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I bel ieve t h a t  most people in m y  audience would agree t h a t  t h e  use o f  s ta-  
t i s t i ca l  techniques can improve t h e  p roduc t i v i t y  i n  a wide range o f  com- 
panies. T h i s  i s  t r u e  - u p  t o  a point .  O u r  experience a t  t h e  Portsmouth 
Naval Sh ipyard  leads us t o  take a much wider  po in t  o f  v iew toward  t h i s  
quest ion than  we or ig ina l ly  had taken. The  t r a i n i n g  package began as a 
sequence o f  courses f o r  employees i n  t h e  use o f  simple stat ist ical  tools. It 
d idn ' t  t ake  too long f o r  t h e  Sh ipyard  management t o  see t h a t  t h i s  was n o t  
su f f i c ien t  f o r  t h e i r  needs. 

T h e  f i r s t  t h i n g  not iced was t h a t  problem solv ing is  almost always best  done 
i n  a g r o u p  sett ing, and t h a t  none o f  t h e  t r a i n i n g  dealt  w i t h  t h i s  issue. 
Problem solv ing usual ly  involves work ing  w i t h  o ther  people, and is  most 
e f fec t ive  i n  t h e  hands o f  a dedicated team. In February,  I saw t h e  p lan t  
manager f o r  Mazda's Un i ted  States fac i l i t y  on  t h e  Cable News Network.  
Mazda was i n  t h e  process o f  h i r i n g  i t s  in i t ia l  round  o f  U.S. employees, and 
t h e  manager stressed t h a t  management considered t h e  ab i l i t y  t o  work  i n  a 
team on equal foo t ing  w i t h  t radi t ional  job sk i l ls .  A n  ef fect ive team is  much 
greater  than  t h e  sum o f  i t s  parts, and the  Japanese n u r t u r e  team-bui lding 
sk i l ls  in t h e i r  employees. In recent  years, Un i ted  States managers have 
become increasingly in terested i n  doing t h e  same. A t  a n y  rate, it was clear 
t h a t  we needed t o  deal ef fect ive ly  w i th  t h e  whole issue o f  team-bui lding 
sk i l ls .  

What else needed t o  be changed? The  problem was t h a t  t h e  people who l e f t  
t h e  stat is t ics courses and t r i e d  t o  app ly  what  t h e y  had learned on t h e i r  
jobs were f rus t ra ted .  What was t h e  nature  o f  t h e i r  f rus t ra t ions? T h e y  were 
met w i t h  roadblocks p u t  u p  by managers. The i r  fel low workers d idn ' t  t r u s t  
t h e  new techniques. T h e y  didn' t  have t h e  sk i l ls  t o  relate e f fec t ive ly  w i t h  
fel low workers  i n  t h e i r  own areas, w i th  people i n  o ther  shops and codes a t  
t h e i r  same level, o r  w i th  subordinates o r  super iors ins ide and outside t h e i r  
areas. T h e y  d idn ' t  know how t o  make ef fect ive presentat ions t o  groups 'of 
managers, t o  convince them t h a t  the i r  recommendations f o r  improvement 
were wor th  implementing. I n  short, lack o f  sk i l ls  i n  stat ist ics as well as in 
human relat ions and team-bui lding needed t o  be deal t  wi th.  So we address- 
e d  these issues i n  a new course, "A Group Approach t o  Problem Solving". 
I w i l l  g i v e  more details a l i t t l e  later.  

B u t  f i r s t  I want  t o  make an important po in t  based on t h i s  experience. T h e  
improvement o f  p roduc t i v i t y  (as classically considered) is  t h e  wrong  goal 
f o r  a company's management t o  pursue.  Rather, it should seek t o  be  compe- 
t i t i ve .  T o  produce more a t  a lower cost i s  t o  improve product iv i ty ,  b u t  t o  
be  competit ive is  t o  produce exact ly  what  y o u r  cl ients want  i n  terms o f  
qual i ty ,  de l i ve ry  schedules, price, and perhaps o ther  measures as well. 
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Wickham Skinner, i n  an art icle i n  the  July-August  1986 issue o f  the  
Harvard Business Review ent i t led "The Product iv i ty  Paradox", makes 
exact ly t h i s  same point.  There must be a change i n  climate, s tar t ing a t  the 
top and going all the way t o  the bottom (although the bottom can "push" 
the  top! ) .  There must be a single-minded focus on the improvement of  com- 
pet i t ive position; t radi t ional ly  defined p roduc t i v i t y  improvement wi l l  be an 
easy consequence of  th is  one all-important goal. And th is  leads t o  the 
necessity t o  improve the  system as a whole: exact ly  where statistical tech- 
niques are most powerful! The best way t o  improve competitive position, 
and coincidentally improve qual i ty  and product iv i ty ,  is  t o  take f u l l  advan- 
tage of  the  synergy between an appropriate management strategy and the 
correct  statistical tools. 

A t  the Shipyard, we found i n  management the  f u l l  range of  att i tudes t o -  
ward a new philosophy. I n  the workers, we found a great  deal o f  skep- 
ticism toward any new program - they  had seen too many come and go. A t  
least par t ia l ly  because they work i n  a government faci l i ty, employees tend 
t o  have a "can't change the system" att i tude. I n  addition, there is a h igh 
degree of  emphasis on inspection, checking, and placing blame. 

Management had attempted t o  g ive everyone who would get  t he ' t r a i n i ng  
some orientation t o  the change i n  management sty le and t o  the fac t  tha t  
they  would be formed into project teams which would ident i fy  and solve 
problems stat ist ical ly. Yet, when they  a r r i ved  i n  class, many employees 
had no understanding o f  why they were there. Many resented having been 
taken f rom the i r  jobs, and having been ordered t o  go t o  t ra in ing.  Often 
supervisors who should have been tak ing the course wi th  the i r  subordi-  
nates ordered them to  class b u t  d i d  not attend themselves. They were e f -  
fect ively "delegating" the problem-solving responsibi l i ty. Employees often 
f e l t  defensive because they saw th is  new program as a threat  t o  the i r  jobs. 
B u t  more often, workers were over t l y  hostile, not  believing management 
was a t  al l  committed t o  improving qual i ty .  Many saw the new program as 
jus t  one more charade b y  management which would have t o  be tolerated 
on ly  un t i l  the Commander changed, and which would b r i ng  them no benefi t  
and on ly  more work.  So we decided t o  bu i ld  into the fabr ic of  the stat is t i -  
cal t ra in ing  a s t ruc ture  which would deal w i th  these issues of  at t i tude and 
human relations skil ls. 

Our  new course began wi th active listening, a technique whereby the l is-  
tener feeds back t o  the speaker a shor t  summary of  what he has heard. We 
also stressed t ha t  the actual words used are on ly  a pa r t  of  what happens 
i n  effect ive communication. Things such as body language, voice tone, eye 
movement, emotions, etc. are also v e r y  important. This exercise helped 
make people feel tha t  they could t r u s t  us wi th  the t ru th ,  and tha t  we 
would be t r u t h f u l  w i th  them. This is invaluable i n  the industr ia l  sett ing. 
On a pract ical level, the workers could see (at the ve ry  least) tha t  active 
l istening would be v e r y  valuable du r i ng  such times as sh i f t  tu rnover  of  
jobs. 

It also set the  stage f o r  a recur r ing  theme: the  importance of awareness. 
When work ing wi th  a problem solving team, everyone needs t o  be ve ry  
aware o f  every th ing  tha t  is going on: aware of  one's own role, aware o f  
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how tha t  role f i t s  i n  locally and global ly i n  the whole process, and aware o f  
how other's actions both l imit and expand the  f u l l  range o f  outcomes. 

Brainstorming is a good way t o  teach acceptance o f  other ideas, no matter 
how bizarre. Quali ty circles usual ly use "structured" brainstorming, 
wherein the group members g ive ideas i n  succession. The reason is t ha t  
th i s  assures tha t  everyone wi l l  have an oppor tun i ty  t o  speak, and wi l l  not  
feel tha t  t hey  have t o  assert themselves i n  order  t o  be heard. "Unstruc- 
tured"  brainstorming allows anyone t o  p u t  f o r t h  an idea a t  any time, so 
long as no one else is  ta lk ing.  Th is  approach assumes t ha t  the people i n  
the group have a sensi t iv i ty  t o  and awareness of the  others involved i n  the 
brainstorming session. I n  either approach, the  group has a powerful tool 
i n  i ts  search f o r  answers t o  the questions it must natural ly  address. We 
included brainstorming ear ly i n  our  course, both t o  make tha t  point  and t o  
get  across these ideas about team-building skil ls. 

Many group decisions are made by tak ing a vote. Th is  is an eff icient way 
t o  reach a decision, and ye t  lacks many o f  the  at t r ibutes o f  an ideal deci- 
sion-making process. One would l ike  it if al l  o f  the members of  the team 
were wi l l ing t o  work  t o  implement whatever decisions get  made. Also, one 
would l ike t o  be sure tha t  everyone wi th  something t o  say about the deci- 
sion were given a f u l l  chance t o  be heard by the  others. Everyone should 
feel, a t  the end o f  the process, t ha t  the i r  ideas had been given a fa i r  
hearing. The group should take a suf f ic ient  amount of  time in  i ts  delibera- 
tions t o  be sure tha t  it has considered all of  the important variables. It is 
rare  tha t  all of  these goals are met, and par t icu lar ly  so if the f inal  decision 
is  reached by voting. Almost always, the vote is  taken too soon. And if 
one member's position loses i n  the vote, the people agreeing wi th it wi l l  
most l ikely feel tha t  they "lost": they wi l l  simply withdraw (to a greater o r  
lesser degree) from the group process. Rarefy wi l l  they be committed t o  
car ry ing ou t  the decision. So we decided t o  include an introduction t o  con- 
sensus decision making in  our  course. It is much more dif f icult ,  and usual- 
ly more time-consuming, b u t  it requires the best from all of  the group 
members and could be used as a vehicle t o  make more points about the 
ski l ls necessary f o r  individuals t o  have i n  order  t o  work well i n  a team 
sett ing. 

When teams come together t o  f i nd  ways t o  improve what they are doing, 
then, the individuals need some specific ski l ls (outl ined above) as well as 
statistical knowledge (outlined b y  Professor Gaudard). Bu t  th is  is not 
enough. They  need t o  have had experience i n  bu i ld ing good team qualities 
wi th  other people, t o  have seen good and bad examples of  group funct ion- 
ing.  They need t o  know the role of  "group chemistry" i n  determining how 
well o r  poor ly a team performs i ts  task. They need a good understanding 
o f  the role a team leader plays i n  the process, t ha t  th is  person can have a 
powerful impact (both positive and negative) upon the effectiveness of  the 
group process. They need t o  understand the necessity f o r  a recorder o r  
"secretary" i n  order t o  have a record of  what occurred (both f o r  fu tu re  
reference and f o r  interim reports t o  management). They also need t o  devel- 
op, du r ing  the course of  the prel iminary training, an abi l i ty  t o  accept 
over t  and subliminal cr i t ic ism o f  themselves, an ab i l i ty  t o  respect the i r  
cohorts even when they disagree w i th  them, and a commitment t o  the 
problem-solving procedure. The ideal way t o  learn these th ings is t o  ex -  
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perience them, rather than just  have the instructor assert their  r ighteous- 
ness. So we developed a structure i n  which these ideas were incorporated 
in to  exercises which overt ly dealt wi th the task of  problem solving. 

To  monitor and teach these attitudes and skills, we decided tha t  it was 
important t o  have a group assistant (or faci l i tator) be present wi th  each 
group throughout the exercises included i n  the  course. This person's role 
was t o  be mainly that  of  an observer, b u t  wi th  the power t o  intervene if 
absolutely necessary. Also, the group assistant would help the team reflect 
on i ts effectiveness, point out  good as well as inappropriate comments from 
group members, add observations which had been missed by the part ic i -  
pants, etc. Also the team could use the assistant af ter  the course if tha t  
seemed useful i n  i ts problem-solving ef for ts.  

More details on how these goals were actually implemented in  our  course 
wil l  be given by Professor Shore in  the next  talk. Because of  our  exper i -  
ence with the Portsmouth Naval Shipyard we agree with W. Edwards 
Deming and others that  mere statistical t ra in ing i n  the industr ial sett ing i s  
doomed to  failure. Also needed are a commitment from management a t  a l l  
levels t o  a new way of doing business, and the inclusion in  the t ra in ing of 
basic team-building and human relations skil ls. The change in  management 
philosophy must come from within the organization itself. The Group Ap-  
proach to  Problem Solving course which we have developed is  an effective 
tool in  helping the organization meet the statistical and human relations 
requirements. 
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