
Training's the Problem! 
Or Is It? 
1 raining is often the First to be blamed for a kink in the 
manufacturing process. But a task force at a high-technology 
firm uncovered other culprits in its so-called "training 
problem." 

By J O H N R. HON AR 

The set t ing was a 50- to 75-million-
dollar manufac tu r ing c o m p a n y , 
t he largest division of a mid-

w e s t e r n h igh - t echno logy f i rm, T h e 

division had recent ly b e e n p e g g e d for 

i m p r o v e d m a n u f a c t u r i n g t r a i n i n g 

p r o g r a m s , fol lowing a rapid g r o w t h in 

p e r s o n n e l f rom 250 to more than 8 0 0 . 

T h e p r o d u c t s w e r e mic roe l ec t ron i c 

c o m p o n e n t s — i n t e g r a t e d c i rcui t s de-

s igned , built and a s s e m b l e d into m o r e 

c o m p l e x par t s . T h e p rob lem was that 

many pa r t s w e r e be ing re jec ted and 

d i sca rded at t h e inspect ion s tage , and 

m a n y of the re jects were f lawless. 

E s t i m a t e d loss to t h e c o m p a n y : millions 

of dollars worth of good pans a year. 
T h e re jec ted pa r t s p r o b l e m hit the 

company ' s m a n a g e m e n t c o m m i t t e e agen-

da early in May 1981. T h e c o m m i t t e e 

disclosed that for t he fiscal year 1981, 

several million dollars wor th of p a r t s -

good o n e s a long with u n a c c e p t a b l e 

o n e s — h a d been rejected and sc rapped in 

visual inspec t ion opera t ions . T o m a k e 

ma t t e r s worse , t he e s t ima ted loss was 

based on a 1981 cost-per-part that was ex-

p e c t e d to escala te by m o r e t h e n 50 per-

cent irt 1982 as the compex i ty oFthe parts 

increased . 

N o t surprisingly, lively d i scuss ions 

regarding this problem ensued . A consen-

sus e m e r g e d that more thorough operator 

t raining was t h e likely solut ion to the 

p r o b l e m . As a resul t , the m a n a g e m e n t 

c o m m i t t e e quickly assigned several senior 
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eng ineers and m e , t he training and 

d e v e l o p m e n t manage r , to thoroughly in-

vest igate t h e p r o b l e m . W e w e r e to return 

within four to six w e e k s wi th r e c o m m e n -

da t ions for a solut ion. M y ma jo r r espon-

sibility in this task force was to design a 

"training solution," calling on the engineers 

as needed for their technica l exper t i se in 

p roduc t ion m e t h o d s , qual i ty a s su rance 

and so on. 

The investigation 
O u r task fo rce immedia te ly sought fur-

ther clarification of the re jec ted par t s 

p r o b l e m . The posi t ion tha t i n a d e q u a t e 

t ra ining was t h e culprit i m p r e s s e d us as 

be ing just o n e a m o n g a n u m b e r of poss i -

ble causes . W e dec ided to ga ther addi-

t ional , i n d e p e n d e n t data b y c o n d u c t i n g 

s t ruc tured personal interviews with s o m e 

of t h e manufac tu r ing skills t ra iners and 

visual inspect ion ope ra to r s , superv isors 

and manager s . For ty -e igh t in terviews 

w e r e c o n d u c t e d , and the data ob ta ined 

w e r e tabula ted and ana lyzed . T h e s e 

revealed a n u m b e r of cond i t ions : 

• T h e visual inspection of p roduc t parts 

t ook place in t h r ee d i f ferent p roduc t ion 

d e p a r t m e n t s under th ree d i f ferent and in-

d e p e n d e n t se t s of superv i s ion . 

• The total p roduc t ion floor work force 

of approx ima te ly 4 0 0 ope ra to r s included 

s l i gh t ly m o r e t h a n 1 0 0 o p e r a t o r s 

ded ica ted to visual inspec t ions . S e v e n t y -

five p e r c e n t of the p r o d u c t i o n f loor work 

force had no m o r e t han a high school 

educa t i on . Fif ty p e r c e n t had no prior 

m i c r o e l e c t r o n i c s m a n u f a c t u r i n g e x -

p e r i e n c e b e f o r e jo in ing the c o m p a n y . 

• Mos t of t h e p roduc t ion and eng ineer -

ing suppor t managers acknowledged that 

visual inspec t ions w e r e s o m e of the mos t 

difficult jobs on the p roduc t ion floor. 

T h o s e ope ra to r s required high levels of 

c o m p e t e n c e , pe r sona l mot iva t ion and 

task discipline. N e v e r t h e l e s s , t h e r e were 

no differential hourly wages b e t w e e n the 

visual inspec to rs and the rest of t h e p ro-

duc t ion work fo rce . 

• T h r e e independen t groups of manufac-

turing skills trainers p rov ided the t raining 

for t he 100 + visual inspect ion opera tors . 

T r a i n i n g cons i s t ed largely of having the 

opera to r s read and s tudy technical spec-

i f i c a t i o n s d r a f t e d b y p r o f e s s i o n a l 

eng inee rs . O p e r a t o r s w e r e cert if ied as 

visual inspectors if they could pass a writ-

ten tes t cove r ing the relevant specs . 

• T h e s e v e r a l l e n g t h y t e c h n i c a l 

specif icat ions associa ted with conduc t ing 

visual i n s p e c t i o n s w e r e f r e q u e n t l y 

changed , o f t en several t i m e s a w e e k . 

M a n y t imes t h o s e c h a n g e s w e r e c o m -

municated haphazardly to t h e trainers and 

opera to r s . 

• T h e visual inspections were conduc ted 

on a variety of e q u i p m e n t with d i f ferent 

configurations. For example , the visual in-

spec t ion of mic roe lec t ron ic circui ts re-

quires using mic roscopes at magnification 

p o w e r s that may range f rom 5 0 - p o w e r to 

over 6 0 0 - p o w e r . T h e use of various lens 

combina t ions and lighting sources affects 

wha t an opera to r sees . T h e inspec t ions 

also were conduc ted without s tandardized 

t e c h n i q u e s . 

The results of t he s t ructured interviews 

gave us real reason to bel ieve tha t t he 

visual inspect ion opera t ions had m o r e 

than a training p r o b l e m . T h e resul ts also 

p rov ided clear d i rect ion for c o n d u c t i n g 

two addit ional s tud ies . 

In t he first s t u d y we surveyed all pro-

duct ion floor e q u i p m e n t used for conduc-

ting visual i n spec t ions . All impor t an t 

features of the e q u i p m e n t were c o m p a r e d 

and contras ted. A sample of rejected parts 

was evaluated for de fec t s by a skilled 

opera to r w ho used each of the exis t ing 

conf igura t ions of inspec t ion e q u i p m e n t . 

T h e r e s u l t s of th i s s t u d y w e r e 

s o m e w h a t u n e x p e c t e d . Because t h e 

e q u i p m e n t and e q u i p m e n t conf igura t ion 

d i f fe rences w e r e so grea t , it was difficult 

to obta in cons i s t en t inspect ion evalua-

t ions of the re jected parts . W h a t could b e 

seen as a de fec t with o n e p iece of equip-

m e n t could not always b e verif ied with 

a n o t h e r . Also, b e c a u s e of differing view-

ing lens a r r a n g e m e n t s , t he var ious 

ope ra to r s were inspec t ing parts at dif-

f e ren t levels of magn i f i ca t ion . T h i s 

resul ted in s o m e opera tors seeing de fec t s 

tha t o the r s could not see . 
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In t he second s tudy , our task fo rce 

looked m o r e closely at the technica l 

specif icat ions for the visual inspec t ions . 

T h o s e specs w e r e the major t ra ining 

aids in p repar ing ope ra to r s . A read ing 

specialist d e t e r m i n e d the reading level of 

t he key specs . T h e y were so heavy w ith 

technical jargon tha t they were j u d g e d at 

a "professional* reading level. Selected key 

paragraphs f rom several of the specs w e r e 

also given to new and expe r i enced 

opera to r s for their in te rp re ta t ion . Sixty 

pe rcen t could not correct ly in terpre t t h e 

paragraphs . W h e n the s a m e paragraphs 

were given to t h e visual inspec t ion skills 

trainers, one-third could not give a correct 

in te rpre ta t ion . 

Recommendations 

With the second s tudy conc luded , we 

were ready to formula te correct ive recom-

m e n d a t i o n s for review by the m a n a g e -

m e n t c o m m i t t e e . T h e data we had col-

lected s trongly sugges ted that the re w e r e 

actually several p r o b l e m s : 

B Problem: organizational structure and 

coordination of information processing. We 
r e c o m m e n d e d g roup inga l l of the various 

visual inspect ion ope ra t ions into one 

ope ra t ing unit under a general superv isor 

report ing to the area p roduc t ion manager . 

All visual inspect ion t ra ining should be 

coordinated through a supervisor of visual 

inspec t ion t raining. A new pos i t ion , 

superv isor of visual inspec t ion c h a n g e 

cont ro l , should be c r ea t ed to c o o r d i n a t e 

and eva lua t e c h a n g e s m a d e to t he 

technical specs guiding visual inspections. 

W e bel ieved these changes in organiza-

tional s t ruc tu re would r educe organiza-

t ional complex i ty and increase t he func-

tional g rouping of visual inspec t ion per-

sonne l . T h e p r o p o s e d s t ruc tu re would 

e leva te the s ta tus of visual inspect ion 

t ra ining within the p r o d u c t i o n organiza-

t ion. T h e managerial focus n e e d e d to 

deve lop cons i s tency of training approach 

and t echn ique would thus b e es tab l i shed , 

and a d e q u a t e e x p o s u r e and redress to 

identif ied p r o b l e m s would be e n s u r e d . 

Finally, the s t ructure we r e c o m m e n d e d 

would in t roduce a n e e d e d con t ro l point 

for t he c o m m u n i c a t i o n of c h a n g e s in pro-

duc t ion p r o c e s s e s and visual inspec t ion 

opera t ions to all a f fec ted par t ies . 

• P»vbkm: operator job training. Recom-
m e n d a t i o n s i n c l u d e d r e v i e w i n g for 

technical accuracy all technical specs used 

for training visual inspec t ion opera to rs . If 

necessa ry , a technica l wri ter should be 

used to deve lop the s p e c s . T h e fo rma t 

and language should be easily unde r s tood 

by ope ra to r s with no m o r e than a high 

school educat ion and no prior exposu re to 

mic roe lec t ron ics m a n u f a c t u r i n g . 

A t ra in- the- t ra iner p rogram should be 

init iated for all visual inspec t ion skills 

t ra iners to make t h e m prof ic ient at con-

duct ing the inspections. Also, t h e trainers 

shou ld c o m p l e t e cross t ra in ing for t he 

various inspection operat ions . W e recom-

m e n d e d d i rec t ing all visual inspec t ion 

skills t ra iners to deve lop coopera t ive ly 

t ra in ing spec i f ica t ions , t raining manua l s , 

t raining aids and job p e r f o r m a n c e evalua-

t ions to a c c o m p a n y the r e d e v e l o p e d 

technical specs . 

• Problem: operator work incentive. Our 
task force r e c o m m e n d e d that t he manage-

m e n t c o m m i t t e e s tudy , adop t and imple-
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Adoption and action on some (recommendations) but not 
others would be similar to putting patches on a leaking 
bucket 
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merit s o m e f o r m of work incent ives for 

visual inspection operators . A work incen-

tive p rog ram would -acknowledge the 

complexi ty of t he task, t he sophis t icat ion 

of necessary j o b skills, and the high levels 

of personal dedicat ion and mot ivat ion re-

quired to p r o d u c e cons i s t en t long- term 

quality w o r k . T h r o u g h wage different ials 

or non-wage incen t ives , this p rog ram 

would reduce t h e high o p e r a t o r tu rnover 

(which s o m e y e a r s r eached 5 0 p e r c e n t ) 

and i m p r o v e o p e r a t o r mora le . In m a k i n g 

the r e c o m m e n d a t i o n , we recognized that 

a m o r e t ho rough s tudy would have to be 

c o n d u c t e d to ident i fy an incent ive pro-

gram tailored t o t h e n e e d s and values of 

t h e c o m p a n y and its ope ra to r s . 

• Problem: inspection equipment and equip-
ment configuration. W e r e c o m m e n d e d 

s tandard iz ing all e q u i p m e n t used to con-

duc t visual inspect ions . (A particular con-

figuration of e q u i p m e n t was r e c o m -

m e n d e d for adop t ion . ) W e also r e c o m -

m e n d e d conduc t ing all visual inspec t ions 

at s t anda rd i zed levels of m i c r o s c o p e 

magnif icat ion and in an es tab l i shed se-

q u e n c e of activit ies. 

W e recognised tha t e q u i p m e n t could 

not solve inspect ion disparit ies caused by 

d i f fe rences in opera to r visual acui ty . But 

we s t rongly be l ieved that a s t anda rd ized 

e q u i p m e n t conf igurat ion would allow all 

ope ra to r s to beg in f rom essent ial ly t h e 

s a m e p o i n t . 

T h e task fo rce was conv inced tha t ac-

c e p t a n c e and cor rec t ive act ion on all our 

r e c o m m e n d a t i o n s w a s requi red to solve 

the p r o b l e m totally. Adop t ion and act ion 

on s o m e but not o the r s would b e similar 

to pu t t ing p a t c h e s on a leaking b u c k e t . 

T h e p a t c h e s might hold, bu t t he bucke t 

still would be de fec t i ve and could begin 

leaking again at any t ime . 

Reactions from the committee 

T h e m a n a g e m e n t c o m m i t t e e reviewed 

and endorsed all of t he r ecommenda t ions . 

T h e y author ized immedia t e implementa -

tion of s o m e and wi thheld act ion on the 

o the rs . 

T h e m a n a g e m e n t c o m m i t t e e dec ided 

not to act on any of the r e c o m m e n d a t i o n s 

regarding organizat ional s t ruc tu re and 

coord ina t ion of in fo rmat ion p rocess ing . 

T h e y r easoned that " imp lemen t ing the 

r e c o m m e n d a t i o n s would be too costly 

and too d is rupt ive of the s ta tus quo in the 

manufac tu r ing d e p a r t m e n t s . " T h e y also 

dec ided to "defer and c o n t i n u e to s tudy" 

the mat te r of opera to r work incent ives for 

"possible i m p l e m e n t a t i o n at s o m e later 

da te . " 

C o r r e c t i v e ac t ion was au thor ized for 

the r e c o m m e n d a t i o n s c o n c e r n i n g the 

s tandardiza t ion of inspect ion e q u i p m e n t , 

e q u i p m e n t conf igura t ions and inspect ion 

p rocedu re s . T o accompl ish those r e c o m -

m e n d a t i o n s , e q u i p m e n t was t r aded be-

t w e e n inspec t ion areas in o rder to 

deve lop , as m u c h as poss ib le , m a t c h e d 

e q u i p m e n t and e q u i p m e n t configurat ions 

wi thin areas. All new inspect ion equip-

m e n t pu rchased had to con fo rm to our 

r ecommenda t ion as well. T h r o u g h a com-

binat ion of t h e s e activit ies, mos t of t he 

des i red e q u i p m e n t s tandard iza t ion was 

ach i eved . 

W e m a d e an a t t emp t to s tandardize the 

inspect ion p r o c e d u r e s used in the dif-

ferent visual inspection areas. But because 

the re were different poin ts of view regard-

ing the need for s t andard iza t ion , and 

b e c a u s e t he organiza t ional s t r uc tu r e 

r e c o m m e n d a t i o n s had not b e e n im-

p lemen ted , we were not totally successful 

in achieving and main ta in ing tha t r e c o m -

m e n d e d s tandard iza t ion . 

O u r task fo rce had t h e m o s t success in 

t he area of ope ra to r j o b training. T h e 

m a n a g e m e n t c o m m i t t e e au thor ized im-

m e d i a t e a c t i o n o n all of t h o s e 

r e c o m m e n d a t i o n s . 

All t he technical specs used to direct 

t h e visual inspec t ion opera t ions were 

carefully rev iewed for technical accuracy. 

An a t t e m p t w a s also m a d e to r e d u c e t h e 

complex i ty of the language used in t he 

specs . T h e sho r t coming in this action was 

managemen t ' s ass ignment of professional 

eng inee r s t o c o n d u c t the reviews and 

rewri tes , wi thou t the aid of a layperson or 

technical wri ter . S o m e i m p r o v e m e n t was 

m a d e in developing a format that could be 

m o r e easily u n d e r s t o o d by opera tors . But 

t he rewr i t ten specs still did not cons t i tu t e 

a very ef fec t ive training aid for opera tors . 

M y staff and I deve loped a c o m p r e h e n -

sive t rain-the-trainer p rogram, which was 

c o m p l e t e d by the skills t ra iners serving 
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the \ isual inspect ion ope ra t ions . An at-

t e m p t was m a d e within t he p r o d u c t i o n 

d e p a r t m e n t s to improve the trainers ' own 

inspection skills. T h e y also b e c a m e m o r e 

familiar with t he visual inspec t ion opera -

t ions c o n d u c t e d in p r o d u c t i o n areas out -

side their own areas . 

W e also deve loped a c o m p r e h e n s i v e 

sys tem for des igning and c o n d u c t i n g 

operator job training and job certif ication. 

This sys tem detai led the d e v e l o p m e n t of 

training specs , training manuals and other 

training aids. G u i d e d by this s y s t e m , w e 

deve loped a c o m p r e h e n s i v e t raining pro-

gram for visual inspect ion opera to rs . T h e 

program was c o m p o s e d of specif ic j o b 

k n o w l e d g e and job p e r f o r m a n c e t ra ining 

objec t ives . Each objec t ive was eva lua ted 

by one of several d i f ferent eva lua t ive 

t echn iques . A m i n i m u m level of accep t -

able p e r f o r m a n c e for each ob jec t ive was 

also d e t e r m i n e d . O p e r a t o r s w o r k e d 

through the t raining objec t ives in a 

p r e d e t e r m i n e d order , "passing" each ob-

ject ive be fo re moving a h e a d . T h e skills 

trainers worked with the visual inspect ion 

opera tors to m a k e sure that they suc-

cessfully mas te red all the object ives in the 

training p rogram, U p o n success fu l c o m -

plet ion of t h e t ra ining p r o g r a m , t he 

opera tors w e r e "job cert i f ied" to conduc t 

visual inspec t ions of p roduc t par t s . 

R e t r a i n i n g e x i s t i n g o p e r a t o r s un -

covered m a n y s h o r t c o m i n g s in their 

knowledge of the j o b . As p r o b l e m s were 

identif ied, they were co r r ec t ed th rough 

additional training before individuals con-

t inued in t he p rog ram. T h e t ra in ing con-

cluded with each ope ra to r inspect ing a 

group of 50 par t s , several of which con-

tained k n o w n de fec t s . By the t i m e the 

t raining e n d e d , all ope ra to r s could cor-

rectly d i f fe ren t ia te good f rom bad par ts 

within p r e d e t e r m i n e d error limits. 

Lessons to the trainer 

More than a year has pas sed s ince our 

cask force m a d e its r e c o m m e n d a t i o n s to 

the m a n a g e m e n t c o m m i t t e e . S ince tha t 

time, the new training activities have been 

c o m p l e t e d . 

T h e skills t ra iners work ing with t h e 

visual inspect ion ope ra to r s are be t t e r 

p repa red now and work with e f fec t ive 

t r a i n i n g m a t e r i a l s . T h e t e c h n i c a l 

specif icat ions that gu ide the inspect ion 

opera t ions are be t t e r than b e f o r e . T h e 

opera to r s are now m o r e highly skilled at 

their jobs . T h e inspec t ion d i f fe rences 

caused by using n o n s t a n d a r d i z e d equ ip -

m e n t have been jus t abou t e l imina ted . 

The organizational s t ruc tu re in which the 

visual inspect ion ope ra t ions t ake p lace , 

and t h e employee incent ives to do t h e job 

remain about as they had b e e n b e f o r e our 

i nvo lvemen t with t he p r o b l e m . 

T r a i n i n g p rob lems , such as t h e o n e 

reviewed here , can be qui te instructive for 

t raining prac t i t ioners . W o r k i n g th rough 

this p rob lem clearly re focused several im-

po r t an t lessons: 

• Look before you leap. Up-front "hip-
pocke t " analyses of p rob l ems in organiza-

t ions o f t e n tend to b e t o o s implis t ic . Ear-

ly solut ions should be c o n s i d e r e d , but in 

t he c o n t e x t of a wider s t udy of t he p r o b -

lem. T h e r e is no subs t i tu te for data abou t 

the p rob lem. Fact finding is essential. T h e 

p e o p l e mos t closely assoc ia ted with t h e 

p r o b l e m o f t en see it clearly and can offer 

plausible solut ions . Solicit their v iews. 

• Things, arent always -what they seem to be. 
U p o n c lose inspec t ion , a "training" p rob -

lem f requent ly turns up interrelated prob-

lems associa ted with t echno logy , c o m -

munica t ions and m a n a g e m e n t s t ruc tu re . 

All m u s t be dealt with b e f o r e t ra in ing 

solves the p r o b l e m . 

• Half a loaf is better than none. When 
m a k i n g r e c o m m e n d a t i o n s to solve c o m -

plex t ra in ing p r o b l e m s , e x p e c t less 

m a n a g e m e n t e n d o r s e m e n t than you 

believe necessary for a total solution to the 

p r o b l e m . It is impor t an t initially to shoo t 

for total approva l , but it's equal ly impor-

tant to be p r epa red to work with jus t o n e 

or a f ew e n d o r s e d par ts . Loca l ized (in-

t e rg roup , i n t e r d e p a r t m e n t ) so lu t ions are 

more likely to be a p p r o v e d than s y s t e m 

( in t ragroup, i n t r adepa r tmen t ) ones . 

• Success is •where you find it. Partial suc-
cess in solving a complex training problem 

is be t te r than n o success at all. T h e r e may 

be o ther opportuni t ies in the future to chip 

away at yet unreso lved par t s of t he p rob -

lem. Be thankfu l for any d o c u m e n t a l suc-

cesses , h o w e v e r small thev m a v be . 
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