Training's the Problem!

Or Is|t?

1 raining is often the Frga to be blamed for a kink in the
manufacturing process. But atask force at a high-technology
firm uncovered other culprits in its so-called "training

problem."”

By JOHN R. HON AR

he setting was a50- to 75-million-

dollar manufacturing company,

the largest division of a mid-
western high-technology firm, The
division had recently been pegged for
improved manufacturing training
programs, following a rapid growth in
personnel from 250 to more than 800.
The products were microelectronic
components—integrated circuits de-
signed, built and assembled into more
complex parts. The problem was that
many parts were being rejected and
discarded at the inspection stage, and
many of the rejects were flawless.
Estimated loss to the company: millions
of dollars worth of goodpans a year.

The rejected parts problem hit the
company's management committee agen-
da early in May 1981. The committee
disclosed that for the fiscal year 1981,
several million dollars worth of parts-
good ones along with wunacceptable
ones—had been rejected and scrapped in
visual inspection operations. To make
matters worse, the estimated loss was
based on a 1981 cost-per-part that was ex-
pected to escalate by more then 50 per-
cent irt 1982 as the compexity oFthe parts
increased.

Not surprisingly, lively discussions
regarding this problem ensued. A consen-
sus emerged that more thorough operator
training was the likely solution to the
problem. As a result, the management
committee quickly assigned several senior
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engineers and me, the training and
development manager, to thoroughly in-
vestigate the problem. We were to return
within four to six weeks with recommen-
dations for a solution. My major respon-
sibility in this task force was to design a
"training solution," calling on the engineers
as needed for their technical expertise in
production methods, quality assurance
and so on.

The investigation

Our task force immediately sought fur-
ther clarification of the rejected parts
problem. The position that inadequate
training was the culprit impressed us as
beingjust one among anumber of possi-
ble causes. We decided to gather addi-
tional, independent data by conducting
structured personal interviews with some
of the manufacturing skills trainers and
visual inspection operators, supervisors
and managers. Forty-eight interviews
were conducted, and the data obtained
were tabulated and analyzed. These
revealed a number of conditions:

* The visual inspection of product parts
took place in three different production
departments under three different and in-
dependent sets of supervision.

¢ The total production floor work force
of approximately 400 operators included
slightly more than 100 operators
dedicated to visual inspections. Seventy-
five percent of the production floor work
force had no more than a high school
education. Fifty percent had no prior
microelectronics manufacturing ex-
perience beforejoining the company.

¢ Most of the production and engineer-
ing support managers acknowledged that

visual inspections were some of the most
difficult jobs on the production floor.
Those operators required high levels of
competence, personal motivation and
task discipline. Nevertheless, there were
no differential hourly wages between the
visual inspectors and the rest of the pro-
duction work force.

¢ Three independent groups of manufac-
turing skills trainers provided the training
for the 100 + visual inspection operators.
Training consisted largely of having the
operators read and study technical spec-
ifications drafted by professional
engineers. Operators were certified as
visual inspectors if they could pass awrit-
ten test covering the relevant specs.

« The several lengthy technical
specifications associated with conducting
visual inspections were frequently
changed, often several times a week.
Many times those changes were com-
municated haphazardly to the trainers and
operators.

¢ The visua inspections were conducted
on a variety of equipment with different
configurations. For example, the visual in-
spection of microelectronic circuits re-
quires using microscopes at magnification
powers that may range from 50-power to
over 600-power. The use of various lens
combinations and lighting sources affects
what an operator sees. The inspections
also were conducted without standardized
techniques.

The results of the structured interviews
gave us real reason to believe that the
visual inspection operations had more
than atraining problem. The results also
provided clear direction for conducting
two additional studies.

In the first study we surveyed al pro-
duction floor equipment used for conduc-
ting visual inspections. All important
features of the equipment were compared
and contrasted. A sample of rejected parts
was evaluated for defects by a skilled
operator who used each of the existing
configurations of inspection equipment.

The results of this study were
somewhat unexpected. Because the
equipment and equipment configuration
differenceswere so great, it was difficult
to obtain consistent inspection evalua-
tions of the rejected parts. What could be
seen as adefect with one piece of equip-
ment could not always be verified with
another. Also, because of differingview-
ing lens arrangements, the various
operators were inspecting parts at dif-
ferent levels of magnification. This
resulted in some operators seeing defects
that others could not see.
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In the second study, our task force
looked more closely at the technical
specifications for the visual inspections.

Those specs were the major training
aids in preparing operators. A reading
specialist determined the reading level of
the key specs. They were so heavy with
technical jargon that they werejudged at
a"professional* reading level. Selected key
paragraphs from several of the specs were
also given to new and experienced
operators for their interpretation. Sixty
percent could not correctly interpret the
paragraphs. When the same paragraphs
were given to the visual inspection skills
trainers, one-third could not give acorrect
interpretation.

Recommendations

With the second study concluded, we
were ready to formulate corrective recom-
mendations for review by the manage-
ment committee. The data we had col-
lected strongly suggested that there were
actually several problems:

B Problem: organizational structure and

coordination of information processing. We
recommended groupingall of the various
visual inspection operations into one
operating unit under ageneral supervisor
reporting to the area production manager.
All visual inspection training should be
coordinated through asupervisor of visual
inspection training. A new position,
supervisor of visual inspection change
control, should be created to coordinate
and evaluate changes made to the
technical specs guiding visual inspections.
We believed these changes in organiza-
tional structure would reduce organiza-
tional complexity and increase the func-
tional grouping of visual inspection per-
sonnel. The proposed structure would
elevate the status of visual inspection
training within the production organiza-
tion. The managerial focus needed to
develop consistency of training approach
and technique would thus be established,
and adequate exposure and redress to
identified problems would be ensured.
Finally, the structure we recommended
would introduce a needed control point
for the communication of changes in pro-

duction processes and visual inspection
operations to al affected parties.

e P»vbkm: operatorjob training. Recom-
mendations included reviewing for
technical accuracy all technical specs used
for training visual inspection operators. If
necessary, a technical writer should be
used to develop the specs. The format
and language should be easily understood
by operators with no more than a high
school education and no prior exposure to
microelectronics manufacturing.

A train-the-trainer program should be
initiated for all visual inspection skills
trainers to make them proficient at con-
ducting the inspections. Also, the trainers
should complete cross training for the
various inspection operations. We recom-
mended directing al visual inspection
skills trainers to develop cooperatively
training specifications, training manuals,
training aids and job performance evalua-
tions to accompany the redeveloped
technical specs.

e Problem: operator work incentive. Our
task forcerecommended that the manage-
ment committee study, adopt and imple-

OUR 19th YEAR

Fortune 500 Companies and small businesses with no training
departments use LDA workshops on an ongoing basis to develop
executives, middle management, supervisorsand staff. Ninety per cent
of our clients come from referrals.

The Participation @ ! I!

The Leadership

Workshop:
4-Phase program
of behavior
modification for
executives and
middle managers.

M anagement
Workshop:

3VT. day communications
team |eadership

for supervisors

and staff.

For mor e details, write or call:

~The Image Impact
Workshop:
Counselling and
coaching in personal
packaging and non-verbal
communication.

LEADERSHIP DEVELOPMENT ASSOCIATES, INC.

99 Kinderkamack Road

Westwood, New Jersey 07675

(201) 666-9494

Circle No. 119 on Reader Service Card

Training and Development Journal, March 1985

85



NTL PROGRAMS FOR

MANAGERS
Some 1985 Dates:

Management Work Conference

Offered everv month

Influencing Effectively

May 5-10, Washington, DC

Personal, Team, and Organizational
Effectiveness

June 2-7, Alexandria, VA

Dealing with Difficult People
at Work

July 21-26, Snowmass, CO

Staff Development

July 29-Aug. 3, Bethel, ME

Positive Power and Influence

Aug. 5-10, Bethel, ME

NLP: New Patterns of
High Performance

Aug. 12-17, Bethel, ME

The Technology of Management

Aug. 1.2-18, Bethel, ME

Managing Work Unit Reorganizations

Sept. 9-13. Washington, DC

Senal for brochui:ﬁalg
w Rosslyn Station

a
x| H B
INSTITUTI_E

Circle No. 1300on Reader Service Card

703/527-1500

QUALITY TRAINING
RESOURCES

Supervisory / Sales / Management
(10 course Ubrary-65 Titles*

Dynamics of Sales Management
Making of a Salesman
Retail sales Power

Meeting Leading

You—The Supervisor

High Performance Leadership
Organizational Transactions

Performance Reviews
Appraisals in Action
Managerial Game Plan

Circle No. 132 on Reader Service Card

Big® Arlington, VA 22209

Adoption and action on some (recommendations) but not
otherswould be similar to putting patches on aleaking

bucket

merit some form of work incentives for
visual inspection operators. A work incen-
tive program would -acknowledge the
complexity of the task, the sophistication
of necessary job skills, and the high levels
of personal dedication and motivation re-
quired to produce consistent long-term
quality work. Through wage differentials
or non-wage incentives, this program
would reduce the high operator turnover
(which some years reached 50 percent)
and improve operator morale. In making
the recommendation, we recognized that
a more thorough study would have to be
conducted to identify an incentive pro-
gram tailored to the needs and values of
the company and its operators.

* Problem: inspection equipment and equip-
ment  configuration. We recommended
standardizing all equipment used to con-
duct visual inspections. (A particular con-
figuration of equipment was
mended for adoption.) We also recom-
mended conducting all visual inspections
at standardized levels of microscope
magnification and in an established se-
quence of activities.

We recognised that equipment could
not solve inspection disparities caused by
differences in operator visual acuity. But
we strongly believed that a standardized
equipment configuration would allow all
operators to begin from essentially the
same point.

The task force was convinced that ac-
ceptance and corrective action on al our
recommendations was required to solve
the problem totally. Adoption and action
on some but not others would be similar
to putting patches on a leaking bucket.
The patches might hold, but the bucket
still would be defective and could begin
leaking again at any time.

recom-

Reactions from the committee

The management committee reviewed
and endorsed all of the recommendations.
They authorized immediate implementa-
tion of some and withheld action on the
others.

The management committee decided
not to act on any of the recommendations
regarding organizational structure and
coordination of information processing.

They reasoned that "implementing the
recommendations would be too costly
and too disruptive of the status quo in the
manufacturing departments.”" They also
decided to "defer and continue to study"
the matter of operator work incentives for
"possible implementation at some later
date."

Corrective action was authorized for
the recommendations concerning the
standardization of inspection equipment,
equipment configurations and inspection
procedures. To accomplish those recom-
mendations, equipment was traded be-
tween inspection areas in order to
develop, as much as possible, matched
equipment and equipment configurations
within areas. All new inspection equip-
ment purchased had to conform to our
recommendation as well. Through a com-
bination of these activities, most of the
desired equipment standardization was
achieved.

We made an attempt to standardize the
inspection procedures used in the dif-
ferent visual inspection areas. But because
there were different points of view regard-
ing the need for standardization, and
because the organizational structure
recommendations had not been im-
plemented, we were not totally successful
in achieving and maintaining that recom-
mended standardization.

Our task force had the most success in
the area of operator job training. The
management committee authorized im-
mediate action on all of those
recommendations.

All the technical specs used to direct
the visual inspection operations were
carefully reviewed for technical accuracy.
An attempt was also made to reduce the
complexity of the language used in the
specs. The shortcoming in this action was
management's assignment of professional
engineers to conduct the reviews and
rewrites, without the aid of alayperson or
technical writer. Some improvement was
made in developing aformat that could be
more easily understood by operators. But
the rewritten specs still did not constitute
a very effectivetraining aid for operators.

My staff and | developed acomprehen-
sive train-the-trainer program, which was
completed by the skills trainers serving

Training and Development Journal, March 1985



the visual inspection operations. An at-
tempt was made within the production
departments to improve the trainers’ own
inspection skills, They also became more
familiar with the visual inspection opera-
tions conducted in production areas out-
side their own areas.

We also developed a comprehensive
svstem for designing and conducting
operator job training and job certification.
This system detailed the development of
training specs, training manuals and other
training aids. Guided by this system, we
developed & comprehensive training pro-
gram for visual inspection operators. The
program was composed of specific job
knowledge and job performance training
objectives. Each objective was evaluated
by one of several different evaluaove
techniques. A minimum level of accept-
able performance for each objective was
also determined. Operators worked
through the training objectives in a
predetermined order, "passing” each ob-
jective before moving ahead. The skills
rrainers worked with the visual inspection
operators to make sure that thev suc-
cessfully mastered all the objectives in the
training program. Upon successful com-
pletion of the training program, the
operators were “job certified” to conduct
visual inspections of product parts.

Retraining existing operators un-
covered many shortcomings in their
knowledge of the job. As problems were
identified, they were corrected through
additional training before individuals con-
tinued in the program. The training con-
cluded with each operator inspecting a
group of 50 parts, several of which con-
rained known defects, By the time the
training ended, all operators could cor-
rectly differentiate good from bad parts
within predetermined error limits.

Lessons to the trainer

More than a year has passed since our
task force made its recommendations to
the management committee. Since that
time, the new training activities have been
completed.

The skills trainers working with the
visual inspection operators are better
prepared now and work with effective
rraining materials. The technical
specifications that guide the inspection
operations are better than before. The
operators are now more highly skilled at
their jobs. The inspection differences
caused by using nonstandardized equip-
ment have been just about eliminated.
The organizational structure in which the

visual inspectuon operations take place,
and the employee incentives to do the job
remain about as they had been before our
involvement with the problem,
Training problems, such as the one
reviewed here, can be quite instructive for
training practitioners, Working through
this problem clearly refocused several im-
portant lessons:
8 ook before you leap. Up-front “hip-
pocket” analyses of problems in organiza-
tions often tend to be too simplistic. Ear-
lv solutions should be considered, but in
the context of a wider study of the prob-
lem. There is no substitute for data about
the problem. Fact finding is essential. The
people most closely assoctated with the
problem often see it clearly and can offer
plausible solutions. Solicit their views.
B Things aren’t always what they seem 1o be.
Upan close inspection, a “training” prob-
lem frequently turns up interrelated prob-
lems associated with technology, com-
munications and management structure,
All must be dealt with before training
solves the problem.
B Half a loaf is berter than none. When
making recommendations to solve com-
plex training problems, expect less
management endorsement than vou
believe necessary for a total solution to the
problem. It is important initially to shoot
for total approval, but it's equally impor-
tant to be prepared to work with just one
or a few endorsed parts. Localized (in-
tergroup, interdeparement) solutions are
more likely to be approved than system
(intragroup, intradepartment) ones.
8 Swccess is where you find fr. Partial suc-
cess in solving a complex training problem
is better than nosuccess at all. There may
be other opportunities in the future to chip
away at vet unresolved parts of the prob-
lem. Be thankful for any documental suc-
cesses, however small they may be.
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