F req u en cy  o f  P erform an ce  o f  T asks a s  P r e d ic te d
By B oth  G roups Combined f o r  th e  F u tu r e

----- 1 2 3 4 5 T o ta l

D esign Review

1. Review q u a l i ty  s p e c i f ic a t io n s . 5 16 76 57 28 182
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 4 14 66 65 33 182
3 . I d e n t i f y  p o t e n t i a l l y  s i g n i f i c a n t  v a r i a b le s . 5 18 64 70 25 182
4 . Develop p i l o t - r u n  q u a l i ty  p ro c e d u re s . 10 60 63 33 16 182

P ro cess  C a p a b il i ty

1 . I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s . 3 25 52 72 30 182
2 . D e v e lo p /s e le c t  s t a t i s t i c a l  t e s t s . 3 23 77 61 17 181
3 . A nalyze s t a t i s t i c a l  d a ta . 2 11 45 68 56 182
4 . D e v e lo p /u t i l iz e  computer d a ta  b ases /p ro g ram s. 5 20 40 71 46 132

P ro cess  C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s . 4 33 67 59 19 182
2 . D evelop/im plem ent c o n tro l  c h a r t  p ro ced u re s . 6 27 66 63 20 182
3 . E s ta b l is h  c o n tr o l  l i m i t s . • € 24 72 57 23 182
4 . R e v iew /re v ise  c o n tro l  p ro ced u re s . 2 30 60 69 21 182
5 . D e v e lo p /re v is e  c o n tro l  re p o r tin g  p ro ced u re s . 3 43 88 34 10 178

Vendor R e la t io n s

1 . D evelop/im plem ent accep tan ce  sam pling p ro ced u re s . 13 44 72 36 16 181
2 . D evelop vendor q u a l i ty  sy stem s. 16 33 57 43 32 181
3 . A s s is t  vendo rs  w ith  q u a l i ty  system  

d e v e lo p m e n t/re v is io n .
10 42 44 55 30 181

Customer R e la t io n s

1 . D evelop/im plem ent custom er feedback system s. 10 33 50 62 27 182
2 . A nalyze custom er feedback . 7 23 43 73 36 182
3 . T race v a r i a t i o n  th rough  m anufactu ring  system . 

A p p lic a tio n

5 23 60 82 12 182

1 . Communication
a .  W rite  u n d e rs tan d ab le  r e p o r ts /p ro p o s a ls . 0 7 26 72 77 182
b . S p e a k /d isc u ss  c le a r ly . 0 8 17 65 92 182

2 . L ead e rsh ip
a .  M o tiva te  su b o rd in a te s  and p e e r s . 2 14 40 87 38 181
b . D e leg a te  r e s p o n s ib i l i t i e s . 5 12 63 81 21 182
c .  Perform  t r a in in g  s e s s io n s . 1 19 53 71 38 182

3 . Management
a .  P lan  a c t i v i t i e s . 1 12 47 84 38 182
b . O rgan ize  re s o u rc e s . 1 13 49 82 37 182

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t i v e  s t a t i s t i c s . 3 17 55 71 33 179
b . Apply i n f e r e n t i a l  s t a t i s t i c s . 2 32 69 58 18 179
c .  D esign ex p e rim en ts . 6 39 51 59 24 179

5 . Computer
a .  D e s ig n /s e le c t  computer p rogram s. 8 60 50 50 14 182
b . U t i l i z e  a v a i l a b le  so f tw a re . 1 20 56 67 37 181

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign /im prove p ro c e s se s . 5 21 52 80 24 182
b . E v a lu a te  p ro d u c t m a te r ia ls . 5 31 49 77 20 182
c .  A pply d e s ig n  p ro ced u re s . 12 36 73 46 15 182

Mote: l= n ev e r; 2 -seldom ; 3«somewhat f r e q u e n tly ;  { ^ fre q u e n tly ; 5«very f r e q u e n tly .
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T a b le  54

Raw D ata fo r  Grouped S c a le s  f o r  th e  Sum o f  Im p ortan ce and
F req u en cy  o f  T asks a s  P r e d ic te d  by B oth  Groups Combined
For th e  F u tu re

2-4 S = 7 ~ 6-16 ' T o ta l

D esign Review

1. Review q u a l i ty  s p e c i f ic a t io n s . 10 65 107 182
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 7 56 119 182
3 . Id e n t i f y  p o te n t i a l ly  s i g n i f i c a n t  v a r ia b le s . 4 86 92 182
4 . Develop p i lo t - r u n  q u a l i ty  p ro ced u res . 27 106 49 182

P ro cess  C a p a b il ity

1 . I d e n t i f y  p o te n t ia l  c o n tr o l l in g  v a r ia b le s . 7 65 130 182
2 . D e v e lo p /se le c t s t a t i s t i c a l  t e s t s . 8 94 79 181
3 . A nalyze s t a t i s t i c a l  d a ta . 7 54 121 182
4 . D e v e lo p /u t i l iz e  computer d a ta  bases /p rog ram s. 12 69 101 182

P ro cess  C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s . 17 93 72 182
2 . D evelop/im plem ent c o n tro l  c h a r t  p ro ced u res . 11 94 77 182
3 . E s ta b l is h  c o n tro l  l i m i t s . 12 91 79 182
4 . R ev iew /rev ise  c o n tro l  p ro ced u res . 8 89 85 182
5 . D ev e lo p /rev ise  c o n tro l  re p o r tin g  p ro ced u res . 14 118 46 178

Vendor R e la tio n s

1 . D evelop/im plem ent accep tance  sam pling p ro ced u re s . 30 106 45 181
2 . Develop vendor q u a l i ty  system s. 18 84 79 181
3 . A s s is t  vendors w ith  q u a l i ty  system  d e v e lo p m e n t/re v is io n . 16 78 87 181

Customer R e la tio n s

1 . D evelop/im plem ent custom er feedback system s. 11 75 96 182
2 . A nalyze custom er feedback . 11 58 113 182
3 . T race v a r ia t io n  th rough  m anufacturing  system . 9 79 94 182

A p p lic a tio n

1 . Communication
a .  W rite  u n d ers tan d ab le  re p o r ts /p ro p o s a ls . 1 21 160 182
b . S p eak /d iscu ss  c le a r ly . 3 16 163 182

2 . L eadersh ip
a .  M otivate  su b o rd in a te s  and p e e rs . 6 48 127 181
b . D eleg a te  r e s p o n s ib i l i t i e s . 5 76 101 182
c .  Perform  t r a in in g  s e s s io n s . 5 65 112 182

3 . Management
a .  P lan  a c t i v i t i e s . 4 55 123 182
b . O rganize re s o u rc e s . 4 53 125 182

4 . S t a t i s t i c a l
a .  A pply d e s c r ip t iv e  s t a t i s t i c s . 7 72 100 179
b . Apply i n f e r e n t i a l  s t a t i s t i c s . 9 100 70 179
c .  D esign ex perim en ts . 11 90 78 179

5 . Computer
a . D e s ig n /s e le c t  computer program s. 20 114 48 182
b . u t i l i z e  a v a i la b le  so f tw a re . 7 74 100 181

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign/im prove p ro c e s se s . 8 63 111 182
b . E v a lu a te  p ro d u c t m a te r ia ls . 12 74 96 182
c .  Apply d esig n  p rocedu res 14 104 64 182

Mote: Sun o f th e  im portance and frequency s c a le s  grouped v h e re  2 i s  n o t im portan t and 
never perform ed and 10 i s  im p e ra tiv e  and v ery  f r e q u e n tly  perform ed.
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f o r  th e  grou p ed  s c a l e s  o f  th e  sum o f  th e  im p o rta n ce  and th e

fr e q u e n c y  o f  ea ch  ta s k  a s  p r e d ic t e d  by b o th  g ro u p s com bined

f o r  th e  f u t u r e .

Mean and Rank Order o f  In d iv id u a l  Tasks

Table 55 i d e n t i f i e s  the mean and rank order o f  the  

importance o f  each task as p red ic ted  by both groups 

combined fo r  the  fu tu r e .  Write Understandable  

R ep o rts /P rop osa ls  and Speak/D iscuss C le a r ly  were ranked 

f i r s t .  Develop/Implement Acceptance Sampling Procedures  

was ranked l a s t  among the 34 ta sk s .  Table 56 i d e n t i f i e s  

the mean and rank order o f  the frequency o f  performance o f  

each task  as p red ic ted  by both groups combined fo r  the  

fu tu r e .  Speak/D iscuss C lea r ly  was ranked f i r s t ,  w h ile  

Develop P ilo t-R u n  Q uality  Procedures was ranked l a s t .  A 

comparison o f  importance (Table 55) to  frequency o f  

performance (Table 56) in d ic a te s  th a t  the  important ta sk s  

are performed most f r e q u e n t ly .  Four ta sk s  do n ot appear to  

fo l lo w  th a t  r u le .  Three task s  are ranked co n sid era b ly  

higher fo r  importance than they are fo r  frequency. They 

are:

1. Review Q uality  S p e c i f ic a t io n s

2 . Develop Customer Feedback Systems

3. Design/Im prove P rocesses

On the  o th er  hand, D e v e lo p /U t i l iz e  Computer Data Bases i s  

ranked c o n s id e r a b ly  higher for  frequency than i t  i s  for  

im portance.

r
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T ab le  55

Mean and Rank Order o f  Im p o rta n ce  o f  T ask s a s  P r e d ic te d  by
B oth G roups Combined f o r  th e  F u tu re

Sample Mean Rank

D esign Review

1 . Review q u a l i ty  s p e c i f ic a t io n s . 182 4.176 6 .5
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 182 4.291 3
3 . I d e n t i f y  p o te n t i a l l y  s i g n i f i c a n t  v a r ia b le s . 182 3.956 15.5
4 . D evelop p i l o t - r u n  q u a l i ty  p ro c e d u re s . 182 3.467 32

P rocess C a p a b il i ty

1 . I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s . 182 4.148 8
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 181 3.812 24
3 . A nalyze s t a t i s t i c a l  d a ta . 182 4.077 12.5
4 . D e v e lo p /u t i l iz e  com puter d a ta  b ases /p ro g ram s. 182 3.824 23

P ro cess  C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s . 182 3.615 30
2 . D evelop/im plem ent c o n tro l  c h a r t  p ro ced u re s . 182 3.758 27
3 . E s ta b l is h  c o n tro l  l i m i t s . 182 3.780 26
4 . R e v iew /re v ise  c o n tr o l  p ro c e d u re s . 182 3.797 25
5 . D e v e lo p /re v is e  c o n tro l  re p o r t in g  p ro c e d u re s . 178 3.494 31

Vendor R e la t io n s

1 . D evelop/im plem ent a ccep tan ce  sam pling p ro ced u re s . 181 3.298 34
2 . D evelop vendor q u a l i ty  sy s tem s . 181 3.851 22
3 . A s s i s t  vendors w ith  q u a l i ty  system  d e v e lo p m e n t/re v is io n . 181 3.917 19

Customer R e la t io n s

1 . D evelop/im plem ent custom er feedback sy s tem s. 182 4.077 12.5
2 . A nalyze custom er feedback . 182 4.115 9
3 . T race v a r ia t io n  th rough  m anufactu ring  system . 182 3.940 18

A p p lic a tio n

1 . Communication
a .  W rite  u n d e rs tan d ab le  r e p o r ts /p ro p o s a ls . 182 4.577 1.5
b . S p e a k /d isc u ss  c le a r ly . 182 4.577 1 .5

2 . L ead ersh ip
a .  M o tivate  su b o rd in a te s  and p e e rs . 181 4.099 10
b . D e leg a te  r e s p o n s i b i l i t i e s . 182 3.978 14
c .  P erform  t r a in in g  s e s s io n s . 182 4.088 11

3 . Management
a .  P lan  a c t i v i t i e s . 182 4.176 6 .5
b . O rgan ize  re s o u rc e s . 182 4.198 5

4 . S t a t i s t i c a l
a .  A pply d e s c r ip t iv e  s t a t i s t i c s . 179 3.955 17
b .  A pply i n f e r e n t i a l  s t a t i s t i c s . 179 3.693 28
c .  D esign ex p e rim en ts . 179 3.905 20

5 . Computer
a .  D e s ig n /s e le c t  computer program s. 182 3.434 33
b . U t i l i z e  a v a i l a b le  so f tw a re . 181 3.956 15.5

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign /im prove p ro c e s s e s . 182 4.231 4
b .  E v a lu a te  p ro d u c t m a te r i a ls . 182 3.868 21
c .  A pply d es ig n  p ro c e d u re s . 182 3.621 29

Hote; l= n o t im p o rta n t; 2*somevhat im p o rta n t; 3> im portan t; 4=very im p o rta n t; 5 « im p e ra tiv e .
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T a b le  56

Mean and Rank Order o f  F req u en cy  o f  T ask s a s  P r e d ic te d  by
B oth  Groups Combined f o r  th e  F u tu re

Sample Mean Rank

D esign Review

1. Review q u a l i ty  s p e c i f ic a t io n s . 182 3.478 17
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 182 3.599 11
3. I d e n t i f y  p o te n t i a l ly  s ig n i f i c a n t  v a r i a b le s . 182 3.505 16
4 . Develop p i l o t - r u n  q u a l i ty  p ro c e d u re s . 182 2.918 34

P ro cess  C a p a b il i ty

1. I d e n t i f y  p o te n t ia l  c o n tr o l l in g  v a r ia b le s . 182 3.555 13 .5
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 181 3.365 22
3. A nalyze s t a t i s t i c a l  d a ta . 182 3.907 3
4. D e v e lo p /u t i l iz e  com puter d a ta  b ases /p ro g ram s. 182 3.731 7

P ro cess  C o n tro l

1. D evelop/im plem ent in s p e c t io n /a u d i t  p ro c e d u re s . 182 3.308 27
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro c e d u re s . 182 3.352 23
3 . E s ta b l is h  c o n tro l  l i m i t s . 182 3.368 21
4 . R ev iew /rev ise  c o n tr o l  p ro c e d u re s . 182 3.423 18
5 . D e v e lo p /re v ise  c o n tr o l  re p o r tin g  p ro c e d u re s . 178 3.028 31

Vendor R e la t io n s

1. D evelop/im plem ent a ccep tan ce  sam pling p ro c e d u re s . 181 2.989 33
2 . Develop vendor q u a l i ty  sy s tem s. 181 3.232 29
3. A s s i s t  vendors w ith  q u a l i ty  system  d e v e lo p m e n t/re v is io n . 181 3.293 28

Customer R e la tio n s

1. D evelop/im plem ent custom er feedback sy s tem s. 182 3.346 24
2 . A nalyze custom er feedback . 182 3.593 12
3 . T race v a r ia t io n  th rough  m anufacturing  system . 182 3.401 20

A p p lic a tio n

1. Communication
a .  W rite  u n d e rs ta n d a b le  r e p o r ts /p ro p o s a ls . 182 4.203 2
b . S p eak /d iscu ss  c l e a r ly . 182 4.324 1

2 . L ead ersh ip
a .  M otivate  su b o rd in a te s  and p e e r s . 181 3.801 5
b . D e leg a te  r e s p o n s ib i l i t i e s . 182 3.555 13 .5
c .  Perform  t r a in in g  s e s s io n s . 182 3.692 8

3 . Management
a .  P lan  a c t i v i t i e s . 182 3.802 4
b .  O rganize re s o u rc e s . 182 3.775 6

4. S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . 179 3.637 10
b . Apply i n f e r e n t i a l  s t a t i s t i c s . 179 3.324 25
c .  D esign ex p erim en ts . 179 3.313 26

5 . Computer
a .  D e s ig n /s e le c t  computer program s. 182 3.011 32
b . U t i l i z e  a v a i la b le  so f tw a re . 181 3.657 9

6. T e c h n ic a l /S c ie n t i f ic
a .  D esign/im prove p ro c e s s e s . 182 3.533 15
b . E v a lu a te  p ro d u c t m a te r ia ls . 182 3.418 19
c .  Apply d es ig n  p ro c e d u re s . 182 3.088 30

Mote; l= n ev e r; 2“ seldom ; 3“somewhat f r e q u e n tly ;  4“f r e q u e n tly ;  5*=very f r e q u e n tly .

f
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Table 57 i d e n t i f i e s  the mean and rank order o f  the sum 

o f  the importance and frequency o f  ta sk s  as p red ic ted  by 

both groups combined fo r  the fu tu r e .  I t  r ea ff irm s  

Speak/D iscuss C lear ly  as number one. Develop/Implement 

Acceptance Sampling Procedures i s  ranked number 34. A 

three  way comparison o f  Tables 55, 56 , and 57 prov ides an 

in t e r e s t in g  p e r sp e c t iv e  on two ta sk s .  I d e n t i fy  P o t e n t ia l ly  

S ig n i f i c a n t  V ariab les  and D elegate  R e s p o n s ib i l i t i e s  are  

both ranked lower o v e r a l l  (Table 57) than they are on 

e i th e r  o f  the two in d iv id u a l  s c a le s  o f  importance and 

frequency o f  performance.

Mean and Rank Order o f  Task C ategories

Table 58 i d e n t i f i e s  the mean and rank order o f  each 

task ca tegory  as p red ic ted  by both groups combined for  the  

fu tu r e .  The category  Customer R e la t io n s  was ranked f i r s t .  

Two c a t e g o r ie s .  Process Control and Vendor R e la t io n s ,  were 

ranked l a s t .  Table 59 i d e n t i f i e s  the mean and rank order 

o f  the frequency o f  performance o f  each task  

category  as p red ic ted  by both groups combined for  the  

fu tu r e .  P rocess  C a p ab ility  was ranked f i r s t  w h ile  Vendor 

R e la t io n s  was ranked l a s t .  A comparison o f  importance 

(Table 58) to frequency o f  performance (Table 59) provides  

an in t e r e s t in g  p e r sp e c t iv e  o f  two task c a t e g o r ie s .  Process  

C a p a b il ity  i s  ranked four o f  s i x  on importance and one o f  

s i x  on frequency. I t  appears th a t  the most freq u en tly

sr-------t
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T ab le  57

Mean and Rank Order o f  th e  Sum o f  th e  Im p ortan ce  and
F req u en cy  o f  T asks a s  P r e d ic te d  by  B oth  Groups
Combined f o r  th e  F u tu re

Sample Mean Rank
D esign Review

1 . Review q u a l i ty  s p e c i f ic a t io n s .
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s .
3 . I d e n t i f y  p o te n t i a l ly  s ig n i f i c a n t  v a r ia b le s .
4 . Develop p i l o t - r u n  q u a l i ty  p ro c e d u re s .

P rocess  C a p a b il i ty

1 . I d e n t i f y  p o te n t ia l  c o n tr o l l in g  v a r ia b le s .
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s .
3 . A nalyze s t a t i s t i c a l  d a ta .
4 . D e v e lo p /u t i l iz e  computer d a ta  b ases /p ro g ram s.

P rocess  C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s .
2 . D evelop/im plem ent c o n tro l  c h a r t  p ro c e d u re s .
3 . E s ta b l is h  c o n tr o l  l i m i t s .
4 . R ev iew /re v ise  c o n tro l  p ro ced u re s .
5 . D e v e lo p /re v ise  c o n tr o l  re p o r tin g  p ro ced u re s .

Vendor R e la tio n s

1 . D evelop/im plem ent a ccep tan ce  sam pling p ro c e d u re s .
2 . Develop vendor q u a l i ty  sy s tem s.
3 . A s s i s t  vendors w ith  q u a l i ty  system  d e v e lo p m e n t/re v is io n . 

Customer R e la t io n s

1. D evelop/im plem ent custom er feedback sy s tem s.
2 . A nalyze custom er feedback .
3 . T race v a r ia t io n  through  m anufactu ring  system . 

A p p lic a tio n

1 . Communication
a .  W rite  u n d e rs tan d ab le  r e p o r ts /p ro p o s a ls .
b .  S p e a k /d isc u ss  c le a r ly .

2 . L eadersh ip
a .  M otivate  su b o rd in a te s  and p e e rs .
b . D e leg a te  r e s p o n s ib i l i t i e s .
c .  Perform  t r a in in g  s e s s io n s .

3 . Management
a .  P lan  a c t i v i t i e s .
b . O rganize re s o u rc e s .

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s .
b . Apply i n f e r e n t i a l  s t a t i s t i c s .
c .  Design ex p e rim en ts .

5 . Computer
a .  D e s ig n /s e le c t  computer program s.
b . u t i l i z e  a v a i la b le  so f tw a re .

6. T e c h n ic a l /S c ie n t i f ic
a .  D esign /im prove p ro c e s s e s .
b . E v a lu a te  p ro d u c t m a te r ia ls .
c .  Apply d es ig n  p ro c e d u re s .

182 7.654 12
182 7.890 7
182 7.462 17
182 6.385 33

182 7.703 11
181 7.177 24
182 7.984 3
182 7.555 15

182 6.923 29
182 7 .110 26
182 7.148 25
182 7.220 21
178 6.522 31

181 6.287 34
181 7.083 27
181 7.210 23

182 7.423 18
182 7.709 10
182 7.341 19

182 8.780 2
182 8.901 1

181 7.901 6
182 7.533 16
182 7.780 8

182 7.978 4
182 7.973 5

179 7.592 14
179 7.017 28
179 7.218 22

182 6.445 32
181 7.613 13

182 7.764 9
182 7.286 20
182 6.709 30

is n o t 
!.

im p o rtan t and
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T ab le  58

P red ic ted  by Both Groups Combined fo r  the Future

Mean Rank

D esign Review 3.973 3

1. Review q u a l i ty  s p e c i f i c a t io n s .
2 . R e la te  s p e c i f i c a t io n s  to  p ro c e s s .
3 . I d e n t i f y  p o t e n t i a l l y  s ig n i f i c a n t  v a r i a b le s .
4 . Develop p i l o t - r u n  q u a l i ty  p ro c e d u re s .

P ro cess  C a p a b il i ty 3 .965 4

1. I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s .
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s .
3. A nalyze s t a t i s t i c a l  d a ta .
4 . D e v e lo p /u t i l iz e  com puter d a ta  b ases /p ro g ram s.

P ro cess  C o n tro l 3.689 5 .5

1. D evelop/im plem ent in s p e c t io n /a u d i t  p ro c e d u re s .
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro c e d u re s .
3 . E s ta b l is h  c o n tr o l  l i m i t s .
4 . R e v iew /re v ise  c o n tr o l  p ro c e d u re s .
5 . D e v e lo p /re v ise  c o n tr o l  re p o r tin g  p ro c e d u re s .

Vendor R e la tio n s 3.689 5 .5

1. D evelop/im plem ent a ccep tan ce  sam pling p ro ced u re s .
2 . Develop vendor q u a l i ty  sy stem s.
3 . A s s i s t  vendors w ith  q u a l i ty  system  d e v e lo p m e n t/re v is io n .

Customer R e la tio n s 4.044 1

1. D evelop/im plem ent custom er feedback sys tem s.
2 . A nalyze custom er feedback .
3 . T race v a r i a t i o n  th rough  m anufactu ring  system .

A p p lic a tio n 4 .024 2

1. Communication
2 . L eadersh ip
3 . Management
4 . S t a t i s t i c a l
5 . Computer
6 . T e c h n ic a l /S c ie n t i f ic

Mote; 1 -n o t im p o rta n t; 2-somewhat im p o rta n t; 3 - im p o rta n t; 4 -v e ry  im p o rta n t; 5 - im p e ra tiv e .

performed c a te g o ry  i s  co n s id er a b ly  l e s s  than the  most 

im portant. Vendor R e la t io n s ,  the  most im portant c a te g o r y ,  

i s  performed co n s id er a b ly  l e s s  than the  most fre q u e n t .

Table 60 i d e n t i f i e s  th e  mean and rank order o f  th e  sum 

o f  the  importance and the  frequency o f  each task  ca teg o ry  

as p r e d ic te d  by both groups combined fo r  the  f u tu r e .  The

r ~
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T a b le  59

Mean and Rank Order o f  F req u en cy  o f  Task C a t e g o r ie s  a s
P r e d ic te d  by Both Groups Combined f o r  th e  F u tu re

Mean Rank

D esign Review 3.375 4

1. Review q u a l i ty  s p e c i f ic a t io n s .
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s .
3 . I d e n t i f y  p o te n t ia l ly  s ig n i f i c a n t  v a r i a b le s .
4 . Develop p i lo t - r u n  q u a l i ty  p ro c e d u re s .

P ro cess  C a p a b il ity 3 .640 1

1 . I d e n t i f y  p o te n t ia l  c o n tr o l l in g  v a r ia b le s .
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s .
3 . A nalyze s t a t i s t i c a l  d a ta .
4 . D e v e lo p /u t i l iz e  computer d a ta  b ases /p ro g ram s.

P ro cess  C o n tro l 3.296 5

1. D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s .
2 . D evelop/im plem ent c o n tro l  c h a r t  p ro c e d u re s .
3 . E s ta b l is h  c o n tr o l  l i m i t s .
4 . R ev iew /rev ise  c o n tro l  p ro c e d u re s .
5 . D e v e lo p /re v ise  c o n tro l  re p o r tin g  p ro ced u re s .

Vendor R e la tio n s 3.171 6

1. D evelop/im plem ent accep tan ce  sam pling p ro c e d u re s .
2 . Develop vendor q u a l i ty  sy s tem s .
3 . A s s i s t  vendors w ith  q u a l i ty  system  d ev e lo p m en t/rev is io n .

Customer R e la tio n s 3.447 3

1. D evelop/im plem ent custom er feedback system s.
2 . A nalyze custom er feedback .
3. T race v a r ia t io n  through  m anufactu ring  system .

A p p lic a tio n 3.609 2

1. Communication
2 . L eadersh ip
3. Management
4. S t a t i s t i c a l
5 . Computer
6. T e c h n ic a l /S c ie n t i f ic

Note: l^never; 2=seldom; 3=somewhat frequently; 4»frequently; 5«very frequently.

task ca teg o ry  A p p lica t io n  was again ranked f i r s t  and Vendor 

R e la tio n s  was again ranked l a s t .  A th ree  way comparison o f  

Tables 58 , 59 , and 60 p rov id es  no apparent d i f f e r e n c e s  

between im portance, frequ en cy , and o v e r a l l  rankin gs.

r
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T ab le  60

Of Task C a tegories  as P red icted  by Both Groups Combined
For the Future

Mean Rank

D esign Review 7.348 4

1. Review q u a l i ty  s p e c i f ic a t io n s .
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s .
3 . I d e n t i f y  p o te n t i a l ly  s i g n i f i c a n t  v a r ia b le s .
4 . Develop p i lo t - r u n  q u a l i ty  p ro ced u re s .

P ro cess  C a p a b il i ty 7.605 2
1 . I d e n t i f y  p o te n t ia l  c o n tr o l l in g  v a r ia b le s .
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s .
3 . A nalyze s t a t i s t i c a l  d a ta .
4 . D e v e lo p /u t i l iz e  computer d a ta  bases /p ro g ram s.

P ro cess  C o n tro l 6.985 5

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s .
2 . D evelop/im plem ent c o n tro l  c h a r t  p ro ced u res .
3 . E s ta b l is h  c o n tro l  l i m i t s .
4 . R ev iew /rev ise  c o n tro l  p ro ced u res .
5 . D ev e lo p /rev ise  c o n tro l  re p o r tin g  p ro ced u re s .

Vendor R e la tio n s 6.860 6

1. D evelop/im plem ent accep tan ce  sam pling p ro ced u re s .
2 . D evelop vendor q u a l i ty  sys tem s.
3 . A s s i s t  vendors w ith  q u a l i ty  system  d ev e lo p m en t/rev is io n .

Customer R e la tio n s 7 .491 3

1. D evelop/im plem ent custom er feedback system s.
2 . A nalyze custom er feedback .
3. T race v a r ia t io n  th rough  m anufacturing  system .

A p p lic a tio n 7.633 1

1 . Communication
2 . L eadersh ip
3 . Management
4 . S t a t i s t i c a l
5 . Computer
6 . T e c h n ic a l /S c ie n t i f ic

N ote: Sum o f  th e  im portance and freauencv  s c a le s  qrouped where 2 i s  
nev er perform ed and 10 i s  im p era tiv e  and very  f r e q u e n tly  perform ed.

n o t im p o rtan t and

Chi-square Comparison P resent to Future

This s e c t io n  o f  the f in d in g s  i s  d ir e c te d  to two 

research  q u es t io n s:

1. I s  there  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  d i f f e r e n c e  

between the  perception  o f  the ta sk s  performed w ith in  each 

group between the p resen t  and the future?

r
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2 . I s  th ere  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  d i f f e r e n c e  in  

the  p e r ce p t io n s  o f  the  ta sk s  performed by both groups 

combined, t r e a t in g  the two groups as i f  they  were one,  

between the  p r e se n t  and the fu tu re?

Table 61 p r e se n ts  a c h i-sq u a re  a n a ly s i s  o f  the  

importance o f  each task comparing Group I in  the p resen t  

(Table 1) to  Group I (Table 31) in  the  fu tu r e .  The 

comparison in d ic a t e s  th a t  11 (32%) o f  the  ta sk s  are  

p erce iv ed  to be d i f f e r e n t  between the  p r e se n t  and the  

fu tu r e .  Engineers o f  lead in g  companies con sid ered  a l l  11 

o f  th e se  ta sk s  to  be more important in  the  fu tu r e .  They 

are:

1. I d e n t i f y  P o te n t ia l  C o n tro ll in g  V ar ia b les

2. D e v e lo p /U t i l iz e  Computer Data Bases/Programs

3. D evelop /R ev ise  Control Procedures

4. Speak/D iscuss C lea r ly

5. D e leg a te  R e s p o n s ib i l i t i e s

6. Perform Training S e ss io n s

7. Organize Resources

8. Apply I n f e r e n t ia l  S t a t i s t i c s

9 . U t i l i z e  A v a i la b le  Software

10. Evaluate Product M ater ia ls

11. Apply Design Procedures

Table 62 p r e se n ts  a c h i-sq u a re  a n a ly s is  o f  the  

frequency o f  performance o f  each task  comparing Group I 

p r e se n t  (Table 2) to  Group I in  th e  fu tu re  (Table 32 ) .
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T ab le  61

C h i-S q u a re  A n a ly s i s  f o r  Im p o rta n ce  o f  Task Com paring
Group I  P r e s e n t  to  Group I  F u tu re

"  Chi 
Square

C r i t i c a l  
V alue (K) x >K

D esign Review

1. Review q u a l i ty  s p e c i f i c a t io n s .
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s .
3. I d e n t i f y  p o te n t i a l l y  s i g n i f i c a n t  v a r i a b le s .
4 . Develop p i l o t - r u n  q u a l i ty  p ro c e d u re s .

9 .235
1.754
6.362
9 .374

9 .49
9 .49
9 .49
9 .49

P ro cess  C a p a b il i ty

1. I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r i a b le s .
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s .
3 . A nalyze s t a t i s t i c a l  d a ta .
4 . D e v e lo p /u t i l iz e  com puter d a ta  b ases /p ro g ram s.

13.999
1 .351
2 .275
9 .756

9.49
9.49
9.49
9.49

*

*

P ro cess  C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s .
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro c e d u re s .
3. E s ta b l is h  c o n tr o l  l i m i t s .
4 . R ev iew /rev ise  c o n tr o l  p ro c e d u re s .
5 . D e v e lo p /re v is e  c o n tr o l  re p o r tin g  p ro c e d u re s .

7 .325
1 .825
6 .057

10 .098
4 .626

9.49
9 .49
9 .49
9 .49
9 .49

*

Vendor R e la tio n s

1. D evelop/im plem ent accep tan ce  sam pling p ro ced u re s .
2 . Develop vendor q u a l i ty  sy s tem s .
3 . A s s i s t  vendors w ith  q u a l i ty  system  d e v e lo p m e n t/re v is io n .

6.346
4.742
5 .778

9 .49
9 .49
9 .49

Customer R e la tio n s

1. D evelop/im plem ent custom er feedback sy s tem s.
2 . A nalyze custom er feedback .
3. T race v a r ia t io n  th rough  m anufactu ring  system .

6 .130
5 .186
7 .848

9 .49
9 .49
9 .49

A p p lic a tio n

1. Communication
a . W rite  u n d e rs ta n d a b le  r e p o r ts /p ro p o s a ls .
b . S p e a k /d isc u ss  c l e a r ly .

7 .657
9 .790

7 .82
7 .82 *

2 . L eadersh ip
a . M o tivate  s u b o rd in a te s  and p e e r s .
b . D eleg a te  r e s p o n s i b i l i t i e s .
c .  Perform  t r a in in g  s e s s io n s .

3 .249
15.564
13.396

7 .82
7 .82 
9 .49

*
*

3 . Management
a .  P lan  a c t i v i t i e s .
b . O rganize r e s o u rc e s .

4 .950
12.527

7.82
7.82 *

4. S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s .
b . Apply i n f e r e n t i a l  s t a t i s t i c s .
c .  D esign ex p e rim en ts .

6 .749
10.334

3 .141

9.49
9 .49 
7 .82

*

5 . Computer
a .  D e s ig n /s e le c t  com puter p rogram s.
b . U t i l i z e  a v a i l a b le  s o f tw a re .

7 .013
8.854

7.82
7 .82 •

6. T e c h n ic a l /S c ie n t i f ic
a.  D esign /im prove p ro c e s s e s .
b . E v a lu a te  p ro d u c t m a te r ia ls .
c .  Apply d e s ig n  p ro c e d u re s .

7 .546
10.479
11.002

7 .82  
9 .49
7 .82

*
•

Note; Confidence interval is 9 5 t (alpha-.0 5 ).

i  ............................... '   "
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T a b le  62

C h i-S q u a re  A n a ly s i s  f o r  F requ en cy  o f  Task Com paring
Group I  P r e s e n t  to  Group I  F u tu re

t b i
Square

C r i t i c a l  
V alue (K) KAX

D esign Review

1 . Review q u a l i ty  s p e c i f i c a t io n s . 4.478 9 .49
2 . R e la te  s p e c i f i c a t io n s  to  p ro c e s s . 10.293 9.49 *
3 . I d e n t i f y  p o t e n t i a l l y  s i g n i f i c a n t  v a r ia b le s . 16.144 9 .49 *
4 . D evelop p i l o t - r u n  q u a l i ty  p ro ced u re s . 20.853 9 .49 *

P ro c e ss  C a p a b ility

1 . I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s . 16.259 9 .49 •
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 3 .099 9 .49 *
3 . A nalyze s t a t i s t i c a l  d a ta . 2 .271 7 .82
4 . D e v e lo p /u t i l iz e  com puter d a ta  b ases /p ro g ram s. 10.876 9 .49 *

Process C on tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s . l ;8 8 0 9 .49
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro ced u re s . 9 .132 9 .49
3 . E s ta b l is h  c o n tr o l  l i m i t s . 15.804 9 .49 *
4 . R ev iew /rev ise  c o n tr o l  p ro ced u re s . 23 .988 9 .49 *
5 . D ev e lo p /rev ise  c o n tr o l  re p o r tin g  p ro ced u re s . 8.033 9 .49

Vendor R e la tio n s

1 . D evelop/im plem ent accep tan ce  sam pling p ro c e d u re s . 16.726 9 .49 *
2 . Develop vendor q u a l i ty  sy s tem s. 20.742 9 .49 «
3 . A s s i s t  vendors w ith  q u a l i ty  system  d ev e lo p m e n t/re v is io n . 18.222 9 .49 *

Custom er R e la tio n s

1 . D evelop/im plem ent custom er feedback sy s tem s. 20.296 9.49 *
2 . A nalyze custom er feedback . 16.593 9.49 *
3 . T race v a r ia t io n  th rough  m anufacturing  system . 22.479 9 .49 *

A p p lic a t io n

1 . Communication
a .  W rite  u n d e rs ta n d a b le  r e p o r ts /p ro p o s a ls . 3 .897 7 .82
b .  S p eak /d iscu ss  c l e a r ly . 2 .289 7.82

2 . L eadersh ip
a .  M otivate  s u b o rd in a te s  and p e e rs . 9 .777 7.82 *
b . D eleg a te  r e s p o n s i b i l i t i e s . 12.581 9 .49 •
c .  Perform  t r a in in g  s e s s io n s . 19.887 7.82 *

3 . Management
a .  P lan  a c t i v i t i e s . 7 .552 9 .49
b .  O rganize re s o u rc e s . 9.369 9.49

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . 3.499 9 .49
b . Apply i n f e r e n t i a l  s t a t i s t i c s . 17.149 9.49 *
c .  Design ex p erim en ts . 18.655 9.49 *

5 . Computer
a .  D e s ig n /s e le c t  com puter program s. 14.298 9 .49 *
b .  U t i l iz e  a v a i l a b le  so f tw a re . 4 .520 9.49

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign/im prove p ro c e s s e s . 15.367 9.49 *
b . E v a lu a te  p ro d u c t m a te r ia ls . 18.721 9.49 *
c .  Apply d es ig n  p ro c e d u re s . 19.398 9 .49 *

N ote; C onfidence in t e r v a l  i s  95% (a lp h a * .05 ).

r ' . . . . . . . . . . . . . . . "
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This comparison in d ic a te s  th a t  23 (68%) o f  the ta sk s  are  

p erce iv ed  to be d i f f e r e n t  between the p r e sen t  and the  

fu tu r e .  Engineers o f  lead in g  companies fo r e c a s te d  th a t  a l l  

23 o f  th e se  ta sk s  would be performed more fre q u en t ly  in  the  

fu tu r e .  They are:

1 . R e la te  S p e c i f ic a t io n s  to  Process

2 .  I d e n t i f y  P o te n t ia l  S ig n i f i c a n t  V ar iab les

3 . Develop P ilo t-R u n  Q uality  Procedures

4 . I d e n t i fy  P o t e n t ia l  C o n tro ll in g  V ar iab les

5 .  D e v e lo p /S e le c t  S t a t i s t i c a l  Tests

6 . D e v e lo p /U t i l iz e  Computer Data Bases/Programs

7. E s ta b l is h  Control L im its

8. R eview /R evise  Control Procedures

9 .  D e v e lo p /S e le c t  Acceptance Sampling Procedures

10. Develop Vendor Q uality  Systems

11. A s s i s t  Vendors w ith  Q uality  System 

Developm ent/Revision

12. Develop/Implement Customer Feedback Systems

13. Analyze Customer Feedback

14. Trace V ar ia tion  Through Manufacturing System

15. M otivate Subordinates and Peers

16. D e legate  R e s p o n s ib i l i t i e s

17. Perform Training S e ss io n s

18. Apply I n f e r e n t ia l  S t a t i s t i c s

19. Design Experiments

2 0. D e s ig n /S e le c t  Computer Programs
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21 . Design/Improve P ro cesses

22 . Evaluate Product M ater ia ls

23 . Apply Design Procedures

Table 63 p r e se n ts  a c h i-sq u a re  a n a ly s is  o f  the sum o f

the  importance and the  frequency o f  performance o f  each

task  comparing Group I in  the  p r e sen t  (Table 3) to  Group I

in  the  fu tu re  (Table 3 3 ) .  The r e s u l t s  o f  t h i s  comparison 

are  s im i la r  to  th o se  made fo r  importance (Table 61) and for  

frequency o f  performance (Table 6 2 ) ,  w ith  one in t e r e s t in g  

e x c e p t io n .  Plan A c t i v i t i e s  had n ot p r e v io u s ly  been 

f o r e c a s t  to  change, but i s  now expected to be more 

im portant and more fr e q u e n t ly  performed in  the  fu tu r e .

Table 64 p r e se n ts  a ch i-sq u a re  a n a ly s is  o f  the  

importance o f  each task comparing Group I I  in  the p resen t  

(Table 10) to  Group I I  in  th e  fu tu re  (Table 4 0 ) .  The 

comparison in d ic a te s  th a t  17 (50%) o f  the ta sk s  are  

perce'ived to be d i f f e r e n t  between the p r e se n t  and the  

f u tu r e .  Engineers o f  nonleading companies fo r e c a s te d  th a t  

a l l  17 o f  th e se  ta sk s  would be more important in  the  

f u tu r e .  They are:

1. Review Q uality  S p e c i f ic a t io n s

2 . I d e n t i f y  P o t e n t ia l  C o n tro ll in g  V ariab les

3 . Develop/Implement Control Chart Procedures

4 . E s ta b l is h  Control L im its

5 . Develop Vendor Q u ality  Systems

f.
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T ab le  63id u i e  o j

Chi-Square A n a ly s is  fo r  the Sum o f Importance and
Frequency o f  Task Comparing Group I P resent to
Group I Future

£ h i 
Square x >K (5 .99)

D esign Review

1 . Review q u a l i ty  s p e c i f ic a t io n s . 4 .306
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 12.424 •
3. I d e n t i f y  p o te n t i a l ly  s i g n i f i c a n t  v a r ia b le s . 8.602 *
4 . D evelop p i l o t - r u n  q u a l i ty  p ro ced u re s . 13.960 *

P rocess C a p a b il i ty

1 . I d e n t i f y  p o te n t ia l  c o n tr o l l in g  v a r ia b le s . 16.170 *
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 1 .263
3 . A nalyze s t a t i s t i c a l  d a ta . .265
4 . D e v e lo p /u t i l iz e  com puter d a ta  b ases /p ro g ram s. 5 .331

P ro cess C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s . 2 .107
2 . D evelop/im plem ent c o n tro l  c h a r t  p ro ced u re s . 2 .820
3 . E s ta b l is h  c o n tr o l  l i m i t s . 8.872 *
4 . R ev iew /rev ise  c o n tro l  p ro ced u re s . 20 .281 *
5 . D e v e lo p /re v is e  c o n tr o l  re p o r tin g  p ro ced u re s . 5 .376

Vendor R e la tio n s

1 . D evelop/im plem ent accep tance  sam pling p rocedu res 11.415 *
2 . D evelop vendor q u a l i ty  sy s tem s. 11.503 *
3 . A s s i s t  vendors w ith  q u a l i ty  system  d ev e lo p m en t/rev is io n . 10.061 *

Customer R e la t io n s

1 . D evelop/im plem ent custom er feedback system s. 9 .424 *
2 . A nalyze custom er feedback . 7 .450 •
3 . T race v a r ia t io n  through  m anufacturing  system . 15.578 *

A p p lic a tio n

1 . Communication
a .  W rite  u n d e rs tan d ab le  r e p o r ts /p ro p o s a ls . 4.695
b . S p eak /d iscu ss  c le a r ly . 3 .925

2 . L eadersh ip
a .  M o tiva te  su b o rd in a te s  and p e e r s . 9 .472 *
b . D e leg a te  r e s p o n s ib i l i t i e s . 10.245 *
c .  Perform  t r a in in g  s e s s io n s . 15.987 *

3 . Management
a .  P lan  a c t i v i t i e s . 7 .965 *
b . O rgan ize re s o u rc e s . 10.947 *

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . .538
b . Apply i n f e r e n t i a l  s t a t i s t i c s . 11.578 *
c .  D esign exp e rim en ts . 7 .844 »

5 . Computer
a .  D e s ig n /s e le c t  com puter program s. 6.229 *
b . U t i l i z e  a v a i la b le  so f tw a re . 3 .958

6 . T e c h n ic a l / s c ie n t i f i c
a .  D esign /im prove p ro c e s se s . 10.234 *
b .  E v a lu a te  p ro d u c t m a te r ia ls . 12.268 *
c .  Apply d e s ig n  p ro ced u re s . 17.162 *

Notes Confidence interval is 95% (alpha-.05).

I  .........
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T a b le  64

C h i-S q u a re  A n a ly s i s  f o r  Im p ortan ce  o f  Task Comparing
Group I I  P r e s e n t  to  Group I I  F u tu re

Chi C r i t i c a l
Square V alue (K) x >K

Design Review
1 . Review q u a l i ty  s p e c i f i c a t io n s .
2 . R e la te  s p e c i f i c a t io n s  to  p ro c e s s .
3 . I d e n t i f y  p o t e n t i a l l y  s i g n i f i c a n t  v a r ia b le s .
4 . Develop p i l o t - r u n  q u a l i ty  p ro c e d u re s .

13.379
9.472
6.919
7.944

9 .49
9.49
9 .49
9 .49

*

P ro cess C a p a b il i ty

1 . I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s .
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s .
3 . Analyze s t a t i s t i c a l  d a ta .
4 . D e v e lo p /u t i l iz e  com puter d a ta  b ases /p ro g ram s.

9.597
6.007
5.975

14.146

9.49
9.49
9 .49
9 .49

*

P ro cess  C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro c e d u re s .
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro ced u re s .
3 . E s ta b l is h  c o n tr o l  l i m i t s .
4 . R ev iew /rev ise  c o n tr o l  p ro c e d u re s .
5 .  D ev e lo p /re v ise  c o n tr o l  re p o r tin g  p ro ced u re s .

3.643
11.748
10.991

5.480
8.931

9 .49
9 .49
9 .49
9.49
9 .49

•
*

Vendor R e la tio n s

1 . D evelop/im plem ent accep tan ce  sam pling p ro c e d u re s .
2 . Develop vendor q u a l i ty  sy s tem s.
3 . A s s i s t  vendors w ith  q u a l i ty  system  d e v e lo p m e n t/re v is io n .

5.322
14.802
20.426

9 .49
9 .49
9 .49

*
«

Custom er R e la tio n s

1 . D evelop/im plem ent custom er feedback sy s tem s.
2 . A nalyze custom er feedback .
3 . T race v a r ia t io n  th rough  m anufacturing  system .

11.051
17.303
12.810

9 .49
9 .49
9 .49

*
*
*

A p p lic a tio n

1 . Communication
a .  W rite  u n d e rs ta n d a b le  r e p o r ts /p ro p o s a ls .
b .  S p eak /d iscu ss  c l e a r ly .

10.263
6.203

5 .99
5.99

*
*

2 . L eadersh ip
a .  M otivate  s u b o rd in a te s  and p e e rs .
b .  D eleg a te  r e s p o n s i b i l i t i e s .
c .  Perform  t r a in in g  s e s s io n s .

3.519
7.549
8.545

7 .82
9 .49
9 .49

3 . Management
a .  P lan  a c t i v i t i e s .
b .  O rganize r e s o u rc e s .

3.056
2.672

7 .82
7 .82

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s .
b .  Apply i n f e r e n t i a l  s t a t i s t i c s .
c .  Design ex p erim en ts .

13.068
16.163
11.708

9 .49
9 .49
9 .49

*
*
*

5 . Computer
a .  D e s ig n /s e le c t  com puter program s.
b .  D t i l i z e  a v a i l a b le  s o f tw a re .

8.196
9.592

9 .49
7 .82 *

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign/im prove p ro c e s s e s .
b .  E v a lua te  p ro d u c t m a te r i a l s .
c .  Apply d es ig n  p ro c e d u re s .

12.322
8.119

18.905

7 .82
9 .49
9 .49

*

*

Note; Confidence interval is 95% (alpha*.05).
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6 . A s s i s t  Vendors w ith  Q u ality  System 

Developmen t /R e v is  ion

7 . Develop/Implement Customer Feedback Systems

8. Analyze Customer Feedback

9 . Trace V ar ia tion  Through Manufacturing System

10. W rite Understandable R eports/Propoals

11. Speak/D iscuss C lear ly

12. Apply D e sc r ip t iv e  S t a t i s t i c s

13. Apply I n f e r e n t ia l  S t a t i s t i c s

14. Design Experiments

15. U t i l i z e  A v a i la b le  Software

16. Design/Im prove P rocesses

17. Apply Design Procedures

Table 65 p r e se n ts  a ch i-sq u a re  a n a ly s is  o f  the  

frequency o f  performance o f  each task  comparing Group I I  in  

the p r e se n t  (Table 11) to Group I I  in  the fu tu re  (Table 

4 1 ) .  This comparison in d ic a te s  th a t  20 (59%) o f  the  ta sk s  

are p erce iv ed  to be more fre q u en tly  performed in  the  

fu tu r e .  These 20 ta sk s  in c lu d e  e ig h t  which were not  

included on the  importance l i s t .  They are:

1. R e la te  S p e c i f ic a t io n s  to  P rocess

2 . Develop P ilot-R un Q uality  Procedures

3. D e v e lo p /S e le c t  S t a t i s t i c a l  Tests

4 . Analyze S t a t i s t i c a l  Data

5 . D e v e lo p /U t i l iz e  Computer Data Bases/Programs

6. M otivate  Subordinates and Peers

I ........................
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T ab le  65

C h i-S q u a re  A n a ly s is  f o r  F req u en cy  o f  Task Comparing
Group I I  P r e s e n t  to  Group I I  F u tu re

Cbi
Square

C r i t i c a l  
Value (K) x >K

D esign Review

1. Review q u a l i ty  s p e c i f ic a t io n s . 7.175 9.49
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 15.826 9.49 *
3. I d e n t i f y  p o te n t i a l ly  s i g n i f i c a n t  v a r ia b le s . 7 .462 9.49
4 . Develop p i lo t - r u n  q u a l i ty  p ro ced u re s . 12.883 9 .49 *

P rocess C a p a b il ity

1. I d e n t i f y  p o te n t ia l  c o n tr o l l in g  v a r ia b le s . 13.092 9 .49 •
2 . D e v e lo p /se le c t s t a t i s t i c a l  t e s t s . 11.024 9.49 *
3 . A nalyze s t a t i s t i c a l  d a ta . 13.374 9 .49 *
4 . D e v e lo p /u t i l iz e  computer d a ta  bases /p ro g ram s. 14.501 9 .49 *

P ro cess  C o n tro l

1. D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s . 9.135 9 .49
2 . D evelop/im plem ent c o n tro l  c h a r t  p ro ced u res . 13.681 9.49 *
3. E s ta b l is h  c o n tro l  l i m i t s . 9.512 9 .49
4 . R ev iew /rev ise  c o n tr o l  p ro ced u re s . 6.697 9.49
5 . D ev e lo p /rev ise  c o n tr o l  re p o r tin g  p ro ced u re s . 3.212 9.49

Vendor R e la t io n s

1. D evelop/im plem ent accep tan ce  sam pling p ro ced u re s . 6.856 9 .49
2 . Develop vendor q u a l i ty  sy s tem s. 12.284 9 .49 *
3 . A s s i s t  vendors w ith  q u a l i ty  system  d e v e lo p m e n t/re v is io n . 23.488 9 .49 *

Customer R e la tio n s

1. D evelop/im plem ent custom er feedback system s. 12.326 9.49 *
2 . A nalyze custom er feedback . 13.917 9.49 *
3 . T race v a r ia t io n  through  m anufacturing  system . 

A p p lic a tio n

22.842 9.49 •

1. Communication
a .  W rite  u n d ers tan d ab le  r e p o r ts /p ro p o s a ls . 1.572 7 .82
b . S p eak /d iscu ss  c le a r ly . 5 .898 7.82

2 . L eadersh ip
a .  M otivate  su b o rd in a te s  and p e e rs . 17.245 7.82 *
b . D elega te  r e s p o n s ib i l i t i e s . 15.882 9 .49 *
c .  Perform  tr a in in g  s e s s io n s . 10.869 9.49 *

3 . Management
a .  P lan  a c t i v i t i e s . .280 7.82
b . O rganize re s o u rc e s . 1.643 7.82

4. S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . 13.250 9.49 *
b . Apply i n f e r e n t i a l  s t a t i s t i c s . 18.502 9.49 *
c .  Design exp erim en ts . 27.916 9.49 * ■

5 . Computer
a .  D e s ig n /s e le c t  computer program s. 4.733 9.49
b . U t i l i z e  a v a i la b le  so f tw a re . 11.238 7 .82 *

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign/im prove p ro c e s se s . 9 .022 7.82 *
b . E v a lua te  p ro d u c t m a te r ia ls . 5.317 9.49
c .  Apply desig n  p ro ced u re s . 7.765 9 .49

N ote; C onfidence in t e r v a l  i s  95% ( a lp h a - .05 ).

r ~
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7 . D e leg a te  R e s p o n s ib i l i t i e s

8. Perform Training S e ss io n s

Table 66 p r e se n ts  a ch i-sq u a re  a n a ly s is  o f  the sum o f  

the  importance and the  frequency o f  performance o f  each  

task  comparing Group I I  in  the p resen t  (Table 12) to  Group 

I I  in  th e  fu tu re  (Table 4 2 ) .  The r e s u l t s  o f  t h i s  

comparison are very s im ila r  to those  made fo r  importance 

(Table 64) and fo r  frequency o f  performance (Table 6 5 ) ,  

w ith  one e x c e p t io n .  I d e n t i f y  P o t e n t i a l ly  S ig n i f i c a n t  

V a r ia b le s ,  which had n o t  been f o r e c a s t  to  in c r e a se  in  

importance or frequency , i s  now f o r e c a s t  to in c r e a se  in  the  

fu tu r e .

Table 67 p r e sen ts  a ch i-sq u a re  a n a ly s is  o f  the  

importance o f  each task  comparing both groups combined in  

the  p r e sen t  (Table 22) to  both groups combined in  the  

fu tu re  (Table 5 2 ) .  The comparison in d ic a t e s  th a t  27 (79%) 

o f  the ta sk s  were consid ered  to be more important in  the  

f u tu r e .  There were, th e r e fo r e ,  seven ta sk s  which were not  

f o r e c a s t  to  be more important in  the fu tu r e .  They are:

1. I d e n t i f y  P o t e n t ia l ly  S ig n i f i c a n t  V ar iab les

2 . D e v e lo p /S e le c t  S t a t i s t i c a l  T ests

3. Analyze S t a t i s t i c a l  Data

4. E s ta b l ish  Control L im its'

5 . M otivate Subordinates and Peers

6. Perform Training S e ss io n s

7 . Plan A c t i v i t i e s
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T ab le  66

C h i-S q u a re  A n a ly s i s  f o r  th e  Sum o f  Im p ortan ce and
F req u en cy  o f  Task Com paring Group I I  P r e s e n t  to
Group I I  F u tu r e

Chi
Square x >K (5 .99)

Design Review

1. Review q u a l i ty  s p e c i f i c a t io n s .
2 . R e la te  s p e c i f i c a t io n s  to  p ro c e s s .
3 . I d e n t i f y  p o t e n t i a l l y  s i g n i f i c a n t  v a r i a b le s .
4 . D evelop p i l o t - r u n  q u a l i ty  p ro c e d u re s .

7.802
11.896

7.767
6.440

*
*
*
*

P ro cess  C a p a b il i ty

1. I d e n t i f y  p o t e n t i a l  c o n t r o l l in g  v a r ia b le s .
2 . D e v e lo p /s e le c t  s t a t i s t i c a l  t e s t s .
3 . A nalyze s t a t i s t i c a l  d a ta .
4 . D e v e lo p /u t i l iz e  com puter d a ta  b ases /p ro g ram s.

5 .433
8.122

12.420
9.781

*
*
*

P ro cess  C o n tro l

1. D evelop /im plem ent in s p e c t io n /a u d i t  p ro ced u re s .
2 . D evelop /im plem ent c o n tr o l  c h a r t  p ro c e d u re s .
3 . E s ta b l is h  c o n tr o l  l i m i t s .
4 . R e v ie w /re v ise  c o n tr o l  p ro c e d u re s .
5 . D e v e lo p /re v is e  c o n tr o l  r e p o r tin g  p ro c e d u re s .

2 .558
11.108

5.403
3.750
5.353

*

Vendor R e la t io n s

1. D evelop /im plem ent accep tan ce  sam pling p ro ced u re s .
2 . D evelop vendor q u a l i ty  sy s tem s .
3 . A s s i s t  vendo rs  w ith  q u a l i ty  system  d e v e lo p m e n t/re v is io n .

4.544
12.452
20.802

*
*

Customer R e la t io n s

1. D evelop /im plem ent custom er feedback sy stem s.
2 . A nalyze custom er feed b ack .
3 . T race v a r i a t i o n  th rough  m anufactu ring  system .

10.769
17.727
12.482

*
*
*

A p p lic a tio n

1. Communication
a .  W rite  u n d e rs ta n d a b le  r e p o r ts /p ro p o s a ls .
b .  S p e a k /d isc u ss  c l e a r ly .

7 .743
10.347

*
*

2 . L ead ersh ip
a .  M o tiv a te  su b o rd in a te s  and p e e r s .
b . D e leg a te  r e s p o n s i b i l i t i e s .
c .  Perform  t r a in in g  s e s s io n s .

1.410
3.249
6.164 *

3 . Management
a .  P lan  a c t i v i t i e s .
b . O rgan ize  re s o u rc e s .

.334
2.240

4 . S t a t i s t i c a l
a .  A pply d e s c r ip t i v e  s t a t i s t i c s .
b .  A pply i n f e r e n t i a l  s t a t i s t i c s .
c .  D esign e x p e rim e n ts .

13.740
10.500
14.535

*
*
*

5 . Computer
a .  D e s ig n /s e le c t  com puter p rogram s.
b . U t i l i z e  a v a i l a b le  so f tw a re .

2.824
6.190 *

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign /im prove p ro c e s s e s .
b .  E v a lu a te  p ro d u c t m a te r i a l s .
c .  A pply d e s ig n  p ro c e d u re s .

11.018
5.465

10.984

*

•

N ote: C onfidence  i n t e r v a l  i s  95% ( a lp h a - .0 5 ).
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T ab le  67

C h i-S q u a re  A n a ly s i s  f o r  Im p ortan ce o f  Task Com paring B oth
G roups Combined P r e s e n t  to  Both G roups Combined F u tu re

~CHI C r i t ic a l  
Square V alue (K) x >K

D esign Review

1. Review q u a l i ty  s p e c i f i c a t io n s . 16.593 9.49 * '
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 9 .574 9.49 *
3 . I d e n t i f y  p o te n t i a l ly  s i g n i f i c a n t  v a r ia b le s . 8 .450 9 .49
4 . Develop p i lo t - r u n  q u a l i ty  p ro ced u re s . 13.846 9 .49 *

P ro cess  C a p a b il i ty

1 . I d e n t i f y  p o te n t i a l  c o n tr o l l in g  v a r ia b le s . 22.274 9 .49 *
2 . D e v e lo p /s e le c t s t a t i s t i c a l  t e s t s . 5 .642 9 .49
3 . A nalyze s t a t i s t i c a l  d a ta . 5 .316 9 .49
4 . D e v e lo p /u t i l iz e  com puter d a ta  bases /p rog ram s. 19.618 9 .49 •

P ro cess  C o n tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u re s . 10.544 9 .49 *
2 . D evelop/im plem ent c o n tro l  c h a r t  p ro ced u re s . 11.185 9 .49 •
3 . E s ta b l is h  c o n tro l  l i m i t s . 7 .576 9 .49
4 . R e v iew /re v ise  c o n tr o l  p ro ced u re s . 11.187 9 .49 *
5 . D e v e lo p /re v ise  c o n tr o l  re p o r tin g  p ro ced u re s . 12.445 9 .49 *

Vendor R e la t io n s

1 . D evelop/im plem ent accep tan ce  sam pling p ro c e d u re s . 10.349 9 .49 *
2 . D evelop vendor q u a l i ty  sy stem s. 17.898 9 .49 *
3 . A s s i s t  vendors w ith  q u a l i ty  system  d ev e lo p m e n t/re v is io n . 24.862 9 .49 *

Customer R e la t io n s

1. D evelop/im plem ent custom er feedback system s. 16.136 9.49 *
2 . A nalyze custom er feedback . 16.289 9.49 *
3 . T race v a r ia t io n  th rough  m anufacturing  system . 19.132 9.49 *

A p p lic a tio n

1 . Communication
a .  W rite  u n d e rs ta n d a b le  re p o r ts /p ro p o s a ls . 16.802 7 .82 *
b . S p e a k /d isc u ss  c le a r ly . 12.764 7 .82 *

2 . L ead ersh ip
a .  M o tivate  s u b o rd in a te s  and p e e rs . .345 7.82
b . D e leg a te  r e s p o n s i b i l i t i e s . 13.162 9 .49 •
c .  Perform  t r a in in g  s e s s io n s . 9.336 9 .49

3 . Management
a .  P lan  a c t i v i t i e s . 5.812 7 .82
b . O rganize r e s o u rc e s . 11.886 7 .82 *

4 . S t a t i s t i c a l
a .  A pply d e s c r ip t iv e  s t a t i s t i c s . 18.852 9 .49 *
b . A pply i n f e r e n t i a l  s t a t i s t i c s . 19.744 9 .49 *
c .  D esign ex p erim en ts . 14.253 9 .49 •

5 . Computer
a .  D e s ig n /s e le c t  com puter program s. 13.837 9 .49 *
b . U t i l i z e  a v a i la b le  so f tw a re . 18.066 7.82 *

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign /im prove p ro c e s se s . 19.763 7.82 *
b .  E v a lu a te  p ro d u c t m a te r ia ls . 18.168 9.49 *
c .  A pply d esig n  p ro ced u re s . 16.268 9 .49 *

R ote; C onfidence in t e r v a l  i s  95% (a lp h a * .05).

r ---------------------------------
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Table 68 p r e se n ts  a ch i-sq u are  a n a ly s is  o f  the  

frequency o f  performance o f  each task  comparing both groups 

combined in  the  p r e sen t  (Table 23) to  both groups combined 

in  the fu tu re  (Table 5 3 ) .  The comparison in d ic a t e s  th a t  27 

(79%) o f  the ta sk s  would be performed more fr e q u e n t ly  in  

the fu tu r e .  There were, th e r e fo r e ,  seven ta sk s  which were 

n ot f o r e c a s t  to  be performed more fre q u en t ly  in  the  

fu tu re .  They are:

1. Review Q uality  S p e c i f ic a t io n s

2 . Develop/Implement In sp ec t io n /A u d it  Procedures

3. Write Understandable R eports/P roposals

4. Speak/D iscuss C lear ly

5 . M otivate Subordinates and Peers

6. Plan A c t i v i t i e s

7. Organize Resources

Table 69 p r e sen ts  a ch i-sq u are  a n a ly s is  fo r  the sum o f  

the importance and frequency o f  each task comparing both  

groups combined in  the p resen t  (Table 24) to both  groups 

combined in  the fu tu re  (Table 5 4 ) .  The comparison  

in d ic a te s  th a t  the combined groups exp ect 31 (97%) o f  the  

34 task s to be more important and performed more fre q u en t ly  

in  the fu tu r e .  There were, th e r e fo r e ,  three  ta sk s  which 

were n ot f o r e c a s t  to  be more important and performed more 

fre q u en tly  in  the fu tu r e .  They are:

1. Develop/Implement In sp ec t io n /A u d it  Procedures

2 . M otivate Subordinates and Peers

r
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T ab le  68

C h i-S q u a re  A n a ly s is  f o r  F req u en cy  o f  Task Com paring B oth
Groups Combined P r e s e n t  to  B oth Groups Combined F u tu re

Chi 
Square

C r i t i c a l  
Value (It) z  >K

D esign Review

1 . Review q u a l i ty  s p e c i f i c a t io n s . 9 .328 9.49
2 . R e la te  s p e c i f ic a t io n s  to  p ro c e s s . 22.382 9.49 *
3 . I d e n t i f y  p o te n t i a l ly  s ig n i f i c a n t  v a r ia b le s . 15.393 9.49 *
4 . Develop p i lo t - r u n  q u a l i ty  p ro ced u re s . 21.753 9.49 *

P ro cess C a p a b ility

1 . I d e n t i f y  p o te n t ia l  c o n tr o l l in g  v a r ia b le s . 24.932 9.49 *
2 . D e v e lo p /s e le c t s t a t i s t i c a l - t e s t s . 12.407 9.49 *
3 . A nalyze s t a t i s t i c a l  d a ta . 13.2S6 9.49 *
4 . D e v e lo p /u t i l iz e  com puter d a ta  bases /p ro g ram s. 24.549 9.49 *

P ro cess  C on tro l

1 . D evelop/im plem ent in s p e c t io n /a u d i t  p ro ced u res . 6.912 9 .49
2 . D evelop/im plem ent c o n tr o l  c h a r t  p ro ced u re s . 15.674 9.49 *
3 . E s ta b l is h  c o n tro l  l i m i t s . 16.948 9.49 *
4 . R ev iew /rev ise  c o n tr o l  p ro c e d u re s . 26.811 9.49 *
5 . D ev e lo p /rev ise  c o n tr o l  re p o r tin g  p ro ced u re s . 9 .688 9.49 *

Vendor R e la tio n s

1 . D evelop/im plem ent a ccep tan ce  sam pling p ro ced u re s . 15.749 9.49 *
2 . Develop vendor q u a l i ty  sy s tem s. 28.377 9.49 *
3 . A s s i s t  vendors w ith  q u a l i ty  system  d ev e lo p m en t/rev is io n . 38.118 9.49 •

Customer R e la tio n s

1. D evelop/im plem ent custom er feedback system s. 23.879 9.49 *
2 . A nalyze custom er feed b ack . 27.920 9 .49 *
3 . T race v a r ia t io n  th rough  m anufacturing  system . 

A p p lic a tio n

42.355 9.49 *

1. Communication
a .  W rite  u n d e rs tan d ab le  r e p o r ts /p ro p o s a ls . 3 .770 7.82
b . sp e a k /d isc u s s  c l e a r ly . 6.169 7.82

2 . L eadersh ip
a .  M otivate  s u b o rd in a te s  and p e e rs . 5 .797 9.49
b . D elegate  r e s p o n s ib i l i t i e s . 20.820 9.49 *
c .  Perform  t r a in in g  s e s s io n s . 27.441 9.49 •

3 . Management
a .  P lan  a c t i v i t i e s . 4.117 9.49
b . O rganize re s o u rc e s . 7 .686 9.49

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t iv e  s t a t i s t i c s . 14.266 9.49 *
b . Apply i n f e r e n t i a l  s t a t i s t i c s . 27.289 9.49 *
c .  Design exp e rim en ts . 43.550 9.49 ♦

5 . Computer
a .  D e s ig n /s e le c t  com puter program s. 13.157 9 .49 *
b . U t i l iz e  a v a i l a b le  so f tw a re . 14.806 9.49 *

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign/im prove p ro c e s s e s . 24.165 9.49 *
b . E valuate  p ro d u c t m a te r i a ls . 20.658 9.49 *
c .  Apply desig n  p ro c e d u re s . 23.758 9.49 *

N ote: C onfidence in t e r v a l  i s  95% ( a lp h a - .05).
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T a b le  69

C h i-S q u a re  A n a ly s i s  f o r  th e  Sum o f  Im p o rta n ce  and F req u ency
C om paring B oth  G roups Combined P r e s e n t  to  B oth  Groups
Combined F u tu r e

Chi
Square x >K (5 .99)

D esign Review

1. Review q u a l i ty  s p e c i f i c a t i o n s . 9.19S *
2 . R e la te  s p e c i f i c a t io n s  to  p ro c e s s . 23 .557 *
3 . I d e n t i f y  p o t e n t i a l l y  s i g n i f i c a n t  v a r i a b le s . 13.771 *
4 . D evelop p i l o t - r u n  q u a l i ty  p ro c e d u re s . 18.673 •

P ro c e ss  C a p a b il i ty

1. I d e n t i f y  p o te n t i a l  c o n t r o l l in g  v a r ia b le s . 27 .252 *
2 . D e v e lo p /s e le c t  s t a t i s t i c a l  t e s t s . 7 .711 *
3 . A nalyze s t a t i s t i c a l  d a ta . 8 .610 *
4 . D e v e lo p /u t i l iz e  com puter d a ta  b ases /p ro g ram s. 15.027 *

P ro cess  C o n tro l

1. D evelop/im plem ent in s p e c t io n /a u d i t  p ro c e d u re s . 4.404
2 . D evelop /im plem ent c o n tr o l  c h a r t  p ro c e d u re s . 10.941 *
3 . E s ta b l is h  c o n tr o l  l i m i t s . 10.536 *
4 . R e v ie w /re v ise  c o n tr o l  p ro c e d u re s . 18.619 *
5 . D e v e lo p /re v is e  c o n tr o l  r e p o r t in g  p ro c e d u re s . 11.232 *

Vendor R e la t io n s

1. D evelop /im plem ent a c c ep tan ce  sam pling p ro c e d u re s . 14.035 *
2 . D evelop vendor q u a l i ty  sy s tem s . 22 .491 *
3 . A s s i s t  vendors w ith  q u a l i ty  system  d e v e lo p m e n t/re v is io n . 30.366 *

Custom er R e la t io n s

1 . D evelop /im plem ent custom er feedback sy s tem s. 18.034 *
2 . A nalyze custom er feed b ack . 14.358 *
3 . T race  v a r ia t io n  th rough  m anufac tu ring  sy stem . 27.206 *

A p p lic a t io n

1. Communication
a .  W rite  u n d e rs ta n d a b le  r e p o r ts /p ro p o s a ls . 12.027 *
b .  S p e a k /d isc u ss  c l e a r l y . 12.193 *

2 . L ead ersh ip
a .  M o tiva te  su b o rd in a te s  and p e e r s . 4 .181
b .  D e leg a te  r e s p o n s i b i l i t i e s . 11.415 *
c .  Perform  t r a in in g  s e s s io n s . 15.078 •

3 . Management
a .  P lan  a c t i v i t i e s . 5 .081
b .  O rganize r e s o u rc e s . 11.345 *

4 . S t a t i s t i c a l
a .  Apply d e s c r ip t i v e  s t a t i s t i c s . 9 .804 *
b .  Apply i n f e r e n t i a l  s t a t i s t i c s . 30.062 *
c .  D esign ex p e rim en ts . 21.978 *

5 . Computer
a .  D e s ig n /s e le c t  com puter p rogram s. 7.983 *
b . U t i l i z e  a v a i l a b le  s o f tw a re . 9.494 •

6 . T e c h n ic a l /S c ie n t i f ic
a .  D esign /im prove p ro c e s s e s . 20.631 *
b .  E v a lu a te  p ro d u c t m a te r i a l s . 16.488 *
c .  Apply d es ig n  p ro c e d u re s . 24.705 *

N ote; C onfidence  in t e r v a l  i s  95% ( a lp h a - .05 ).
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3 . Plan A c t i v i t i e s

C o r r e la t io n  Among Groups

Table 70 p r e se n ts  Spearman rank c o r r e la t io n s  fo r  the  

two groups for  the  importance o f  ta s k s ,  frequency o f  

performance o f  t a s k s ,  and sum o f  the two w ith in  the two 

groups in  the p r e se n t  and the fu tu r e ,  as w e l l  as between  

the  two groups from the p r e se n t  to the  fu tu r e .  These 

comparisons show a high degree o f  c o r r e la t io n  between  

groups and between the  p r e se n t  and the fu tu re  as  the  

c o r r e la t io n s  range from a high o f  .9523 and a low o f  

.723 8 .

A s i g n i f i c a n c e  t e s t  fo r  th e se  c o r r e la t io n s  using  the  

S tu d e n t 's  d i s t r ib u t io n  shows a c r i t i c a l  v a lu e  fo r  t  o f  2 .45  

where alpha i s  .01  w ith  32 degree o f  freedom. The 

c a lc u la t e d  v a lu e  fo r  the  lo w e s t  c o r r e la t io n  i s  5 .9 3 .

This in d ic a t e s  th a t  the two groups have a high degree  

o f  agreement on the importance and frequency o f  th e se  ta sk s  

a t  p r e se n t  and in  the fu tu r e .

C a ta ly s t s  th a t  Induce Change

This s e c t io n  o f  the f in d in g s  i s  d ir e c te d  a t  the l a s t  

research  q u es t io n ;  What c a t a l y s t s  are a n t ic ip a te d  to  

in f lu e n c e  any fu tu r e  changes? That q u es t io n  w i l l  be d e a l t  

w ith  w ith in  each group and by both groups combined.

r "
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T ab le  70

Rank C o r r e la t io n  Com parison o f  Groups

Bank
C o rre la tio n

Im portance
1 . Group I P re s e n t to  Group I I  P re s e n t
2 . Group I  P re s e n t to  Group I  F u tu re
3 . Group I I  P re s e n t to  Group I I  F u tu re
4 . Group I  F u tu re  to  Group I I  F u tu re
5 . Combined Groups P re s e n t to  Combined Groups F u tu re

8228
7960
7604
8750
8254

Frequency
1 . Group I  P re s e n t to  Group I I  P re s e n t
2 . Group I  P re s e n t to  Group I F u tu re
3 . Group I I  P re s e n t to  Group I I  F u tu re
4 . Group I  F u tu re  to  Group I I  F u tu re
5 . Combined Groups P re s e n t to  Combined Groups F u tu re

9523
7459
7952
7238
8497

Sum o f  Im portance  and Frequency
1 . Group I  P re s e n t to  Group I I  P re s e n t
2 . Group I  P re s e n t  to  Group I  F u tu re
3 . Group I I  P re s e n t to  Group I I  F u tu re
4 . Group I  F u tu re  to  Group I I  F u tu re
5 . Combined Groups P re s e n t to  Combined Groups F u tu re

.9020

.7973

.7791

.8529

.8234

Table 71 in c lu d es  a l i s t  o f  the c a t a l y s t s  th a t  could  

induce an in c re a se  in q u a l i ty  eng ineer in g  a c t i v i t y  in  the  

fu tu re  as reported by Group I (engineers from lea d in g  

companies) during round three o f  the s tu d y . The ta b le  then 

rep orts  the mean and rank o f  each o f  th ese  c a t a l y s t s .  For 

comparison/ the ta b le  reports  the count o f  th e  number o f  

times th a t  a respondent picked th a t  c a t a l y s t  as one o f  the  

two most important and the rank o f  th a t  count. The rank 

c o r r e la t io n  between th e se  two measures was c a lc u la te d  and 

i s  reported as .9242 . That c o r r e la t io n  in d ic a te s  th a t  

there  i s  a very  high degree o f  agreement between the two 

measures. The two most important c a t a l y s t s  were An 

In crease  in  Consumer Q uality  Requirements and Increased
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T ab le  71

C a t a ly s t s  t h a t  C ould In d u ce  an I n c r e a s e  in  Q u a l ity
E n g in e e r in g  A c t i v i t y  in  th e  F u tu r e  a s  R ep o rted  in
Round T hree by Group I

F ac to r Rank Mean

Most
Im p o rtan t

Count Rank

1. An In c re a se  in  consumer q u a l i ty  
re q u ire m e n ts .

4.313 1 45 1

2 . In c re a se d  q u a l i ty  o f fe re d  by 
c o m p e tito rs  on th e  in te r n a t io n a l  
m ark e t.

4.237 2 42 2

3. In c re a se d  q u a l i ty  o f fe re d  by 
c o m p e tito rs  on th e  n a t io n a l  m arket.

3.802 4 10 5 .5

4. An in c re a se d  em phasis p laced  on 
q u a l i ty  by to p  manaqement o f  mv 
company.

3.372 6 11 4

5. An in c re a s e  in  q u a l i ty  requ irem en ts 
c a l l e d  fo r  by s u b c o n tra c te e s .

2.812 9 4 9

6. An in c re a s e  in  q u a l i ty  requ irem en ts 
caused  by fe d e r a l  o r  s t a t e  
l e g i s l a t i o n .

2 .052 10 2 10

7. In c re a se d  q u a l i ty  re q u ire d  o f  the 
p re s e n t ly  used m anufactu rinq  p ro c e s se s .

3.316 7 10 5 .5

8. In c re a se d  q u a l i ty  en g in ee rin g  a c t i v i t y  
due to  th e  i n s t a l l a t i o n  o f  new equipm ent 
an d /o r p ro c e s s e s .

3.434 5 8 7

9 . In c re a se d  q u a l i ty  e n g in ee rin g  a c t i v i t y  
due to  th e  in t ro d u c t io n  o f  new p ro d u c ts  
a n d /o r  new p ro d u c t o p tio n s .

3.872 3 14 3

10. In c re a se d  q u a l i ty  e n g in ee rin g  a c t i v i t y  
due to  th e  i n s t a l l a t i o n  o f  new 
p ro d u c tio n  and in v e n to ry  c o n tro l  
sy s tem s .

Rank C o rre la tio n

3.217

.9242

8 5 8

N ote; R ating  s c a le  0«no in f lu e n c e ; 5*major in f lu e n c e .

Q uality  O ffered by Competitors on the  In te r n a t io n a l  

Market. The l e a s t  important c a t a l y s t  was An In crea se  in  

Q uality  Requirements Caused by Federal or S ta te  

L e g is la t io n .

Table 72 p r e se n ts  the same inform ation fo r  Group II  

(en g in eers  from nonleading companies) th a t  Table 71 

presen ted  for  Group I .  The rank c o r r e la t io n  i s  .8394 which 

i s  somewhat lower than the .9242 reported fo r  Group I ,  but
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T a b le  72

C a t a ly s t s  t h a t  C ould  In d u ce  an I n c r e a s e  in  Q u a l ity
E n g in e e r in g  A c t i v i t y  in  th e  F u tu re  a s  R ep o rted  in
Round T hree by Group I I

F a c to r Rank Mean

Most
Im p o rtan t

Count Rank

1. An in c re a s e  in  consumer q u a l i ty  
re q u ire m e n ts .

4.053 1 40 2

2 . In c re a se d  q u a l i ty  o f f e re d  by 
c o m p e tito rs  on th e  in t e r n a t io n a l  
m ark e t.

3.934 2 42 1

3. In c re a se d  q u a l i t y  o f f e r e d  by 
c o m p e tito rs  on th e  n a t io n a l  m arket.

3.639 3 26 4

4 . An in c re a se d  em phasis p la c e d  on 
q u a l i t y  by top  manaqement o f  my 
company.

3.421 4 27 3

5 . An in c re a s e  in  q u a l i ty  req u irem en ts  
c a l l e d  fo r  by s u b c o n tra c te e s .

2 .430 9 7 6

6. An in c re a s e  in  q u a l i ty  req u irem en ts  
caused  by f e d e r a l  o r  s t a t e  
l e g i s l a t i o n .

1.933 10 2 10

7 . In c re a se d  q u a l i t y  re q u ire d  o f  th e  
p r e s e n t ly  used  m an ufac tu ring  p ro c e s s e s .

3.863 7 5 7

8 . In c re a se d  q u a l i ty  e n g in e e rin g  a c t i v i t y  
due to  th e  i n s t a l l a t i o n  o f  new equipm ent 
a n d /o r p ro c e s s e s .

3.106 6 13 5

9 . In c re a se d  q u a l i ty  e n g in e e rin g  a c t i v i t y  
due to  th e  in t ro d u c t io n  o f  new p ro d u c ts  
a n d /o r  new p ro d u c t o p t io n s .

3 .390 5 4 8 .5

10. In c re a se d  q u a l i ty  e n g in e e rin g  a c t i v i t y  
due to  th e  i n s t a l l a t i o n  o f  new 
p ro d u c tio n  and in v e n to ry  c o n tr o l  
sy s tem s .

Rank C o rre la tio n

2.848

.8394

8 4 8 .5

n o te ; R ating  s c a le  0-no in f lu e n c e ;  5-m ajor in f lu e n c e .

i s  s t i l l  h igh enough to rep resen t  a high degree  o f  

agreement between th e  two m easures. The two top ranked and 

the  l a s t  ranked c a t a l y s t s  were the same fo r  both groups.

One in t e r e s t in g  n o te  in v o lv e s  Increased  Q u a lity  Engineering  

A c t iv i t y  Due to  the In tro d u ctio n  o f  New Products and/or  New 

Product O ptions. Group I (en g in eers  fo r  lea d in g  companies) 

ranked i t  th ree  o f  ten  on both m easures, w h ile  Group I I  

ranked i t  f i v e  o f  ten  on the  f i r s t  measure and e ig h t  and

f '  "  ......................................................................................................... .........
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T ab le  73

C a t a ly s t s  t h a t  C ould In d u ce  an I n c r e a s e  in  Q u a l i ty
E n g in e e r in g  A c t i v i t y  in  th e  F u tu re  a s  R ep orted  in
Round Three by B oth  Groups Combined

F ac to r Rank Mean

H ost
Im p o rtan t

Count Rank

1 . An in c re a s e  in  consumer q u a l i ty  
req u irem en ts .

4.176 1 85 1

2 . In c re a se d  q u a l i ty  o f f e re d  by 
co m p e tito rs  on th e  in te r n a t io n a l  
m arket.

4.077 2 84 2

3. In c rea sed  q u a l i ty  o f f e re d  by 
c o m p e tito rs  on th e  n a t io n a l  m arket.

3.716 3 36 4

4 . An in c re a se d  em phasis p lace d  on 
q u a l i ty  by top  manaqement o f  mv 
company.

3.398 5 38 3

5 . An in c re a s e  in  q u a l i ty  req u irem en ts  
c a l l e d  fo r  by su b c o n tra c te e s .

2 .610 9 11 8

6 . An in c re a s e  in  q u a l i ty  requ irem en ts  
caused by f e d e r a l  o r s t a t e  
l e g i s l a t i o n .

1.990 10 4 10

7 . In c rea sed  q u a l i ty  re q u ire d  o f  th e  
p re s e n tly  used m anufactu ring  p ro c e s se s .

3.077 7 15 7

8. In c rea sed  q u a l i ty  en g inee ing  a c t i v i t y  
due to  th e  i n s t a l l a t i o n  o f  new equipment 
an d /o r p ro c e s s e s .

3.261 6 21 5

9 . In c rea sed  q u a l i ty  en g in ee rin g  a c t i v i t y  
due to  th e  in tro d u c t io n  o f  new p ro d u c ts  
a n d /o r new p ro d u c t o p t io n s .

3.618 4 18 6

10. In c rea sed  q u a l i ty  en g in ee rin g  a c t i v i t y  
due to  th e  i n s t a l l a t i o n  o f  new 
p ro d u c tio n  and in v e n to ry  c o n tro l  
system s.

Rank C o rre la tio n

3.023

.9273

8 9 9

N ote: R ating  s c a le  0-no in f lu e n c e ; S-m ajor in f lu e n c e .

o n e -h a lf  o f  ten on the second measure. Perhaps the  

en g in eers  from lea d in g  companies exp ect more new products  

and product o p t io n s  to be introduced in  the n e x t  f i v e  

y e a r s .

The rank c o r r e la t io n  between the  ranking by Group I 

and the ranking o f  Group I I  i s  .9 3 9 4 , which in d ic a t e s  a 

high degree o f  agreement between the  two groups.

T herefore, the  two groups were combined to c r e a te  the  data
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fo r  Table 73. Table 73 rep orts  the ranking o f  the two 

groups combined. An Increase  in Consumer Q uality  

Requirements was ranked f i r s t .  Increased Q uality  Offered  

by Competitors on the In ter n a t io n a l  Market was ranked a 

very c lo s e  second. An In crease  in  Q uality  Requirements 

Caused by Federal or S ta te  L e g is la t io n  was ranked l a s t .  

These rankings were confirmed by both s c a le s  o f  measure, 

ra tin g  in d iv id u a l  c a t a ly s t s  and the most important count.  

The rank c o r r e la t io n  between the two measures i s  reported  

as .9 2 7 3 , which in d ic a te s  there i s  a high degree o f  

agreement between them.
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CHAPTER V

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

The problem o f  t h i s  study was to  compare the l e v e l  o f  

importance and the frequency o f  performance o f  s e le c t e d  

q u a l i t y  assurance ta sk s  in  the  p r e sen t  and in  the fu tu re  

and to determine p o t e n t ia l  c a t a l y s t s  fo r  any change between 

the  p r e sen t  and the  fu tu r e .  P r a c t ic in g  c e r t i f i e d  q u a l i ty  

en g in eers  working fo r  manufacturing companies in  the United  

S ta te s  were surveyed in  th ree  rounds to o b ta in  t h i s  

in form ation .

Two sample groups were used to secu re  inform ation  

r e la te d  to  t h i s  problem. Group I c o n s i s t e d  o f  86 

p r a c t ic in g  c e r t i f i e d  q u a l i ty  en g in eers  working for  

companies th a t  had been id e n t i f i e d  as le a d e r s  in  product  

q u a l i t y  in  a 1985 Gallup stu d y . The second sample, Group 

I I ,  c o n s is t e d  o f  96 p r a c t ic in g  c e r t i f i e d  q u a l i t y  eng ineers  

working fo r  companies o ther  than th o se  i d e n t i f i e d  as being  

l e a d e r s .

The study attempted to answer the  fo l lo w in g  research  

q u e s t io n s:

1. What are the  ta sk s p r e s e n t ly  performed by q u a l i ty  

e n g in e e r s ,  how important are th ey , and how freq u en tly  are  

they performed?

2 . I s  there  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  d i f f e r e n c e  

between ta sk s  performed in  lead in g  companies and other  

companies a t  present?

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



151

3 . Of the s e l e c t e d  ta s k s ,  how important w i l l  they be  

and how fr e q u e n t ly  w i l l  they be performed, f i v e  years  

hence?

4 . I s  th ere  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  d i f f e r e n c e  

between the  p e r c e p t io n s  o f  the  ta sk s  performed w ith in  each  

group between the  p r e se n t  and the  fu ture?

5 . I s  th ere  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  d i f f e r e n c e  in  

the  p ercep tio n  o f  th e  ta sk s  performed between lea d in g  

companies and o t h e r s ,  f i v e  years hence?

6. I s  th ere  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  d i f f e r e n c e  in  

th e  p e r c e p t io n s  o f  th e  ta sk s  performed by both groups 

combined, t r e a t in g  th e  two groups as i f  they  were one,  

between the  p r e se n t  and the  fu tu re?

7. What c a t a l y s t s  are a n t ic ip a te d  to  induce any 

fu tu re  changes?

Summary o f  the  Procedures

The 12 ,000  p r a c t ic in g  q u a l i t y  e n g in e e r s ,  c e r t i f i e d  by 

the  American S o c ie ty  fo r  Q uality  Control (ASQC), were 

consid ered  fo r  p a r t i c ip a t io n  in  the  s tu d y . Two 

h u n d r e d -f i f ty  were randomly s e l e c t e d  by company fo r  

p o t e n t ia l  p a r t i c ip a t io n  in  each o f  the two groups. One 

group o f  companies inc luded  th o se  i d e n t i f i e d  as le a d e r s  in  

q u a l i ty  in  the  Gallup s tu d y , the  o th er  group c o n s i s t e d  o f  

companies n o t  i d e n t i f i e d  as le a d e r s  in  q u a l i t y .  These 

in d iv id u a ls  were asked i f  they would or would n o t

r
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p a r t ic ip a t e  in  the s tu d y . E ig h ty -n in e  p ercen t  in d ic a ted  

th a t  they would.

As the p a r t ic ip a n t s  were being i d e n t i f i e d ,  a 

comprehensive review was made o f  cu rren t l i t e r a t u r e ,  job 

d e s c r ip t io n s ,  and ASQC in form ation , fo r  the purpose o f  

id e n t i f y in g  p o t e n t ia l  ta s k s .  T h ir ty -fou r  ta sk s  in  s ix  

c a te g o r ie s  were s e le c t e d  to be included in  the  s tu d y .

These ta sk s were incorporated  in to  the  f i r s t  q u e s t io n n a ir e ,  

which was then s e n t  to the p a r t i c ip a n t s .  Data from the  

returns were c o l l e c t e d  and analyzed . The r e s u l t s  o f  the  

f i r s t  round were incorporated  in to  the  q u e s t io n n a ir e  for  

the second round. The second round q u e s t io n n a ir e  was s e n t  

and data  from the returns were c o l l e c t e d  and analyzed . The 

r e s u l t s  in d ic a t e  th a t  there  w i l l  be s i g n i f i c a n t  changes in  

the importance and frequency o f  performance o f  a lm ost a l l  

o f  the s e l e c t e d  ta s k s .

T h erefore , the th ird  round was n e c e ssa r y .  A 

comprehensive review o f  l i t e r a t u r e  was made to i d e n t i f y  

p o t e n t ia l  reasons fo r  the expected  change. Ten p o t e n t ia l  

fa c t o r s  were id e n t i f i e d  and incorporated  in to  the  th ird  

q u e s t io n n a ir e .  The th ird  q u es t io n n a ir e  was s e n t  and data  

from th e  retu rn s c o l l e c t e d  and analyzed .

r
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Summary o f  th e  F in d in g s

Round One— The P resent

The f i r s t  round attempted to answer two research  

q u e s t io n s :

1. What are the ta sk s  p r e se n t ly  performed by q u a l i ty  

e n g in e e r s ,  how important are th ey , and how fre q u en tly  are  

they performed?

2 . I s  there  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  d i f f e r e n c e  

between ta sk s  performed in  lead in g  companies and other  

companies a t  present?

The f in d in g s  o f  the f i r s t  round in d ic a te  th a t  the 34 

ta sk s  i d e n t i f i e d  in  the l i t e r a t u r e  review were in c lu s iv e  o f  

th ose  performed by q u a l i ty  e n g in e er s ,  because o n ly  a very  

few were added by the respondents and none o f  those  added 

were added by more than one in d iv id u a l .  The two groups 

agreed th a t  the most important task was Speak/Discuss  

C le a r ly .  Of the pu rely  q u a l i ty  r e la te d  t a s k s ,  both groups 

agreed th a t  R ela te  S p e c i f ic a t io n s  to P rocess was most 

im portant.

Both groups id e n t i f i e d  Speak/D iscuss C le a r ly  as the  

most fr e q u e n t ly  performed. Of the pu re ly  q u a l i t y  r e la ted  

t a s k s ,  Analyze S t a t i s t i c a l  Data was the most freq u en tly  

performed. Analyze S t a t i s t i c a l  Data was ranked f i r s t  o f  

the p u re ly  q u a l i ty  r e la te d  ta sk s for  the sum o f  the two 

measures by both groups.
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With one e x c e p t io n ,  the task ca tegory  A p p lica t io n  was 

ranked f i r s t  by both groups on both measures in  the p resen t  

and in  the  fu tu r e .  That exception  was w ith  the  frequency  

o f  performance measure, where Group I (en g in eers  from 

lead in g  companies) ranked the ca tegory  P rocess  C a p a b il ity  

as number one.

The c h i-sq u a r e  a n a ly s is  o f  the comparison o f  the  two 

groups' resp on ses  showed 9 (27%) d i f f e r e n c e s  in  importance  

and 3 (9%) d i f f e r e n c e s  in  frequency o f  performance among 

the 34 ta s k s .  When the  two measures were summed, o n ly  2 

(6%) d i f f e r e n c e s  were recognized  between the two groups.  

Develop P ilo t-R u n  Q u ality  Procedures and I d e n t i f y  P o te n t ia l  

C o n tro ll in g  V a r ia b les  were rated higher by en g in eers  from 

nonleading companies.

These f in d in g s  in d ic a ted  th a t  th ere  were o n ly  minor 

d i f f e r e n c e s  between the  two groups and between the two 

measures. T h erefore , the two groups were combined to  

determ ine the  o v e r a l l  rankings o f  the  ta s k s .  The task  

Speak/D iscuss C le a r ly  and the ca teg ory  A p p lica t io n  were 

ranked f i r s t .  Of the  pu rely  q u a l i ty  r e la te d  ta sk s  Analyze  

S t a t i s t i c a l  Data was ranked on to p .

Round Two— The Future

The second round attempted to answer two research  

q u es t io n s :
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1. Of the  s e l e c t e d  t a s k s ,  how important w i l l  they be 

and how fr e q u e n t ly  w i l l  they be performed, f i v e  years  

hence?

2 . I s  th ere  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  d i f f e r e n c e  in  

the p ercep t io n  o f  the ta sk s  performed between lea d in g  

companies and o th e r s ,  f i v e  years  hence?

The data  from the second round in d ic a t e  th a t  both  

groups f in d  the  two ta sk s  Write Understandable  

R ep orts /P rop osa ls  and Speak/D iscuss C le a r ly  a t  the  top o f  

the l i s t  o f  importance and fo r  frequency o f  performance.

Of the  p u re ly  q u a l i t y  r e la te d  ta s k s ,  both groups ranked 

R ela te  S p e c i f i c a t io n s  to P rocess  number one fo r  importance, 

but ranked Analyze S t a t i s t i c a l  Data f i r s t  fo r  frequency o f  

performance. As w e l l ,  the same two ta sk s  were ranked f i r s t  

and second by both groups combined on the sum o f  the two 

measures s c a l e .

Group I (en g in eers  from lea d in g  companies) ranked the  

A p p lica t io n  ca teg o ry  f i r s t  in  importance and frequency o f  

performance. Group I I  (en g in eers  from nonleading  

companies) ranked Customer R e la t io n s  f i r s t  fo r  importance  

and P rocess  C a p a b il i ty  f i r s t  for  frequency o f  performance. 

For the sum o f  the measures, Group II  ranked P rocess  

C a p a b il ity  number one and t h e r e fo r e ,  the most important  

c a tego ry  o v e r a l l .

The c h i-sq u a r e  comparison o f  the  two groups in d ic a ted  

5 (15%) s i g n i f i c a n t  d i f f e r e n c e s  in  importance and 6 (18%)
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d i f f e r e n c e s  in  frequency o f  performance o f  the 34 ta s k s .  

The sum o f  the  two measures found 6 (18%) d i f f e r e n c e s .  

Because o f  the  h igh  degree o f  agreement between the two 

groups, the  two groups were combined to  determ ine the  

o v e r a l l  ranking o f  the  ta s k s .

Both groups combined ranked Communication as the  

number one c a te g o r y .  Of the  pu re ly  q u a l i t y  r e la te d  ta s k s ,  

R e la te  S p e c i f ic a t io n s  to Process was ranked f i r s t ,  w h ile  

Review Q u a lity  S p e c i f i c a t io n s ,  I d e n t i f y  P o te n t ia l  

C o n tr o l l in g  V a r ia b le s ,  and Analyze Customer Feedback were 

h ig h ly  ranked fo r  im portance. For frequency o f  

perform ance. Analyze S t a t i s t i c a l  Data was ranked f i r s t  and 

D e v e lo p /U t i l iz e  Computer Data Bases/Programs was ranked 

second . For the sum o f  the  two m easures, Analyze  

S t a t i s t i c a l  Data was ranked f i r s t  among the  p u re ly  q u a l i ty  

r e la te d  ta s k s .

The ca teg ory  Customer R e la t io n s  was ranked f i r s t  for  

importance and the ca teg ory  Process C a p a b il i ty  was ranked 

f i r s t  fo r  frequency o f  performance by both groups 

combined. The sum o f  the  two s c a l e s  measure found the  

combined groups ranking the A p p lica t io n  ca tegory  as number 

one .

Comparison o f  P resent to  Future

The comparison o f  the  p resen t  to  the  fu tu re  attempted  

to  answer two research  q u es t io n s:

r  "
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1. I s  th ere  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  d i f f e r e n c e  

between the p ercep t io n s  o f  the ta sk s  performed w ith in  each 

group between the  p resen t  and the  future?

2 . I s  th ere  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  d i f f e r e n c e  in

the p er ce p tio n s  o f  the task s performed, by both groups 

combined, t r e a t in g  the two groups as i f  they were one,  

between the p resen t  and the future?

The ch i-sq u a re  comparison o f  Group I p r e sen t  to Group

I fu tu re  found th a t  11 (32%) o f  the ta sk s  would become more

important in the fu tu r e ,  w h ile  23 (68%) o f  the  ta sk s  would 

be performed more fr e q u e n t ly .  The same comparison fo r  

Group I I  found 17 (50%) task s more important in  the fu tu r e ,  

w h ile  20 (59%) would be performed more fr e q u e n t ly .  By 

summing the two measures, Group I I  was found to  p e r ce iv e  22 

(65%) ta sk s  as more important and frequ en t in  the  fu tu r e .

To g e t  an o v e r a l l  p ic tu r e  o f  the  comparison o f  the  

p r e sen t  to  the  fu tu r e ,  both groups combined in the p resen t  

was compared to  both groups combined in the fu tu r e .  This 

a n a ly s is  found 27 (79%) task s more important and 27 (79%) 

ta sk s  more fre q u en tly  performed in  the  fu tu r e .  The sum o f  

the  two s c a le s  found 31 (91%) o f  the task s more important 

and frequ en t in the fu tu r e .

C orrelation  Between Groups

A high degree o f  c o r r e la t io n  was found between the two 

groups and between the p resen t  and the fu tu r e .  The average  

rank c o r r e la t io n  was c a lc u la te d  as .8201 .

E  .................................................................................................................................................................................
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C a ta ly s ts  th a t  Induce Change

The r e s u l t s  o f  the comparisons between the  p r e sen t  and 

the fu tu re  in d ic a te d  th a t  th ere  are expected changes in  the  

importance and frequency o f  performance o f  the  s e le c t e d  

task s and e s ta b l i s h e d  the f i n a l  research  q u es t io n :  What 

c a t a l y s t s  are  a n t ic ip a te d  to  induce any fu tu re  changes?

A comprehensive l i t e r a t u r e  review  i d e n t i f i e d  p o t e n t ia l  

c a t a l y s t s .  These c a t a l y s t s  were incorporated  in  a 

q u es t io n n a ir e  for  the th ir d  round. The two groups were 

asked to r a te  each o f  the c a t a l y s t s  on two s c a l e s .

Both groups agreed th a t  the two c a t a l y s t s  An In crease  

in  Consumer Q u a lity  Requirements and In creased  Q uality  

Offered by Com petitors on the In te r n a t io n a l  Market were the  

most im portant.

C onclusions

This study i d e n t i f i e d  34 task s  in  6 c a te g o r ie s  in  the  

f i e l d  o f  q u a l i t y  en g in e er in g . The c o n c lu s io n s  reached here  

are based on an a n a ly s is  o f  responses o f  two groups o f  

p r a c t ic in g  c e r t i f i e d  q u a l i ty  eng ineers  in  th ree  phases o f  

the stu dy . Group I c o n s is t e d  o f  86 en g in eers  working for  

companies in  the  United S ta te s  i d e n t i f i e d  as lea d in g  in  

q u a l i ty  by a Gallup stu d y . Group I I  c o n s is t e d  o f  96 

en g in eers  working fo r  companies n o t i d e n t i f i e d  as lea d er s  

by the Gallup stu d y .

r ............. ‘
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Follow ing  are the major co n c lu s io n s  o f  t h i s  s tu d y ,  

based on the a n a ly s is  o f  the  data c o l l e c t e d .

1. The f i r s t  research  q u est ion  asked: What are the  

ta sk s  p r e s e n t ly  performed by q u a l i ty  e n g in e e r s ,  how 

important are th e y , and how fre q u en t ly  are  they  performed? 

This study i d e n t i f i e d  34 ta sk s  in  6 c a te g o r ie s  th a t  are  

in c lu s iv e  o f  the  ta sk s  p r e s e n t ly  performed by those  

e n g in e e r s ,  as on ly  a few were added by the  respondents and 

o f  th o se  added, none were added by more than one  

in d iv id u a l .

2 .  The Gallup study im plied  th a t  lea d in g  companies 

produce b e t t e r  q u a l i ty  than o ther  companies. I t  might 

th e r e fo r e  be assumed th a t  the  ta sk s  performed by q u a l i ty  

e n g in eers  a t  th ose  companies might be d i f f e r e n t  than those  

performed a t  o ther  companies. That p o t e n t ia l  d i f f e r e n c e  

generated  the  second research  q u es t io n :  I s  th ere  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  d i f f e r e n c e  between ta sk s  

performed in  lea d in g  companies and o th e r s  a t  presen t?  The 

data gathered  in  t h i s  study in d ic a te  th a t  th ere  are on ly  

minor d i f f e r e n c e s  in  the p ercep tio n  o f  the  importance o f  or 

the frequency o f  the performance o f  the s e l e c t e d  q u a l i ty  

en g in eer in g  ta sk s  between lea d in g  and o th er  companies.

Those minor d i f f e r e n c e s  may be enough to  cause  a change in  

the  q u a l i t y  o f  products produced and so ld  to  the u lt im a te  

consumer.

r " " "..............”
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Among th e  d i f f e r e n c e s  noted was a d i s p a r i t y  in  how the  

c a teg o ry  o f  Customer R e la t io n s  was p er ce iv e d . Engineers  

from lea d in g  companies rated the  ta sk s  in th a t  ca tegory  

higher than did  en g in eers  from nonleading companies. That 

d i f f e r e n c e  may be enough to cause  consumers to  con sid er  

products o f  th o se  companies to  be o f  b e t te r  q u a l i t y .

3. The th ir d  research  q u est io n  s ta te d :  Of the  

s e l e c t e d  t a s k s ,  how important w i l l  they be and how 

fr e q u e n t ly  w i l l  they be performed, f i v e  years  hence? This 

study found th a t  the q u a l i ty  en g in eers  working for  lea d in g  

companies w i l l  s e e  l i t t l e  i f  any change in th e  r e l a t i v e  

importance and frequency o f  performance among the s e l e c t e d  

ta s k s .  The q u a l i t y  en g in eers  working for  companies other  

than th ose  i d e n t i f i e d  as l e a d in g ,  w i l l  see  a change in  the  

r e l a t i v e  importance o f  the task ca tegory  o f  Customer 

R e la t io n s ,  which w i l l  move from a ranking o f  th ree  to a 

ranking o f  one . That i s  to say  th a t  Customer R e la tio n s  

w i l l  become the number one p r i o r i t y .  Along w ith  th a t  

change, p ro cess  c a p a b i l i t y  determ ination  w i l l  become the  

most fr e q u e n t ly  performed o f  the  task c a te g o r ie s .

4 . Those ta sk s  i d e n t i f i e d  by t h i s  study w i l l  be very  

s im ila r  to the  ta sk s  performed by q u a l i ty  en g in eers  in  f i v e  

y e a r s .  The study d id  n ot rev ea l  any new ta sk s  fo r  the  

fu tu r e .  However, w ith  o n ly  a few e x c e p t io n s ,  the  ta sk s  

s e l e c t e d  w i l l  be more important and w i l l  be performed more 

fr e q u e n t ly  in  f i v e  y e a r s .  This should provide  a

f
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s i g n i f i c a n t  number o f  job openings in  the f i e l d  o f  q u a l i ty  

e n g in e er in g . P o s t  secondary sc h o o ls  should to o l  up to  

provide  p o t e n t ia l  q u a l i t y  en g in eers  w ith  the tr a in in g  

required to  perform in  th a t  f i e l d .  As w e l l ,  in d u s tr ia l  

tr a in e r s  should prov ide  tr a in in g  fo r  p r e sen t  employees who 

might be in  jeopardy o f  lo s in g  th e ir  p resen t  jobs due to  

automation or some other  f a c to r .

5 . O vera ll  the  most important ta sk s  are th o se  th a t  

are in  the  A p p l ic a t io n s  ca teg o ry . Of s p e c ia l  no te  i s  the  

c o n s i s t e n t l y  h igh  ranking o f  the communications s k i l l s  o f  

w r it in g  and sp eak in g . Educational c u r r ic u la  and tr a in in g  

programs must emphasize speaking and w r it in g  s k i l l s .

6. Of th o se  ta sk s  r e la te d  to  s p e c i f i c  q u a l i t y  

en g in eer in g  f u n c t io n s ,  the  a n a ly s is  o f  s t a t i s t i c a l  data  

appears to be the  most important and the  most fre q u en t ly  

performed a t  p r e se n t  and in the fu tu r e .  T herefore, the  

means to a n a lyze  th a t  data w i l l  have to be provided .  

Computers, so f tw a r e ,  and tr a in in g  w i l l  have to be provided  

to those  in d iv id u a ls  required to perform the a n a ly s is  o f  

d a ta . Of p a r t ic u la r  no te  w i l l  be the need to provide  

tr a in in g  in  a p p l ic a t io n  o f  fundamental s t a t i s t i c a l  

tech n iq u es .

7 . The ten  c a t a l y s t s  i d e n t i f i e d  as p o t e n t ia l  

in f lu e n c e s  on any expected  change in  the importance or  

frequency o f  performance o f  ta sk s  between the p r e sen t  and

¥ ~ .................
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the  fu tu re  are the  major ones for  c o n s id e r a t io n  as none 

were added during the survey p r o c e ss .

8 . The two p o t e n t ia l  c a t a l y s t s  th a t  w i l l  have the  

g r e a t e s t  in f lu e n c e  on changing q u a l i ty  en g in eer in g  task s in  

the fu tu re  are consumer q u a l i ty  requirements and 

in te r n a t io n a l  co m p etit io n . Not on ly  d id  both groups rank 

th e se  as the  h ig h e s t ,  but the q u a l i t y  en g in eers  o f  the  

nonleading companies fo r e c a s te d  th a t  the p r i o r i t y  o f  

consumer r e la t io n s  would g r e a t ly  in c r e a se  in  th e  fu tu r e .

Recommendations

The purpose o f  t h i s  study was to  prov id e  inform ation  

to managers, ed u ca tors , and in d u s tr ia l  t r a in e r s  so th a t  

they cou ld  make b e t te r  d e c is io n s  about q u a l i t y  assurance  

programs, job d e s c r ip t io n s ,  co u rses  o f  s tu d y , and tra in in g  

programs. Based on the a n a ly s is  o f  the  data  generated by 

t h i s  s tu d y , the fo l lo w in g  recommendations are made:

1. I n s t r u c t o r s ,  deve lop ers o f  c u r r ic u la ,  and 

ad m in is tra tors  o f  i n s t i t u t i o n s  o f  h igher education  with  

q u a l i ty  technology r e la te d  programs should determ ine i f  

cu rren t  c u r r ic u la  prov ide  appropriate  in s tr u c t io n  for  the  

development o f  the  com petencies needed to  perform the ta sk s  

i d e n t i f i e d  by t h i s  study as being a t  l e a s t  "somewhat 

important" f i v e  years hence.

A l l  o f  the ta sk s  s tu d ied  are expected to  be o f  some 

importance and some l e v e l  o f  frequency o f  performance in

r     ~  ”

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



163

th e  fu tu r e .  T h erefore , i t  i s  recommended th a t  a l l  o f  th e se  

ta sk s  be included  in  c u r r ic u la  and/or cou rses  o f  s tu d y . TO 

om it lea rn in g  ex p er ien ces  from a q u a l i ty  technology  

curriculum  because the task s or c a te g o r ie s  o f  ta sk s  were 

rated  l e s s  than "very important" and "important" or are  

rated  l e s s  than "very frequ en tly"  and "frequently"  

performed, i n v i t e s  l e s s  than comprehensive stu d en t  

p r ep a ra tio n .

2 .  Educators, t r a in e r s ,  and p lanners o f  continu in g  

education  in  th e  f i e l d  o f  q u a l i ty  technology  should examine 

the  f in d in g s  o f  t h i s  study to determine i f  cu rren t  lea rn in g  

a c t i v i t i e s  and planned fu tu re  lea rn in g  a c t i v i t i e s  fo cu s on 

the  development o f  com petencies im plied by the  task s  

i d e n t i f i e d  by t h i s  s tu d y .

3. I n s t r u c t o r s ,  d eve lop ers  o f  co u rses  and c u r r ic u la ,  

ad m in is tra to rs  o f  h igher ed u ca tion , and d ir e c to r s  o f  

t r a in in g  w ith  q u a l i ty  technology  programs o f  study should  

use  the i d e n t i f i e d  l e v e l s  o f  importance and frequency o f  

performance o f  the t a s k s ,  and task c a te g o r ie s  to  e s t a b l i s h  

p r i o r i t i e s  fo r  the a l lo c a t io n  o f  time and o th er  r e so u rc es ,  

to assu re  an e f f e c t i v e  use o f  those  r e so u rc es .

4. Personnel d ir e c t o r s  should use the f in d in g s  o f  

t h i s  study as a r e fer e n c e  when develop ing  job d e s c r ip t io n s  

and job s p e c i f i c a t i o n s  for  personnel working in  the q u a l i t y  

techn ology  f i e l d .
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5 . S u p erv isors  o f  employees in  the f i e l d  o f  q u a l i ty  

technology might use  th e se  f in d in g s  in  the p ro cess  o f  

weighing c r i t e r i a  when performing job performance 

a p p r a is a ls .

6. Managers o f  in d u s tr ia l  f irm s should use th e  data  

o f  t h i s  study to plan .for  fu tu re  in c r e a se s  in  the  resou rces  

th a t  w i l l  be required  in  the fu n c t io n a l  area o f  q u a l i ty  

assu ran ce . Of primary concern w i l l  be the techn ology  and 

s k i l l s  required  to p ro cess  and analyze  la r g e  volumes o f  

s t a t i s t i c a l  d a ta .

Recommendations for  Further R elated  Research

1. A r e p l i c a t io n  o f  t h i s  study on an in te r n a t io n a l  

b a s is  to  determ ine i f  the r e s u l t s  d i f f e r  from th ose  

observed w ith in  the  United S t a t e s .  This r e p l i c a t io n  would 

most c e r t a i n ly  have to in c lu d e  q u a l i t y  en g in eers  working 

fo r  companies in  Japan.

2 . A r e p l i c a t io n  o f  t h i s  study w ith  samples from 

companies s t r a t i f i e d  by standard in d u s tr ia l  code.

3. A r e p l i c a t io n  o f  t h i s  study w ith  samples from 

companies s t r a t i f i e d  by s i z e ,  such as sm a l l ,  medium, and 

l a r g e .
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C hrysler Corporation  
General E le c t r ic  Company 
General Motors
The P rocter  & Gamble Company
I n te r n a t io n a l  B u siness  Machines Corporation
Del Monte Corporation
Ford Motor Company
K ra ft ,  In c .
RCA Corporation
Zenith E le c tr o n ic s  Corporation
General M i l l s ,  In c .
Westinghouse E le c t r i c  Corporation
American Telephone & Telgraph Company
Campbell Soup Company
General Foods Corporation
K ellogg Company
The Maytag Company
Nabisco Brands, In c .
W hirlpool Corporation  
C h evrolet Motor D iv is io n  
Johnson & Johnson 
Levi S trauss  & Company 
C olga te -P a lm olive  Company 
Eastman Kodak Company 
Libby M cNeill & Libby, In c .
The Black & Decker Manufacturing Company 
Oldsmobile D iv is io n  
Coca Cola Company
Magnovox Government & In d st  E le c t r ic  Company
Green Giant Company
P i l l s b u r y  Company
Sears Roebuck & Company
PepsiCo, In c .
GTE Corporation
Minnesota Mining & Manufacturing Company 
C u rtis  Mathis Home Entr Center 
D i g i t a l  Equipment 
H otpoint
Burroughs Corporation  
S w ift  & Company 
B e a tr ic e  Companies, In c .
Trans World A ir l in e s  
Hunt-Wesson Foods, In c .
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U N I V E R S I T Y  O F  W I S C O N S I N

S T O U TM E N O M O N I E  W I S C O N S I N  5 4 7 5 1

March 17, 1986

Dear:
The Industrial Management Department of the University of 
Wisconsin-Stout is in the process of developing a program in the area 
of quality assurance. In the interest of implementing a program that 
meets the needs of industry, we are soliciting input from (company 
name). The input we would like are the job descriptions fore 
positions related to the general area of quality assurance. Typical 
job titles might include quality engineer, reliability engineer, 
mechanical inspector, quality analyst, and quality technician.
Any other information relating to quality assurance would be greatly 
appreciated.
Please address job descriptions and/or other information to:

Zenon Smolarek
Industrial Management Department 
115 Technology Wing-Jarvis Hall 
University of Wisconsin-Stout 
Menomonie, WI 54751

Thank you for your assistance.
Sincerely,

Zenon Smolarek, Associate Professor 
Industrial Management Department
gsw

UNIVERSITY OF WISCONSIN-STOUT IS AN EQUAL OPPORTUNITY AND AFFIRMATIVE ACTION UNIVERSITY.
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Mr. Glenn E. White 
VP, Personnel & O rganization  
Chrysler Corporation  
12000 C hrysler  Drive  
Highland Park, MI 48203

Mr. Roland W. Schmitt  
VP Research & Development 
General E le c t r i c  Company 
3135 Easton Turnpike 
F a i r f i e l d ,  CT 06431

Mr. W illiam  P. MacKinnon 
VP P ersonnel Adm & Dev 
General Motors 
3044 West Grand Boulevard  
D e tr o i t ,  MI 48202

Mr. Samual H. P ru ett  
VP P ersonnel
The P rocter  & Gamble Company 
301 East S ix th  S tr e e t  
C in c in n a t i ,  OH 45202

Mr. Walton E. Burdick 
VP Personnel
I n te r n a t io n a l  B u sin ess  Machines Copporation  
Old Orchard Road 
Akrmonk, NY 10504

Mr. John W. Argabright 
VP Corp Ping & Dev 
Del Monte Corp.
1 Market P laza
San F ra n c isco , CA 94105

Mr. P eter  J .  Sherry 
VP, P ersonnel & O rganization  
FORD Motor Company 
The American Road 
Dearborn, Mi 48121

Mr. John J .  Tucker 
Sr. VP Human Resources 
K raft In c .
Kraft Ct.
Glenview, IL 60025

Mr. Paul E. Wright 
Corp Ping & Dev 
RCA Corporation  
30 R o c k e fe l ler  P laza  
New York, NY 10020
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Mr. David W. Denton 
VP Human Resources 
Zenith E le c tr o n ic s  Corporation  
1000 Milwaukee Avenue 
Glenview, IL 60025

Mr. John L. Frost  
Sr VP Emp R1 Prs 
General M il l s  Inc.
9200 Wayzata Boulevard  
M inneapolis , MN 55440

Mr. Richard L. Reinhart 
VP Human Resources 
W estinghouse E le c t r ic  Corporation  
W estinghouse B u ild in g , Gateway Center 
P it tsb u r g h ,  PA 15222

Mr. H. W. Clarke J r .
Sr VP Personnel
American Telephone and Telegraph Company 
550 Madison Ave 
New York, NY 10022

Mr. Joseph W. Reddy 
VP, P ersonnel  
Campbell Soup Company 
Campbell P lace  
Camden, NJ 08101

Mr. C. Richard B lu n d e ll
VP, Personnel
General Foods Corporation
250 North S tr e e t
White P la in s ,  NY 10625

Mr. N. P. E llery  
Personnel  
K ellogg Company 
235 P orter  S tr e e t  
B a t t l e  Creek, MI 49016

Mr. J .  R. Story
V ice  P r e s id e n t ,  Personnel
The Maytag Company
403 West Fourth S t r e e t ,  North
Newton, IA 50208

Mr. Andrew S. B a rre tt
Sen ior  V ice  P r e s id e n t ,  Personnel
N abisco Brands, In c .
N abisco Brands Plaza  
Parsippany, NJ 07054
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Mr. Charles D. Putnam 
Sr VP Admn Personnel  
W hirlpool Corporation  
2000 U .S. 33 North 
Benton Harbor, MI 49022

Mr. Robert Burger 
General Manager 
C hevrolet Motor D iv is io n  
3007 Van Dyke Ave.
D e tr o i t ,  MI 48090

Mr. J .  J .  Heldrick  
VP A dm inistration  
Johnson & Johnson 
One Johnson & Johnson Plaza  
New Brunswick, NJ 08933

Mr. David K. Lelewer
VP and D irector  of Personnel
Levi S trauss & Co.
1155 B attery  S tr e e t  
San F ran cisco , CA 94111

Mr. John Mr. Watkins 
Sr Ex VP, S tr tg c  Bus Dev.
C olgate-P a lm olive  Company 
300 Park Avenue 
New York, NY 10022

Mr. Harry W. Coover J r .
Research & Development D iv.
Eastman Kodak Co.
343 S ta te  S t .
R ochester, NY 14650

Mr. James E. Hakes
S ec . Gen. Counsil
Libby McNeill & Libby Inc.
200 S. Michigan Ave 
Chicago, IL 60604

Mr. Donald G. R ev e lle  
Sr . VP Personnel
The Black and Decker Manufacturing Company 
701 East Jappa Road 
Towson, MD 21204

Mr. William W. Lane 
Gen. Man. Olds D iv .
Oldsmobile D iv is io n  
920 Townsend S t .
Lansing MI, 48921
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Mr. Earl T. Leonard J r .
Sr VP Corp A f fa ir s  
Coca Cola Company 
310 North Avenue N.W.
A tlan ta , GA 30313

Mr. Brant W. H i l l  
Sr VP Admn
Magnovox Govt & Indst E lec Co. 
1313 Production Road 
Fort Wayne, IN 46802

Mr. K. R e is ,  General Manager 
Green Giant Co-.
200 S. 6th S t .
M inneapolis, MN 55402

Ms. V ir g in ia  L. Ward 
VP Human Resources 
P il lsb u r y  Co.
200 S. 6th St  
M inneapolis, MN 55402

Mr. W illiam E. Sanders 
VP Corp Personnel  
Sears Roebuck & Company 
Sears Tower 
Chicago, IL 60684

Mr. J .  Roger King 
VP Personnel  
PepsiCo, In c .
Purchase, NY 10577

Mr. Bruce Carswell  
Sr VP Personnel  
GTE Corp.
One Stamford Forum 
Stamford, CT 06904

Mr. Christopher J .  Wheeler 
VP Human Resources 
Minnesota Mining & MFG Co.
3M Center
S t .  Paul, MN 55414

Mr. John R. Mocek J r .
C u rtis  Mathis Home Entr Ctr 
4605 W. Waco Dr.
Waco, TX 76710
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Mr. John L. Sims 
VP Corp Personnel 
D ig i t a l  Equipment 
146 Main S tr e e t  
Maynard, MA 01754

Mr. C. Richard B lu n d e ll  
VP Personnel  
General Foods Corp.
250 North S t .
White P la in s ,  NY 10605

Mr. Richard H. B ie r ly  
VP Human Resources 
Burroughs Corporation  
Burroughs P lace  
D e tr o i t ,  MI 48232

Mr. Edward T. McCabe 
VP Sec & Gen Council  
S w ift  & Company 
1919 S w ift  Dr.
Oak Brook, IL 60521

Mr. Reuben W. Berry 
Sr VP Human Resources 
B e a tr ic e  Companies, In c .
2 N La S a l l e  St
Chicago, IL 60602Mr. Berry

Mr. D. Jack Ryan 
Sr VP,Personnel 
Trans World A ir l in e s  
605 Third Avenue 
New York, NY 10158

Mr. Donald Rohdy 
Research & Development 
Hunt-Wesson Foods In c .
1645 W.Valencia Dr. 
F u lle r to n ,  CA 92631

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



APPENDIX E 

Job D e sc r ip t io n s

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



QUALITY ENGINEER POSITION DESCRIPTION T-3
SENIOR QUALITY ENGINEER

OBJECTIVE
To perform tasks resulting from approved self-initiated or assigned 
programs to achieve desired results.
ORGANIZATIONAL RELATIONSHIPS
Usually reports to a supervisor or manager.
POSITION REQUIREMENTS
This classification is considered the introductory level for 
inexperienced PhD graduates in the Physical, Biological, or 
Engineering Sciences, or individuals with B.S. or M.S. degrees in 
those sciences, plus applicable experience or individuals with 
equivalent related work experience.
Must be an innovator and a developer of new methods and techniques and 
as a Quality Resource, assist in determining the procedures basic to 
identifying, quantifying, and controlling quality costs, systems and 
processes.
TECHNICAL FACTORS
Initiates ideas and has significant responsibility to make well 
considered and sound decisions in establishing project and program 
objectives and criteria. Performs major assignments with appreciable 
latitude in responsibility for unreviewed action or decisions.
Develops and implements quality and reliability programs and systems 
of major complexity.
Uses knowledge of statistical techniques, quality technology and 
science to arrive at practical and cost effective solutions to 
problems of major complexity.
Develops statistically valid tests; implements inspection and audit 
procedures; and supports process capability studies on projects of 
major complexity.
Initiates design reviews and other supporting activities for new or 
revised product. Helps establish or revise auality specifications.
Obtains, records, and analyzes quality data and observations.
Develops and uses computer data bases and programs for efficient data 
analysis.
Establishes, implements and maintains systems to control vendor 
quality.
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Analyzes or assists in handling customer complaints.
Prepares written and oral progress reports that are organized to best 
communicate results of evaluations and investigations.
Initiates creative and innovative ideas and suggests appropriate 
program changes.
Performs analysis, testing and evaluation on projects of major 
complexity.

f  .......
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QUALITY ENGINEER POSITIO N  DESCRIPTION T - l
QUALITY ENGINEER

OBJECTIVE
To perform assigned tasks with supervision, within a specific 
timetable.
ORGANIZATION
Usually reports to a supervisor or a senior technical individual. 
POSITION REQUIREMENTS
This classification is considered the introductory level for 
inexperienced B.S. graduates in the Physical, Chemical, Biological, 
and Engineering Sciences or equivalent related work experience.
TECHNICAL FACTORS
Makes useful suggestions and independent minor decisions on problems 
and reaches technical conclusions. Provides input in planning and 
setting priorities.
Develops and implements quality and reliability programs of lesser 
complexity.
Uses knowledge of statistical techniques, quality technology and 
science to arrive at practical and cost effective solutions to 
problems of lesser complexity.
Develops statistically valid tests, implements inspection and audit 
procedures; and supports process capability studies on projects of 
lesser complexity.
Participates in design reviews and other supporting activities for new 
or revised products. Helps establish or revise quality 
specifications.
Obtains, records, and analyzes quality data and observations. Uses 
computer data bases and programs for efficient data analysis.
Implements and maintains systems to control vendor quality. Analyzes 
or assists in handling customer complaints.
Prepares written and oral progress reports that are organized to best 
communicate results of evaluations and investigations. Gives oral 
presentations.
Is aware of technical/quality and economic opportunity and takes 
initiative to test ideas.

f  '
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Performs analysis, testing and evaluation on projects of lesser 
complexity.
INTERPERSONAL SKILLS
Functions as an effective member of Quality Action teams, and adds 
harmonious and efficient working relations.
Participates in quality awareness and other Total Quality Process 
activities.
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QUALITY ENGINEER POSITION DESCRIPTION T-2
ADVANCED QUALITY ENGINEER

OBJECTIVE
To perform assigned tasks with limited supervision, within a specific 
timetable.
ORGANIZATIONAL RELATIONSHIPS
Usually reports to a supervisor or a senior technical individual. 
POSITION REQUIREMENTS
This classification is considered the introductory level for 
experienced M.S. graduates in the Physical, Chemical, Biological, and 
Engineering Sciences or individuals with B.S. degree in those sciences 
plus applicable experience or individuals with equivalent related work 
experience.
TECHNICAL FACTORS
Performs varied and somewhat difficult assignments, has some latitude 
for unreviewed action and decision making. Assists in establishing 
project objectives and priorities.
Develops and implements quality and reliability programs and systems 
of moderate complexity.
Uses knowledge of statistical techniaues, quality technoloqy and 
science to arrive at practical and cost effective solutions to 
problems of moderate complexity.
Develops- statistically valid tests, implements inspection and audit 
prodedures, and supports process capability studies on projects of 
moderate complexity.
Participates in design reviews and other supporting activities for new 
or revised products. Helps establish or revise quality 
specifications.
Obtains, records, and analyzes quality data and observations, using 
computer data bases and programs for efficient data analysis.
Implements and maintains systems to control vendor quality.
Analyzes or assists in handling customer complaints.
Prepares written and oral progress reports that are organized to best 
communicate results of evaluations and investigations.
Initiates creative and innovative ideas and suggests appropriate 
program changes.

f
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Performs analysis, testing and evaluation on projects of moderate 
complexity.
INTERPERSONAL SKILLS
Functions as an efficient member of Quality Action Teams, and adds to 
harmonious and efficient working relations. May train, guide, or 
counsel others in technical skills, quality awareness, or other Total 
Quality Process activities.
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P O S IT IO N  SPECIFICA TIO N

TITLE: QUALITY CONTROL COORDINATOR
CODE 069.127-6 

STATUS Exempt

Develops and organizes the s t a t i s t i c a l  q u a lity  co n tro l program in  designated 

inspection  operations, explains p rin c ip le s  o f  program to  personnel concerned 

and develops required  forms, charts and in s tru c tio n  sheets. Analyzes speci

f ic a tio n s  and i l lu s tr a t io n s  o f m ateria ls  to  e s ta b lish  q u a lity  inspection  

requirem ents, reviews inspection  rep o rts  to  determine nature and ex ten t o f 

reported  de fec ts , and advises o f  ac tio n  requ ired . Examines operations where 

s t a t i s t i c a l  q u a lity  contro l has been in s ta l le d  to  determine adequacy o f 

program and make adjustm ents. In s tru c ts  and assigns Q uality C ontrol Checkers 

on methods to  be used, reviews s t a t i s t i c a l  q u a lity  con tro l re p o r ts , charts  

and graphs and compares w ith previous re p o r ts . Analyzes inspection  re p o r ts , 

m a te ria l q u a lity  records, and re la te d  data  to  asce rta in  q u a lity  trends being 

developed by ind iv idual supp liers . Prepares rep o rts  showing p rogress, recom

mended changes, and re la te d  inform ation, and confers w ith vendors' rep resen ta

t iv e s  re la tiv e  to  fa ilu re  o f p a rts  to  meet sp ec ific a tio n s . Performs re la te d  

du ties  as requ ired .

E x p e r ie n c e  P r e f e r r e d :

Equivalent to  five  yea rs ' general automotive experience, p referab ly  including 

two y e a rs1 in  inspection and q u a lity  con tro l a c t iv i t ie s  o f the Company. 

Education P re fe rred :

Equivalent to  a high school education p lus two y ea rs1 specia lized  tra in in g  

in  s t a t i s t i c s .

Revised 5/1/77
Tftt otowo stottmont n ftoc ts  gtm rot  dttQils r tc tssa ry  for potfofmorco o f  thojoO
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POSITION SPECIFICATION

Wlf. STAFF QUALITY EffGIHEHK C

coot 0 8 2 .369-8

STATUS Except

Reviews and analyzes designated  Company and vendor q u a lity  co n tro l problems re la te d  to  

one o r  more components o f th e  product to  determine causes o f q u a li ty  problems and recom

mend appropria te  co rrec tiv e  ac tio n . Conducts sp ec ia l q u a lity  stud ies  and te s t s  to  obtain  

d a ta  to  be used In  th e  development of nev or rev ised  q u a lity  standards, Inspection  

methods, and o rgan iza tiona l and te 3 t procedures; p repares, compiles, and analyzes p e r t i 

nent d a ta  to  be used In  the  o v e r-a ll  review and evaluation  of d iv is io n a l and p la n t 

performance; compiles necessary  background Information fo r  reconc iling  d isputed  q u a lity  

standards and Inspection  methods o f forward and fu tu re  model Q uality  C ontrol Programs; 

analyzes and compiles b asic  d a ta  to  be used in  s t a f f  evaluation  and approval o f new 

d iv is io n a l p ro je c ts  a s  th ey  p e r ta in  to  Q uality  C ontro l; In v es tig a tes  proposed changes 

In  sp ec ific a tio n s  to  determine th e i r  e f f e c t  on q u a li ty  standards, m ateria ls  Inspection , 

and production methods, and makes recommendations to ,a f fe c te d  s t a f f 3  and d iv is io n s . 

Renders tech n ica l a ss is tan ce  and advice to  the O ffice of the  General Counsel in  le g a l and 

se rv ice  claims Involving Ford Motor Company products; reviews prelim inary  d ra f ts  of 

Company p o lic ie s , standards, systems, and tra in in g  courses r e la t iv e  to  the ana ly s is  and 

Improvement o f product q u a li ty  and provides rev is ions or a d d itio n a l m ateria l as required; 

develops procedures to  standard ize q u a lity  te s tin g  methods on a  Company-wide b a s is . 

Performs re la te d  d u tie s  as  requ ired .

Experience P re fe rred ;

Equivalent to  e ig h t years experience in  Manufacturing and/or Engineering A c tiv itie s , 

p re fe rab ly  including f iv e  years in  Q uality  Control O perations.

Education Preferred :

Equivalent to  fo u r years o f  college tra in in g  in  Mechanical Engineering or re la te d  
engineering courses. _  . _ . . .  , ,  ,  . ,

T m  ■ im w i i u  wfiom f m e  Aorita n o f l o e  for p n fjrmma  o f no fm
iov * 5 7  4870-CO i iM o k  wwwirf00 Maf oM fcdiu<■«

Reviewed 5 /1 /7 7
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Title
Sr. Quality Assurance Representative 

Position Concept
In the area of procurement, quality assurance achieves and 
maintains, at minimum cost, the required quality level of 
mechanical or electrical product procured from a supplier. 
Possesses knowledge in several commodity areas with specific 
knowledge required in more complex/critical commodities such 
as modules, complex electrical assemblies, etc. Provides 
technical direction to other department personnel in 
training and complex problem solving.

Responsibilities
1. Provides tech n ica l work d ir ec tio n  to  procurement 

q u a lity  assurance personnel.

2. Coordinates the work assignm ents o f  q u a lity  assurance 
rep resen ta tiv es  to  insure th a t dead lines are met, 
p r o je c ts  are completed, required reports are f i l e d ,  and 
a balanced workload i s  m aintained.

3. Represents procurement q u a lity  assurance in  tec h n ica l  
m eetings w ith su p p lie s , engineering fu n ctio n s , 
procurement, and corporate procurement q u a lity  
assurance.

4. M onitors, r e so lv e s , and c o n tr o ls , manufacturing q u a lity  
problems on procured components/products.

r . . . . . . . . . . . . . .  ~
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U N I V E R S I T Y  O F  W I S C O N S I N

STO U T
M E N O M O N I E  W I S C O N S I N  5 4 7 5 1

September 29, 1986

Dear
The University of Wisconsin-Stout is in the process of developing a 
program in quality technology. In an effort to design the best 
possible program, information about you and your job are needed. We 
will be surveying approximately 290 practicing Certified Quality 
Engineers in an attempt to determine the importance and frequency of
various tasks performed on the job. We are also asking you to
predict what tasks will be important in the future.
The survey process will require three rounds of questionnaires. The 
first relative to the present, the second relative to the future, and 
the third relative to reasons for anticipated changes. Each round 
will require about fifteen to twenty minutes of your time.
No one in your company will have access to your responses, nor will 
they receive any information supplied by you or any other individual 
respondents. Your name and address have been supplied by the 
American Society for Quality Control.
Your assistance will be greatly appreciated. Please return the 
enclosed prepaid postcard indicating your decision to participate.
Thank you for your time.
Sincerely,

Zenon T. Smolarek, Associate Professor 
Industrial Management Department

U N IV ER SITY  O F  W ISC O N SIN -ST O U T  IS  AN EQU AL O PPO RTU N ITY  AN D  A FFIRM A TIV E A CTIO N UNIV ERSITY .

r  ' “ .....................................
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1 . I would l i k e  to  p a r t ic ip a te  in  th e  stu d y . 
 Yes  No

2 . Years o f  ex p er ien ce  in  q u a l ity  c o n tr o l .  
 Y rs.

3 . Years in  p r e se n t p o s i t io n .   Y rs.

4 . Formal tr a in in g  in  q u a lity  en g in eer in g :  
 No Formal T rain ing
 Seminars/W orkshops (How many?_____ )
 C o llege /T ech  School Courses

(How many? )

Zenon Smolarek 
115 Tech. Wing
U n iv e r s ity  o f  W iscon sin -S tou t  
Menomonie, W isconsin  54751
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U N I V E R S I T Y  O F  W I S C O N S I N

STO U T
M E N O M O N I E  W I S C O N S I N  5 4 7 5 1

September 29, 1986

Dear
You have agreed to participate in the quality engineering task 
survey sponsored by the Industrial Management Department of the 
University of Wisconsin-Stout- Thank you.
Enclosed you will find the survey instrument for round one. 
Please take your time in completing it, then return it in the 
enclosed envelope.
You should expect the survey instrument for round two in several 
weeks. Once again, thank you.
Sincerely,

Zenon Smolarek, Assistant Professor 
Industrial Management Department

UNIVERSITY O F  W ISC O N SIN -ST O U T IS  AN EQUAL O PPO RTU N ITY  A N D  A FFIRM A TIV E A CTIO N  UNIVERSITY.

f
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QUALITY ENGINEERING STUDY 
Round One - The Present

Directions; Listed below are tasks performed by quality engineers, 
followed by two categories of responses. Importance is a measure relating 
to the accomplishment of your job function. Frequency is a measure of how 
often you perform that task. Read over all of the tasks to get an overall 
view of them. If you feel any have been left out, add them in the space 
provided. Next, indicate your response by placing an X over the 
appropriate number. The scales are as follows:

Importance
1 = Not Important
2 = Somewhat Important
3 = Important
4 = Very Important
5 = Imperative

Frequency of Performance
1 = Never
2 = Seldom
3 = Somewhat Frequently
4 = Frequently
5 = Very Frequently

Task
Design Review
1. Review quality specifications
2. Relate specifications to process 

capability.
3. Identify potentially significant 

variables.
4. Develop pilot-run quality 

procedures.
5. ________________________________

Importance Frequency

1 2 3 4 5  1 2 3 4 5
1 2 3 4 5  1 2 3 4 5

1 2 3 4 5  1 2 3 4 5

1 2 3 4 5  1 2 3 4 5

1 2 3 4 5  1 2 3 4 5

Process Capability
1. Identify potential controlling 

variables.
2. Develop/select statistical tests.
3. Analyze statistical data.

1 2 3 4 5

1 2 3 4 5
1 2 3 4 5

1 2 3 4 5

1 2 3 4 5
1 2 3 4 5
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Task Importance Frequency

4. Develop/utilize computer data 1 2 3 4 5  1 2 3 4 5
bases/programs.

5. __________________________________  1 2 3 4 5  1 2 3 4 5

Process Control
1. Develop/implement inspection/audit 1 2 3 4 5  1 2 3 4 5

procedures.
2. Develop/implement control chart 1 2 3 4 5  1 2 3 4 5

procedures.
3. Establish control limits. 1 2 3 4 5  1 2 3 4 5
4. Review/revise control procedures. 1 2 3 4 5  1 2 3 4 5
5. Develop/revise control reporting 1 2 3 4 5  1 2 3 4 5

procedures.
6.   1 2 3 4 5  1 2 3 4 5

Vendor Relations
1. Develop/implement acceptance 

sampling procedures.
2. Develop vendor quality systems.
3. Assist vendors with quality system 

development/revision.
4.

1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5
1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5

Customer Relations
1. Develop/implement customer feedback 1 2 3 4 5  1 2 3 4 5  

systems.
2. Analyze customer feedback. 1 2 3 4 5  1 2 3 4 5
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Task

3. Trace variation through 
manufacturing system.

Importance 

1 2 3 4 5 

1 2 3 4 5

Frequency 

1 2 3 4 5 

1 2 3 4 5

Applications
1. Communication

a. Write understandable reports/ 
proposals.

b. Speak/discuss clearly
2. Leadership

a. Motivate subordinates and peers.
b. Delegate responsibilities.
c. Perform training sessions.

3. Management
a. Plan activities.
b. Organize resources.

4. Statistical
a. Apply descriptive statistics.
b. Apply inferential statistics.
c. Design experiments.

5. Computer
a. Design/select computer programs.
b. Utilize available software.

6. Technical/Scientific
a. Design/improve processes.
b. Evaluate product materials.

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5
1 2 3 4 5
1 2 3 4 5

1 2 3 4 5
1 2 3 4 5

1 2 3 4 5
1 2 3 4 5
1 2 3 4 5

1 2 3 4 5
1 2 3 4 5

1 2 3 4 5
1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5
1 2 3 4 5
1 2 3 4 5

1 2 3 4 5
1 2 3 4 5

1 2 3 4 5
1 2 3 4 5
1 2 3 4 5

1 2 3 4 5
1 2 3 4 5

1 2 3 4 5
1 2 3 4 5

r
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Task

c. Apply design procedures.
7. Others 

a.

b.

Importance Frequency

1 2 3 4 5  1 2 3 4 5

1 2 3 4 5  1 2 3 4 5

1 2 3 4 5  1 2 3 4 5

r
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M E N O M O N I E  W I S C O N S I N  5 4 7 5 1

February 11, 1987

Dear :
You have completed round one of the quality engineering task 

survey sponsored by the Industrial Management Department of the 
University of Wisconsin-Stout. Thank you.

Enclosed you will find the survey instrument for round two. It 
identifies the most frequent responses from the first round. The 
second round attempts to deal with the future and what quality 
assurance professionals will be concerned with in five years. Please 
take your time in completing it, then return it in the enclosed 
envelope.

You should expect the survey instrument for round three in 
several weeks. Once again, thank you.

Zenon Smolarek, Assistant Professor 
Industrial Management Department

ZS/kl

i o n m n  s t o u t  i.'. a ; ;  r - j i ' - v ,  o p p o r t u h i t ,  a m . a i  r  h i m a t i v i ' a c t i .-u
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QUALITY ENGINEERING STOD1T
Round TVo - The Future; Five Years Hence

Directions; Listed belcw are tasks performed by quality engineers, followed by two 
categories of responses. Importance is a measure relating to the accomplishment of the 
job function. Frequency is a measure of hew often the task is performed. Each category 
reports the mode value of the round one responses. Read over all of the tasks to get an 
overall view of them. If you feel any have been left out, add them in the space 
provided. Next, indicate your response by placing an X over the appropriate number. The 
scales are as follows:

SCALE
Importance
1 = Not Important
2 = Somewhat Important
3 = Important
4 = Very Important
5 = Imperative

Frequency
1 = Never
2 = Seldom
3 = Somewhat Frequently
4 = Frequently
5 = Very Frequently

Importance Response For Frequency Response For
Tbsk
Design Review
1. Review quality specifications
2. Relate specifications to process 

capability.
3. Identify potentially significant 

variables.
4. Develop pilot-run quality 

procedures.
5.

Mode
Round
One
(5)
(5)

(3)

(3)

Round Two 
Importance 
Will Be;

1
1

1

1

1

2 3 
2 3

2 3

2 3

2 3

Mode
Round
One
(3)
(3)

(3)

(2)

Round TVo 
Frequency 
Will Be:

1
1

1

1

1

2 3 
2 3

2 3

2 3

2 3

1. Identify potential controlling 
variables.

(4) 1 2 3 4 5 (3) 1 2 3 4

2. Develop/select statistical tests. (4) 1 2 3 4 5 (3) 1 2 3 4
3. Analyze statistical data. (4) 1 2 3 4 5 (4) 1 2 3 4
4. Develop/utilize computer data (3) 1 2 3 4 5 (3) 1 2 3 4

bases/programs.
5. 1 2 3 4 5 1 2 3 4 5

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



204

-  2 -

Importance Response For Frequency
Task
Process Control
Y. Develop/implement inspection/audit 

procedures.
2. Develop/implement control chart 

procedures.
3. Establish control limits.
4. Review/revise control procedures.
5. Develop/revise control reporting 

procedures.
6. _______________
Vendor Relations
Y. Develop/implement acceptance 

sampling procedures.
2. ' Develop vendor quality systems.
3. Assist vendors with quality system 

development/revision.

Customer Relations
T! Develop/implement customer feedback 

systems.
2. Analyze customer feedback.
3. Trace variation through 

manufacturing system.
4. ___________________________

Applications
1. Communication

a. Write understandable reports/ 
proposals.

b. Speak/discuss clearly

Mode Round One Mode
Round
One

Inportance 
Will Be:

Round
One

(4) 1 2 3 4 5 (4)

(4) 1 2 3 4 5 (4)

(4) 1 2 3 4 5 (3)
(4) 1 2 3 4 5 (3)
(3) 1 2 3 4 5 (3)

1 2 3 4 5

(3) 1 2 3 4 5 (3)

(4) 1 2 3 4 5 (1)
(3) 1 2 3 4 5 (2)

1 2 3 4 5

(4) 1 2 3 4 5 (3)

(3) . 1 2 3 4, 5 (3)
(4) 1 2 3 4 5 (3)

1 2 3 4 5

(5) 1 2 3 4 5 (4)

(5) 1 2 3 4 5 (4)

Response For 
Round Pro 
Frequency 
Will Be:

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5
1 2 3 4 5
1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5
1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5
1 2 3 4 5

1 2 3 4 5

1 2 3 4 5 

1 2 3 4 5

I
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Inportance Response For Frequency Response For 
Mode Round One Mode Round Pro 

Task Round Inportance Round Frequency
One Will Be: One Will Be:

2. Leadership
a. Motivate subordinates and peers. (4) 1 2 3 4 5 (4) 1 2 3 4 5
b. Delegate responsibilities. (4) 1 2 3 4 5 (3) 1 2 3 4 5
c. Perform training sessions. (4) 1 2 3 4 5 (3) 1 2 3 4 5

3. Management
a. Plan activities. (4) 1 2 3 4 5 (4) 1 2 3 4 5
b. Organize resources. (4) 1 2 3 4 5 (4) 1 2 3 4 5

4. Statistical
a. Apply descriptive statistics. (4) 1 2 3 4 5 (3) 1 2 3 4 5
b. Apply inferential statistics. (4) 1 2 3 4 5 (3) 1 2 3 4 5
c. Design experiments. (4) 1 2 3 4 5 (2) 1 2 3 4 5

5. Computer
a. Design/select ccnputer programs. (3) 1 2 3 4 5 (2) 1 2 3 4 5
b. Utilize available software. (4) 1 2 3 4 5 (4) 1 2 3 4 5

6. Technical/Scientific
a. Design/inprove processes. (4) 1 2 3 • 4 5 (2) 1 2 3 4 5
b. Evaluate product materials. (4) 1 2 3 4 5 (2) 1 2 3 4 5
c. Apply design procedures. (3) 1 2 3 4 5 (3) 1 2 3 4 5

7. Other
a. 1 2 3 4 S 1 2 3 4 5

b. 1 2 3 4 5 1 2 3 4 5

r
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QUALITY BCTNEEKOG STUDY
Round TVo - The Future; Five Years Hence

Directions; Listed below are tasks performed by quality engineers, followed by two 
categories of responses. Inportance is a measure relating to the accocplishment of the 
job function. Frequency is a measure of how often the task is performed. Each category 
reports the mode value of the round one responses. Read over all of the tasks to get an 
overall view of than. If you feel any have been left out, add them in the space 
provided. Next, indicate your response by placing an X over the appropriate nusber. The 
scales are as follows:

SCALE
Importance
1 = Not Inportant
2 = Somewhat Inportant
3 = Inportant
4 = Very Inportant
5 = Inperative

Frequency
1 = Never
2 = Seldom
3 = Somewhat Frequently
4 = Frequently
5 = Very Frequently

Inportance
Mode

Response For 
Round TVo

Frequency
Mode

Response For 
Round TVo

Task Round
One

Inportance 
Will Be:

Round
One

Frequency 
Will Be:

Desiqn Review
1. Review quality specifications (4) 1 2 3 4 5 (3) 1 2 3 4 5
2. Relate specifications to process 

capability-
(4) 1 2 3 4 5 (3) 1 2 3 4 5

3. Identify potentially significant 
variables.

(4) 1 2 3 4 5 (3) 1 2 3 4 5

4. Develop pilot-run quality (3) 1 2 3 4 5 (2) 1 2 3 4 5
procedures.

5. 1 2 3 4 5 1 2 3 4 5

Process Capability
1. Identify potential controlling 

variables.
2. Develop/select statistical tests.
3. Analyze statistical data.
4. Develop/utilize computer data 

bases/programs.
5 . ___________________________

(4) 1 2 3 4 5 (4) 1 2 3 4 5

(4) 1 2 3 4 5 (3) 1 2 3 4 5
(4) 1 2 3 4 5 (5) 1 2 3 4 5
(4) 1 2 3 4 5 (3) 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5
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Inportance Response For Frequency Response For 
Mode Round One Mode Round TVo

Task Round Inportance Round Frequency
One Will Be: One Will Be:

Process Control
H  Develop/inplement inspection/audit (4) 1 2 3 4 5 (3) 1 2 3 4 5

procedures.
2. Develop/implement control chart (4) 1 2 3 4 5 (3) 1 2 3 4 5

procedures.
3. Establish control limits. (4) 1 2 3 4 5 (3) 1 2 3 4 5
4. Review/revise control procedures. (4) 1 2 3 4 5 (3) 1 2 3 4 5
5. Develop/revise control reporting (4) 1 2 3 4 5 (3) 1 2 3 4 5

procedures.
6.   1 2 3 4 5  1 2 3 4 5

Vendor Relations
TI Develop/iaplement acceptance (4) 1 2 3 4 5 (4) 1 2 3 4 5

sampling procedures.
2. Develop vendor quality systems. (4) 1 2 3 4 5 (2) 1 2 3 4 5
3. Assist vendors with quality system (4) 1 2 3 4 5 (2) 1 2 3 4 5

development/revision.
4.   1 2 3 4 5  1 2 3 4 5

Customer Relations
1̂  Develop/inplement customer feedback (4) 1 2 3 4 5 (2) 1 2 3 4 5

systems.
2. Analyze customer feedback. (5) 1 2 3 4 5 (2) 1 2 3 4 5
3. Trace variation through (4) 1 2 3 4 5 (3) 1 2 3 4 5

manufacturing system.
4.     1 2 3 4 5  1 2 3 4 5

Applications
1. Communication

a. Write understandable reports/ 
proposals.

b. Speak/discuss clearly

One
tance
Be:

Mode
Round
One

4 5 (3)

4 5 (3)

4 5 (3)
4 5 (3)
4 5 (3)

4 5

4 5 (4)

4 5 12)

4 5 (2)

4 5

4 5 (2)

4 5 (2)
4 5 (3)

4 5

4 5 (5)

i 4 5 (5)

r "
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Inportance Response For Frequency Response For 
Mode Round One Mode Round TVo 
Round Inportance Round Frequency 
One Will Be: One Will Be:

2. Leadership
a. Motivate subordinates and peers. (4) 1 2 3 4 5 (4) 1 2 3 4 5
b. Delegate responsibilities. (4) 1 2 3 4 5 (4) 1 2 3 4 5
c. Perform training sessions. (5) 1 2 3 4 5 (3) 1 2 3 4 5
Management
a. Plan activities. (4) 1 2 3 4 5 (4) 1 2 3 4 5
b. Organize resources. (4) 1 2 3 4 5 (4) 1 2 3 4 5
Statistical
a. Apply descriptive statistics. (4) 1 2 3 4 5 (5) 1 2 3 4 5
b. Apply inferential statistics. (3) 1 2 3 4 5 (2) 1 2 3 4 5
c. Design experiments. (4) 1 2 3 4 5 (3) 1 2 3 4 5
Conputer
a. Design/select ccoputer programs. (3) 1 2 3 4 5 (2) 1 2 3 4 5
b. Utilize available software. (4) 1 2 3 4 5 (2) 1 2 3 4 5
Technical/Scientific
a. Design/inprove processes. (4) 1 2 3 4 5 (4) 1 2 3 4 S
b. Evaluate product materials. (4) 1 2 3 4 5 (4) 1 2 3 4 5
c. Apply design procedures. (4) 1 2 3 4 5 (2) 1 2 3 4 5
Other
a. 1 2 3 4 5 1 2 3 4 5

b. 1 2 3 4 5 1 2 3 4 5

E ~ ■" '
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U N I V E  R S  ' r  Y O F  W  I S  C  N  S  I M

S T O U T
M E N O U O N l :  W I S C O N S I N  j  4  i  5 '

June 2, 1987

Dear :

Rounds one and two of the Quality Engineering Survey have been 
completed. The first found identified the importance and frequency 
of performance of selected quality engineering tasks in the present. 
Round two did so for the future. The results of round two indicate 
that there will be a significant increase in quality engineering 
activity during the next five years.

Enclosed you will find a survey for the third and final round. 
Its purpose is to attempt to identify the major factors that will 
influence the expected increase in quality engineering activity.
Your response will be greatly appreciated. If you respond, you will 
receive complete results of the survey.

Thank you for your time.

Sincerely,

Zenon T. Smolarek, Associate Professor 
Industrial Management Department

ZS/kl

'•'i. »"irr o r  vssmsmi STC'.it ic * r i  cc i'-v . c r r o r n r ir r v  4N r, 4 rri«:\tA t r a c t i o n  i-jr . f i r r . ; ,
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Round Three 
Quality Engineering Survey

Directions; Following are listed the potential factors for 
the expected increase in the importance and frequency of 
performance of quality engineering tasks. Please read all 
ten and add any you feel should be added. Then rate each, 
including any you have added, on the scale provided. The 
rating scale is from zero (0) to five (5) where zero 
indicates that the factor will have no influence on the 
increase and five indicates that the factor will have a
major influence. Indicate your response by placing a check
(✓") mark on the line of the scale. After completing the 
rating, please circle the number of the two most 
influential factors.
POTENTIAL FACTOR RATING SCALE

No Major
Influence Influence

1. An increase in consumer 
quality requirements.

2. Increased quality offered 
by competitors on the 
international market.

3. Increased quality offered 
by competitors on the 
national market

4. An increased emphasis 
placed on quality by the top 
management of my company.

5. An increase in quality 
requirements called for 
by subcontractees.

6. An increase in quality 
requirements caused by 
federal or state 
legisfation.

7. Increased quality required 
of the presently used 
manufacturing processes.

F-----------------------------—  '
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POTENTIAL FACTOR RATING SCALE
No Major

Influence Influence
Increased quality 0 1 2  3 4 5
engineering activity due 
to the installation of 
new equipment and/or 
processes.
Increased quality 0 1 2  3 4 5
engineering activity due 
to the introduction of 
new products and/or new 
product options.
Increased quality 0 1 2  3 4 5
engineering activity due 
to the installation of 
new production and 
inventory“control svstens.
  0 1 2 3 4 5

0 1 2 3 4 5

After completing the rating, please circle the number of 
the two most influential factors for the expected increase.

Return to: Zenon Smolarek
Industrial Management Department 
University of Wisconsin-Stout 
Menomonie, Wisconsin 54751

9.

1 0 .

11.
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