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CBT Development 
NY TRAINER OR p e r f o r -
m a n c e specia l is t w o u l d 
l ike lo d e v e l o p CBT 
courses faster and bel-
ter. Not s u r p r i s i n g l y , 
Pacific Bell found that 
t e c h n o l o g y w a s t h e 
k e y t o i m p r o v i n g 
technology-based 

training. 
In 1994, Pa-

cific Bel l ' s E d u c a t i o n a n d T r a i n i n g 
Depa r tmen t e m b a r k e d o n an initia-
tive to c h a n g e h o w it p r o d u c e d its 
c o m p u t e r - b a s e d t ra in ing . T h e goa l 
w a s to r e d u c e t h e c o u r s e - d e v e l o p -
ment cycle by 20 to 40 percent and 
still p r e s e n t i n f o r m a t i o n in a s e l f -
paced, interactive environment using 
mult imedia to e n h a n c e learning and 
retention. PBET h o p e d that a shorter 
cycle time would lower the develop-
ment costs of its t r a in ing p r o d u c t s , 
accelerate training delivery, and save 
Pacific Bell money. 

For more than 10 years, PBET has 
been developing CBT. As technology-
progressed with better hardware and 
s o f t w a r e tools , the mul t imed ia e le -
ments within CBT have b e c o m e more 
complex. The approaches we 've been 
using for CBT d e v e l o p m e n t and de-
l ive ry at P a c i f i c Bell h a v e a l s o 
evolved, but in incremental steps. 

Typically, w e use a f ive-phase ap-
p r o a c h : ana lys i s , d e s i g n , d e v e l o p -
ment. implementation, and fol low-up 
e v a l u a t i o n — s p e n d i n g 20 pe rcen t of 
the t ime on analysis . 20 pe rcen t on 
design, 40 pe rcen t on d e v e l o p m e n t , 
15 pe rcen t on i m p l e m e n t a t i o n , and 
five percent on evaluation. 

The idea of the new initiative was 
to s h o r t e n the de s ign and d e v e l o p -

ment phases in particular by changing 
t eam m e m b e r s ' respons ib i l i t i es and 
by using models and authoring-shell 
templates. 

First, some definitions 
Author ing - she l l t e m p l a t e . This is a 
sof tware tool used to develop interac-
tive lessons, reviews, and evaluations. 
It features navigation capabilities and 
such p re -p rogrammed funct ions as a 
glossary, h e l p sc reens , ;i c o m m e n t s 
sect ion, and "placeholders" to mark 
content, 
Authoring systems. This so f tware ap-
plication is used to create the author-
ing-shell templates. It has the capabil-
ities to test users on training content, 
judge their answers , and branch to a 
spec i f i c loca t ion , ba sed on a user ' s 
entry. It also integrates such multime-
dia e lements as graphics , animation, 
audio, and digital video. Most author-
ing sys tems inc lude m e n u s or icons 
from which authors can choose vari-
ous programming options. 
Models. These are small "pieces of log-
ic" that can be plugged into a template 
for a specific function. For example, a 
multiple-choice model can be plugged 
into a lesson template to create an in-
teractive question-and-answer test. 

Models are a bit like knit t ing kits. 
The overall kit would be the authoring 
system; both include instructions and 
patterns. A sweater -making kit might 
h a v e d i f f e r e n t p a t t e r n s — s u c h as 
pullover, turt leneck, and cardigan. A 
sweater pattern is analagous to an au-
thoring-shell template in that each pat-
tern and template have a pre-designed 
format. In the case of a template, the 
format could be an interactive lesson, a 
review, or an evaluation. The models 

are like a sweater's pockets or embroi-
dered design. They're "accessories," or 
extras, integrated into the final product. 

A team effort 
In the past, course deve lopment was 
usual ly d o n e by a PBET team m a d e 
up of a course developer responsible 
for a specif ic curriculum, a mult ime-
dia-training consul tant (an expert in 
the design and development of CBT), 
a n d a g r a p h i c a r t i s t . O t h e r PBET 
t e a m s might h a v e add i t iona l m e m -
bers—such as a media director, a pro-
ject m a n a g e r , o r a n i n s t r u c t i o n a l 
d e s i g n e r w h o s e r v e d as b o t h t h e 
c o u r s e d e v e l o p e r a n d m u l t i m e d i a -
training consultant. 

The approach focused on the team 
members and their tasks. The course 
developer created paper-based course 
material (wi th the h e l p of a subjec t 
matter expert) , p roduced trainee and 
facilitator guides , and conduc ted de-
velopment and field tests. 

T h e multimedia-training consultant 
reviewed the course material and re-
de s igned it for CBT del ivery. He or 
s h e a l so iden t i f ied t h e g r aph i c s re-
q u i r e m e n t s , c r ea t ed CBT, and inte-
grated the graphics. The graphic artist 
created the graphics. 

That m o d e of ope ra t i on w a s suc-
cessful in that it p roduced high-quali-
ty CBT and me t t ra in ing object ives . 
But it was labor-intensive in terms of 
hours—in our exper ience, four to 10 
t imes m o r e in tens ive than deve lop -
ment for instructor-led training. Con-
sequently, the depar tment rolled out 
f e w e r CBT c o u r s e s e a c h y e a r t h a n 
instructor-led courses. 

Yet , c o s t - b e n e f i t ana ly se s s h o w -
ed that CBT del ivery can be a cost-
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effective and learning-effective train-
ing medium. Even though CBT-devel-
o p m e n t costs tend to be higher than 
d e v e l o p m e n t costs for instructor-led 
training, the savings in CBT-delivery 
c o s t s m o r e t h a n m a k e u p f o r t h e 
difference. 

Such savings include 
> t h e e l i m i n a t i o n of e x p e n s e s fo r 
travel and classroom se tup 
I reduced costs for printing and dis-
tributing materials 
l less class-preparation time 
I less training t ime ( 25 to 40 percent 
less c o m p a r e d wi th n o n i n t e r a c t i v e 
media) 
I f e w e r p roduc t iv i ty l o s se s d u e to 
less time spent in class. 

CBT le ts t r a i n e e s t a k e o n l y t h e 
course modules appropr ia te for their 
jobs, and trainees can skip a topic if 
they demonstrate the required knowl-
edge or skills. 

Not surprisingly, w e decided to de-
ve lop more CBT. based on the poten-
tial savings and the rising number of 

T I M E S P E N T 

T e a m Role 
course developer 
multimedia-training 
consultant 
graphic artist 40 hours 

Total = 400 hours 

courses appropriate for CBT delivery. 
We wan ted high-quality CBT to serve 
as p e r f o r m a n c e - s u p p o r t tools . And 
w e w a n t e d to m a k e the tools easily 
a cce s s ib l e , c o n s i s t e n t , t imely , ef f i -
cient. and user-friendly. 

A new approach 
PBET c o n s i d e r e d o u t s o u r c i n g CBT 
d e v e l o p m e n t but dec ided instead to 
try to m a k e a significant change in the 
d e v e l o p m e n t p rocess by e n h a n c i n g 
the skills of internal course deve lop-
ers in CBT development . 

The new tasks of the course devel-
oper would be to 
• create course material in text files 
f o r m a t t e d f o r a u t h o r i n g - s h e l l t em-
plates, with the help of an SME 
• specify- the requirements for graph-
ics and customized models 
• create CBT by transferr ing course 

• LI sing templates 
gives course 

developers greater 
responsibility 
and flexibility 

in designing their 
training products • 

material f r o m text files to t empla tes 
and by integrating graphics 
* create trainee and facilitator guides 
• c o n d u c t d e v e l o p m e n t a n d f ie ld 
tests. 

The multimedia-training consultant 
would build custom models and main-
tain a models library. He or she would 
also provide internal hotl ine suppor t 
to c o u r s e d e v e l o p e r s . T h e g r a p h i c 
artist would create the graphics. 

Though the new approach involves 
m o r e t a s k s , t h e o v e r a l l p r o c e s s is 

New Approach 
200 hours 
60 hours 

40 hours 

300 hours 

shorter. The course developer spends 
more time involved, but the multime-
d ia - t r a in ing c o n s u l t a n t s p e n d s less 
time, mainly because there's no need 
to rekey paper-based course material. 
Authoring time is less because of the 
templates and models. The overall re-
duction in development time is 20 to 
50 percent. (See the table.) 

T h e n e w m o d e of ope ra t i on a l so 
invo lves m o r e in te rna l t r a in ing re-
s o u r c e s direct ly wi th CBT d e v e l o p -
men t . par t icular ly in au tho r ing . We 
were careful to purchase an authoring 
sys tem and t e m p l a t e s that m a t c h e d 
course developers ' skills and experi-
ence. Most of the products are menu-
or i c o n - d r i v e n , e n a b l i n g f i r s t - t ime 
CBT authors to create courses, with-
out hav ing the h a r d - c o d i n g k n o w l -
e d g e of e x p e r i e n c e d p r o g r a m m e r s . 
T h e use of t empla tes to s u p p o r t the 

authoring-software tools gives course 
developers greater responsibility and 
flexibility in designing and upgrading 
their training products. 

Barriers and bugaboos 
T h e cou r se deve lope r s , mul t imedia-
training consultants, and graphic artists 
received one week of training on the 
a u t h o r i n g t e m p l a t e s a n d m o d e l s . 
Course deve lopers received an addi-
tional week of training on the author-
ing system, which served as the engine 
for the templates and models. Despite 
the training, several barriers remained. 

One , s o m e course deve lopers did 
not have the appropriate skills—such 
as k n o w i n g h o w to use a graphical-
user- in ter face ope ra t ing system. Or, 
t h e y d i d n ' t u n d e r s t a n d b a s i c p r o -
gramming skills. 

In addit ion, we thought that some 
employees might reject the new tech-
nology, or that they would be turned 
off by a lack of cons i s t ency a m o n g 
the CBT p roduc t s or their new look 
and feel. O n e glitch was that the new 
training lacked a u d i o capabil i ty be-
cause employees ' hardware didn't in-
clude sound cards. 

A n o t h e r p r o b l e m w a s that mos t 
cou r se deve lope r s were work ing on 
their first CBT project . Though they 
were skilled developers of instructor-
led t ra in ing a n d k n e w acce l e ra t ed -
l e a r n i n g t e c h n i q u e s , t h e y h a d re-
ceived no formal training in CB T de-
sign and d e v e l o p m e n t . They did re-
ce ive s o m e c o a c h i n g , p r o v i d e d by 
their team leader and the multimedia-
training consultants. 

At f i rs t , t h e i n t e r a c t i o n d e s i g n s 
more closely resembled designs pro-
d u c e d for s e l f - p a c e d , p a p e r - b a s e d 
training than CBT. For example , re-
media t ion cons is ted only of cor rec -
tive f e e d b a c k . Typical ly, cor rec t ive 
feedback looks like this: "Sorry, that's 
not correct. The correct answer is A." 
An improved CBT design would give 
this f e e d b a c k : "A is the cor rec t an-
swer because you need to...." 

T h e first d e s i g n s a l so didn ' t pro-
v i d e a n a l o g i e s w i t h t h e c o r r e c t i v e 
f eedback , entry-specific remediat ion 
(a screen showing explanatory feed-
back to several questions), or branch-
ing based on performance. 

For example , with branching, if a 
t ra inee gets f ewer than four correct 

Old Approach 
60 hours 
300 hours 
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answers in a five-question quiz, a re-
view screen appears so he or she can 
retake the missed questions. 

In a d d i t i o n , c o u r s e d e v e l o p e r s 
w e r e slow to follow the CBT practice 
of keeping learning events short and 
concise. 

At d i f ferent t imes, t eam m e m b e r s 
rea l i zed that t h e t e m p l a t e s w e r e n ' t 
f ancy w o r d p r o c e s s o r s . But ear ly in 
the individual projects, teams recog-
nized that they had to pay attention to 
detail and that t roubleshooting would 
b e c o m p l e x . Init ially, t h e y e x p e r i -
enced frustration at not being able to 
solve p r o b l e m s quickly, e v e n those 
crea ted by wha t they d e e m e d "little 
mistakes." But by con t inu ing to use 
the templates and models, the course 
developers increased their conf idence 
and performance. 

Success at last 
Eventually, w e overcame the barriers. 
T h e c o u r s e d e v e l o p e r s l e a rned t h e 
necessary skills for becoming efficient 
CBT authors . And they learned h o w 
to use the templates and models, with 
the suppor t of the mult imedia- train-
ing c o n s u l t a n t s a n d g r a p h i c artists. 
What 's more, trainees didn't object to 
d i f f e r e n c e s in the look and feel of 
CBT tools or the lack of audio. 

Our criteria for success was a 20 to 
40 percent reduction in the deve lop-
m e n t r a t io ( d e v e l o p m e n t h o u r s to 
training hours p roduced ) . T h e base-
line was ou r fo rmer m o d e of ope ra -
tion in which the mutimedia-training 
consultant a lone would author a CBT 
course using an authoring system but 
not t empla tes and models . The CBT 
courses created during the new initia-
tive measured a 20 to 50 percent re-
duction in the development ratio. 

Smoothing the glitches 
At the outse t , t eam m e m b e r s de te r -
mined that t ra ining w o u l d be deliv-
ered to end users at their workstations. 
Due to heavy work loads, most em-
ployees found it difficult to leave their 
workstations for training. But it was al-
so difficult for them to receive training 
at their workstations because of inter-
ruptions. So, desktop training in 20- to 
30-minute lessons worked best. 

Employees received the CBT cours-
es via floppy disks, which they loaded 
on to their hard drives. When they fin-

• The criteria 
for success was 

a 20 to 40 percent 
reduction in 
development 

h o u r s to 

training hours u 

ished a course, they returned the flop-
py disks to PBET for course credit and 
an update of their training records. 

But that p rocess p roved c u m b e r -
some to administer . Trying to estab-
lish c lear p r o c e d u r e s fo r r e c o r d i n g 
c o u r s e c red i t , for c h a r g i n g tu i t ion , 
and for permitting user access was te-
dious. labor-intensive, and sometimes 
inaccura te . And it w a s necessa ry to 
add version control. 

For e x a m p l e , PBET ro l led o u t a 
CBT c o u r s e in J a n u a r y . 1995. After 
t h r e e m o n t h s , it w a s n e c e s s a r y to 
m a k e s o m e revis ions . So. w e m a d e 
the m o d i f i c a t i o n s a n d ro l l ed ou t a 
n e w vers ion in J u n e . But w e f o u n d 
that w e still had to make new disks. 
Because s o m e of the old disks were 
still in use, there was confusion about 
the d i f ferent vers ions , desp i te da tes 
on the disk labels. 

T o m a k e a d m i n i s t r a t i o n e a s i e r , 
PBET pu rchased a commerc ia l soft-
ware application, renaming it the "Pa-
cific Bell Learning Manager." PBLM is 
a network-based training system that 
lets employees receive training mate-
rials at thei r c o m p u t e r s . It can cus-
tomize curricula for individual learn-
ers, track their progress, and generate 
training records. PBLM also allows si-
mul taneous access by multiple users, 
storing CBT courses on a fileserver. 

For t h e s e c o n d in i t i a t ive . PBET 
d o w n l o a d e d ( t o a n e t w o r k h a r d 
d r i v e ) a c o m p r e s s e d CBT f i l e—an 
electronic file condensed by the tem-
porary removal of redundant informa-
tion, up to 50 percent smaller than the 
original. But the network's bandwidth 
limitations made it difficult to transmit 
large-sized mult imedia e lements . So, 
PBET decided to download one CBT 
lesson at a t ime, w h e n t r a inees re-
quested it. That was an easy chore for 
the network, compared with accessing 
multimedia courses from a fileserver in 
real time from a remote-site computer. 

O n c e it r e a c h e d a t r a inee ' s hard 
drive, the compressed CBT lesson de-
compres sed automatically, ready for 
the t ra inee to begin the lesson. In a 
decompressed file, the redundant in-
formation is restored. PBLM eliminat-
ed the needs for manual disk duplica-
tion and for distribution, billing, and 
course-cred i t r e c o r d k e e p i n g . It a lso 
resulted in cost savings for PBET. 

The results taught us that it's crucial 
to seek constantly for smarter ways of 
do ing business . W e must find better 
ways to reach our goals, increase our 
clients' performance, and improve our 
business processes and products. Cur-
rently. PBET is investigating the World 
Wide W e b as a possible applications 
env i ronmen t , looking at W e b - b a s e d 
software tools for developing CBT and 
new modes for delivering multimedia 
elements via the Web. • 

Dan B. Ziagos is a multimedia-train-
ing consultant. Education and Train-
ing Department, Pacific Bell. 2600 
Camino Ramon. San Ramon. CA 
94583. Phone 510/823-5716: fax 
510/830-0971: e-mail dhziago@Pac-
Bell.com. 
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