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Customer Training 
Takes Off 
at Boeing 
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How can a company train 

its customers to use and 

maintain its products— 

especially when those 

products are high-tech and 

complex? Boeing met that 

challenge with a customer-

training program for its 

new 777 airplane. 

Commercial airplanes are some 
of the most complex and tech-
nically advanced products cre-

ated by industry today. Large com-
mercial jets have more than 30 major 
systems, and each system has many 
subsystems. The systems use multi-
ple levels of compute r processing. 
They communicate with each other 
on h igh-speed data buses that link 
o p e r a t i o n a l sys tems wi th an inte-
g ra ted d i sp lay sys tem and an on-
board maintenance system. 

To k e e p t h e s e a i r p l a n e s f ly ing 
reliably requires substantial invest-
m e n t s in the t r a i n i n g of a i r l i ne 
e m p l o y e e s . Airline e m p l o y e e s re-
ce ive t r a i n i n g f r o m the i r o w n 
e m p l o y e r s . But they a l so r ece ive 
t raining f rom commerc ia l a i rp lane 
manufac tu r e r s such as the Boe ing 
Company. Such training partnerships 
constitute a key factor in the effec-
tive opera t ion and ma in tenance of 
airline fleets. 

Standardizing aviation training 
As wi th any g o o d t r a in ing e f fo r t , 
B o e i n g ' s c h a l l e n g e in c r ea t i ng a 
high-quali ty training program for a 
c u s t o m e r s ta r t s wi th the u p - f r o n t 
analysis. 

Regulatory agenc ies and airl ine 
procedures govern maintenance prac-
tices at the local level, so each air-
p lane manufac tu r e r must des ign a 
basic training program that satisfies its 
entire customer base. As a result, such 
training programs lend to concentrate 
on tasks that are applicable to every-
o n e in c o m m e r c i a l av ia t ion . T h e 
diversity among the world 's airlines 
and the differences among national 
regulatory agencies make it a chal-
lenge to build training programs that 
satisfy this breadth of coverage. 

To s t anda rd ize course s t ructure 
for the industry, members of the Air 
Transport Association's maintenance-
t ra ining pane l w o r k e d to c rea te a 
s p e c i f i c a t i o n that d e f i n e s a higli-
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level , t a s k - o r i e n t e d a p p r o a c h For 
c o u r s e d e v e l o p m e n t . Airlines and 
a e r o s p a c e m a n u f a c t u r e r s w o r k e d 
together on the panel, so the specifi-
cation reflects a global response to 
their needs. 

The specification defines training 
levels and performance "blocks," or 
a r e a s of w o r k tasks , that d i rec t ly 
relate to airline maintenance activities 
throughout the commercial aviation 
industry. Five different training levels 
are possible; the level of a cou r se 
e s t ab l i shes its d e p t h of c o v e r a g e , 
based on the targeted student audi-
ence. The five ATA training levels: 
I general familiarization—both for 
managers and for n o n m a i n t e n a n c e 
employees 
• " ramp and t ransi t"—for mainte-
nance workers w h o turn around an 
airplane during a short interim stop 
I "line and base"—for workers who 
perform overnight and extended air-
plane maintenance 
I specialized courses—for mainte-
nance workers who perform special-
ized functions 
I o v e r h a u l — f o r s h o p e m p l o y e e s 
who perform component-level main-
tenance. 

Most courses taught by commer-
cial airplane manufacturers for their 
customers cover material at the first 
three training levels. Airlines typically 
conduct the more specialized courses 
for their own employees, in order to 
address training needs of a topical 
nature. And system vendors conduct 
classes at the overhaul level. 

Training per formance blocks are 
the general kinds of work tasks that 
d e f i n e the course con ten t . Course 
material reflects appropriate perfor-
mance blocks, based on their applic-
ability to the airplane system and the 
planned training level. 

T h e ATA s p e c i f i c a t i o n d e f i n e s 
these training performance blocks: 
I identification and location 
I purpose and interface 
• operation 
I functional description 
l maintenance practices 
• troubleshooting. 

Many airline employees use English 
only as a second language. So a key 
requirement of the ATA specification 
is the use of a simplified English stan-
dard, deve loped by the Association 
E u r o p e e n n e d e s Cons t ruc t eu r s de 

Materiel Aerospatial . This s tandard 
imposes a limited dictionary of words, 
which generally are assigned single 
meanings that are familiar to all avia-
tion personnel. 

In most cases, the words included 
in the AECMA standard can function 
only as specific parts of speech. For 
instance, a person can use the word 
"center" as a noun, but not as a verb. 
The standard also favors the use of 
active voice and short sentences, with-
out hard-to-read clusters of nouns. 

An early takeoff for training on 
the 777 
In m o s t cases , a i r l ine e m p l o y e e s 
receive training on a new a i rp lane 
before its actual delivery—sometimes 
several months before delivery. The 
extra t ime allows airline instructors 
to take course material presented by 
the airplane manufacturer and use it 
to train local employees who cannot 
make it to the manufacturer 's train-
ing course. 
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For a new airplane program, this 
means that the manufac turer ' s cus-
tomer-training organization must cre-
ate course material well before the 
first a i rp l ane is a s s e m b l e d . In the 
past, that constraint h a m p e r e d the 
ability of course developers to obtain 
graphic and technical details of sys-
tem installations. 

Not so for Boeing's new 777 air-
p l a n e . For the 777, e n g i n e e r i n g 
designers deve loped the entire air-
plane on computer before they com-
mitted the final product to produc-
tion. Course developers were able to 
use the design data in training mate-
rial. O n - l i n e a c c e s s to a d v a n c e d 

information enabled them to create 
graphics that normally would have 
been unavailable until much later in 
the development of the airplane. 

T h e 777 m a i n t e n a n c e - t r a i n i n g 
course-development team included 
45 course developers. All had experi-
ence as technical instructors in the 
maintenance-training classes, and all 
w e r e subjec t mat ter exper t s , with 
b a c k g r o u n d s in b o t h e n g i n e e r i n g 
and flight line maintenance. This mix 
of technical knowledge and practical 
experience enhances the quality and 
s c o p e of the training content . And 
instructional designers worked with 
each group of course developers to 
g u i d e the t r a in ing ' s i n s t ruc t iona l 
quality. 

The training program for the 777 
also had to satisfy regulatory agencies 
with regard to a trainee's ability to 
maintain the airplane for extended-
range opera t ions , after comple t ing 
the training. 

Extended-range operat ion refers 
to the o p e r a t i o n of a t w i n - e n g i n e 
commercial a i rp lane on long flight 
legs be tween airports. On previous 
tw in -eng ined a i rp lanes , an air l ine 
had to show experience over a spec-
ified period of time to gain approval 
fo r e x t e n d e d - r a n g e o p e r a t i o n s . 
Boeing plans to deliver the 777 with 
this approval already obtained, based 
in part on the training program it has 
developed. To help with that effort, 
o n - s i t e c u s t o m e r r e p r e s e n t a t i v e s 
h a v e w o r k e d c lose ly with the 
c o u r s e - d e v e l o p m e n t t e a m in all 
phases of the program. 

In p r e p a r a t i o n fo r 777 c o u r s e 
development, Boeing implemented a 
new, on-line course-development sys-
tem that integrates the development 
ac t iv i t ies fo r most of the t ra in ing 
materials. The system provides soft-
ware tools that permit the developers 
to prepare task analysis, training man-
uals. and compute r -based - t r a in ing 
lessons on a common workstation. 

In this highly integrated structure, 
course deve lopers assume a b road 
role for the creation, production, and 
main tenance of all types of course 
material. The resulting training prod-
ucts ail conform to the ATA specifi-
cation and customer needs. On-line, 
integrated development also ensures 
c o n s i s t e n c y in t r a in ing p r o d u c t s , 
despi te the high number of peop le 
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Training Is Just the Ticket for I 
Boeing has been training its cus-
tomers since 1917. Today, its train-
ing facility serves the needs of its 
airline customers from around the 
world. The customer-training orga-
nizat ion p rov ides formal courses 
on maintenance, flight, and ground 
operat ions; Boeing typically sup-
plies the training as part of a new 
airplane purchase. 

Air l ine m a i n t e n a n c e w o r k e r s 
receive training in two job areas: 
I avionics (aviation electronics) 
I a i r f r a m e s ( i n c l u d i n g e n g i n e s 
and power systems). 

Those two areas represent a tra-
di t ional divis ion in the industry , 
but advancing compute r technol-
ogy has somewhat blurred this dis-
tinction in recent years. As a result, 
t r a i n i n g fo r t h e s e job a r e a s has 
become more challenging than in 
the past. 

For e x a m p l e , b e c a u s e of t h e 
introduction of computer controls 
for e n g i n e s a n d mechan ica l sys-
tems. a mechanic must now have 
at least a fundamental understand-
ing of digital systems in o rder to 

perform his or her job. 
The courses focus on technical 

i n f o r m a t i o n a b o u t t he f u n c t i o n 
and maintenance of individual air-
p l ane sys tems . S tuden t s h a v e at 
leas t f ive y e a r s of m a i n t e n a n c e 
exper ience and already k n o w the 
fundamen ta l s of a i rplane mainte-
nance. 

Specialty courses such as corro-
sion prevention and digital funda-
mentals are also part of Boeing's 
curr iculum. So is course material 
on the specific conf igurat ion of a 
customer's airplane, including sys-
tem opt ions and in tended use. In 
other words, each course may b e 
unique not only to one airline, but 
a l s o t o a d e f i n e d s e r i e s of air-
planes for that airline. 

Most of Boeing's classes are six 
to e i g h t w e e k s l o n g . In m a n y 
c a s e s , i n s t r u c t o r s c o n d u c t the 
classes at airline facilities a round 
the world. In 1992 and 1993, more 
than 150 instructors in the Boeing 
maintenance-training organization 
trained a total of 7,498 trainees in 
706 classes. 

w h o p l a y e d p a r t s in d e v e l o p i n g 
them. 

In addition, suppor t staff brought 
t oge the r a var ie ty of on- l ine engi -
n e e r i n g da t a s o u r c e s to h e l p t he 
course developers research technical 
information. 

Task analysis and research get 
underway 
Development of course material for 
t h e 777 a i r p l a n e b e g a n w i t h an 
e x t e n s i v e task ana lys i s , b a s e d on 
ATA requ i rements . Analysts evalu-
ated more than 10.000 work tasks. 

For e a c h task, an o n - l i n e task-
analysis tool presented several ques-
t ions d e s i g n e d to assess the task 's 
level of importance. Each task directly 
r e l a t e s to a t r a i n i n g p e r f o r m a n c e 
block def ined in the ATA specifica-
tion. Some tasks w e r e identif ied as 
critical; these formed the structure of 
the planned course material. 

The task-analysis tool also permit-
ted the course developers to identify 
knowledge and skills related to each 
cr i t ica l t a sk . T h e k n o w l e d g e a n d 
skills provided developers with more 
specific direction for defining course 
content. 

Training manua l s would include 
coverage of all critical tasks. In addi-
tion, deve lopers used the results of 
t h e t a sk a n a l y s i s to e v a l u a t e t h e 
e f f ec t ivenes s of va r ious media for 
teaching t ra inees related skills and 
k n o w l e d g e . T h e t r a i n i n g m e d i a 
i nc luded c o m p u t e r - b a s e d t ra in ing 
a n d a i rp l ane - s imula to r l e ssons , as 
well as more traditional, classroom-
based training. 

In t he ear ly s t ages of r e sea rch , 
developers used both paper and on-
l ine e n g i n e e r i n g s p e c i f i c a t i o n s to 
understand the structure and opera-
t ion of t he a i r p l a n e s y s t e m s . Al-
though developers had some on-line 
research information at their work-
stations, most of this research infor-
mat ion c a m e from ded ica t ed engi-
neering terminals. 

Since engineers designed the 777 
entirely on computer , course devel-
opers were able to access details of 
c o m p o n e n t v i e w s a n d l o c a t i o n s 
months before the first airplane was 
built. Early availability of these data 
gave course deve lope r s an e d g e in 
the timely development of the train-
ing program. 

Training manuals 
Course developers customize training 
manuals to reflect a single a i rplane 
configurat ion. For existing a i rplane 
models, the training manuals are not 
typ ica l ly r e v i s e d to re f lec t l a t e r 
changes in the airplanes. So airline 
maintenance workers generally can-
not use training manuals in their jobs 
a f t e r t h e y c o m p l e t e t h e t r a i n i n g . 
Instead, they use maintenance manu-
als. which are revised periodically to 
i nco rpo ra t e a i rp l ane changes . But 
t h e m a i n t e n a n c e m a n u a l s d o not 
p rovide a technical s t ruc ture well-
suited for use in the classroom. 

Boeing's goal for the 111 was to 
blend the main tenance manual and 
the training manual into one. 

The conten t and organizat ion of 
the maintenance manuals must con-
f o r m to a n ATA s p e c i f i c a t i o n . So 
Boeing representatives worked with 
the ATA to incorporate the training 
elements into that defined structure. 
T h e resul t is a sy s t em-desc r i p t i on 
section of the manual, based on the 
course developers' task analysis. 

The content of the system-descrip-
tion section serves the needs of both 
maintenance and training. To make it 
usable in the classroom, the developer 
simply organizes the content into an 
appropriate teaching sequence related 
to the knowledge and skills defined 
dur ing task analysis. That makes it 
eas ie r for t ra inees to t ransfer their 
learn ing f rom the c lass room to the 
flight line. 

T h e s y s t e m - d e s c r i p t i o n sec t ion 
addresses information f rom each of 
the appropriate ATA training perfor-
mance blocks. For example, the per-
f o r m a n c e b l o c k s for m a i n t e n a n c e 
p rac t i ces a n d for t r o u b l e s h o o t i n g 
include specific, practical information, 
usual ly b a s e d on p r ev ious exper i -
ences. These blocks appear under the 
heading, Training Information Points, 
along with headings for other, related 
performance blocks. 

Developers used a common pub-
lishing tool for designing pages of die 
manual. A set of pages, containing at 
least one text page for every graphic-
page, starts out as a "smart" template. 
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The template uses embedded para-
graph and charac ter styles to he lp 
developers in maintaining a consis-
tent appearance throughout the man-
ual. Developers simply fill the tem-
plate with the training content. 

CBT and airplane simulators 
Boeing has used c o m p u t e r - b a s e d 
t ra ining to s u p p l e m e n t c lass room 
t e a c h i n g for m o r e than 10 yea r s . 
Instructional specialists put a lot of 
thought into de termining the most 
e f fec t ive use of CBT in cus tomer -
training programs. 

The 777 course design for mainte-
nance employees uses two types of 
computer-based training: 
I student-paced lessons 
* instnictor-led lessons. 

T h e m o r e t r ad i t i ona l , s t u d e n t -
paced CBT lessons provide practice 
on material already covered in the 
c lassroom. Tra inees work through 
these lessons at strategic intervals, 
timed to coincide with related class-
room topics. The main goal of the 
CBT p r a c t i c e s e s s i o n s is to h a v e 
trainees show competency in areas 
they have covered in the classroom. 
In o t h e r w o r d s , t he CBT l e s s o n s 
assume that trainees understand the 
mater ia l that w a s c o v e r e d by the 
instructors. Still, the CBT programs 
i n c l u d e bo th a u d i o and v isual 
prompts to guide trainees, as well as 
embedded information that trainees 
can access if they get stuck. 

Innovative instructor-led lessons 
present animated examples that sup-
port the classroom material. These 
lessons, projected on a large screen, 
focus on descr ip t ions of the more 
complex functions of an airplane sys-
tem. An instructor navigates through 
this type of CBT in short segments, 
while discussing the airplane system 
in the classroom. 

These lessons are an alternative to 
training aids of the past. They help 
t ra inees visualize complex sys tem 
operations, giving them a more rapid 
and complete understanding of the 
training content. 

Deve lopers used the same soft-
ware tools to create both types of 
CBT lessons. 

Both kinds of CBT lessons were 
designed within a structured naviga-
tion template. The common template 
gave all lessons a consistent appear-

ance and similar method of opera-
t ion. In addi t ion , specia l ized pro-
g r a m m e r s d e v e l o p e d a variety of 
m o d e l s that p r o g r a m d e v e l o p e r s 
could later adapt w h e n des ign ing 
similar lessons. This app roach en-
abled developers with limited CBT 
production skills to assemble effec-
tive lessons, with only a basic under-
standing of the CBT tool itself. 

Because programming specialists 
t o o k ca re of t he m o r e t echn ica l 
aspects of CBT development, course 
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developers were f reed up to focus 
on the content . Internal training of 
program developers could then con-
centra te on how to apply the CBT 
models to particular training circum-
stances, rather than focusing on how 
to develop the models from scratch. 

The development process required 
team approval of a detailed lesson 
des ign b e f o r e lesson p r o d u c t i o n 
cou ld beg in . The lesson des ign 
included a detailed storyboard that 
documented each step in the lesson. 
The storyboard not only showed the 
f low of the lesson, but a lso listed 
r e q u i r e m e n t s fo r g raph ics , aud io , 
interactions, and other media support 
for each frame. 

Graphic artists produced the art. 
and CBT p r o g r a m m e r s d e v e l o p e d 
complicated interactions among the 
elements of each lesson. The mate-
rial p roduced went into an on-l ine 
multimedia library available to the 
developers at their workstations. 

Boeing training programs use air-
p l a n e s imula to r s to a d d real ism. 
Specially conf igured main tenance-
training simulators permit trainees to 
operate airplane systems and practice 

fault-isolation procedures in an envi-
ronment similar to their work setting, 
without the risks involved in practic-
ing with real airplane systems. Many 
of the simulators have the ability to 
"fly," but their primary purpose is for 
systems-oriented ground training. 

For the 777 program, six course 
developers worked together to create 
simulator lessons that support the task-
oriented training. 

The lessons present scenarios com-
monly encountered in flight line situa-
tions. For each scenario, the instructor 
chooses a specific set of malfunctions 
for the systems covered in previous 
lessons. The students practice isolating 
faults as they gain experience operat-
ing and testing the systems. 

In each lesson, the s tudents use 
both on-board airplane-maintenance 
system tools and manuals typically 
found on the flight line. 

Putting the course material 
to work 
In the spring of 1994. airline mainte-
nance employees began classes on 
the 777, at the Boeing maintenance-
training center in Seattle. Washington. 

The t r a i n e e s f a c e d an i n t ense 
training program designed to prepare 
them to maintain a complex, high-
tech product . They at tended class-
room presenta t ions covering more 
than 4,000 pages of training-manual 
material, they worked through 30 to 
40 CBT lessons, and they practiced 
fault isolat ion in six or seven air-
plane-simu lator sessions. 

Through the concerted efforts of 
the cour se -deve lopment team, the 
777 t r a in ing p r o g r a m gives each 
trainee every opportunity to succeed 
in m e e t i n g t he c h a l l e n g e s of t he 
high-tech workplace. • 

Carl Cox is a customer training spe-
cialist in the Boeing Customer 
Training Organization, Box 3707, 
M/S 20-71. Seattle. WA 98124-2207; 
206/662-7842. 

To purchase reprints of this article, 
please send your order to ASTD 
Customer Service. 1640 King Street. 
Box 1443, Alexandria, VA 22313-
2043- Use priority code BYM. Single 
photocopies, at $6 each, must he pre-
paid. Bulk orders (50 or more) of 
custom reprints may he hilled. Phone 
703/683-8/00forprice information. 

42 Training & Development, December 1994 


