
New and Improved, 
or Just New? excitement of 
their new technology subsides, will trainers he left with more 
than big dents in their budgets? 

By DENTS IS L. DOSSETT and LEE J. KONCZAK 

graining technology' can cap t iva te 

an ins t ruc tor like an eager kid in 

a toy s tore . T r a i n i n g manage r s— 

the ones wi th t rue purchas ing power are 

o f fe red an array of cho ices t o d a y . T h e 

d e v e l o p m e n t of low-cos t min i - a n d 

mic rocompute r s and sof tware has sparked 

a dramat ic increase in compute r i zed train-

ing. But o n e m u s t s top and wonde r : D o e s 

newer and c h e a p e r necessari ly m e a n be t -

ter w h e n it c o m e s to s y s t e m s tha t m u s t 

last a long, long t ime? And will t h e s a m e 

sys tem that works in o n e training applica-

t ion b e equal ly success fu l for all o the r s? 

Effectiveness and efficiency 
T r a i n i n g e f f ec t i venes s is t h e deg ree to 

which t ra ining ob jec t ives a re rea l ized . 

Such ob jec t ives per ta in to t ra inee at-

t i tudes , learning and job p e r f o r m a n c e . 

T r a i n i n g eff ic iency relates t ra ining ef fec-

t iveness to cos t . 1 he trick is to a ch i eve 

all t h e ob jec t ives at t h e lowest poss ib le 

pr ice . 
C o m p u t e r - a s s i s t e d ins t ruc t ion (CAI) 

f r e q u e n t l y is ci ted as a m e a n s of increas-
ing t ra ining e f f ec t i venes s . T h i s belief is 

b a c k e d by t h r e e C A I charac te r i s t i cs : (1) 

It is t ightly s t r u c t u r e d , s ta t ing clearly t he 

criteria for "successful learn ing ; (2) Wi th 

C A I , t ra inees c a n n o t a s s u m e they k n o w 

the mater ia l and take shor t cu t s ; and (3) 

T h e m a n / m a c h i n e interaction involved in 

C A I may b e mot iva t ing to t ra inees . 

Dennis L. Dossett is an associate 
professor of management, publ ic 
policy administration and industrial 
organisational psychology at the 
University of Missouri, St. Louis. Lee 
J. Koncsak is a doctoral student of 
industrial/organisational psychology 
at the same univosity. 

Relatively little a t tent ion , h o w e v e r , has 

been given to the cost efficiency ques t ions 

surrounding CAI . An except ion is a report 

on C A I in Air F o r c e basic e l ec t ron ic s 

training. T w o s tud ies were c o n d u c t e d . 

T h e first c o m p a r e d s t u d e n t s of vary ing 

ability levels in a conven t iona l c l a s s room 

with a similar s a m p l e of s t u d e n t s t ra ined 

via C A I . Al though the re w e r e no dif-

f e r e n c e s in a c h i e v e m e n t scores ( t ra ining 

effect iveness) , the CAI group p o s t e d a 34 

pe rcen t reduct ion in training t ime (a train-

ing cos t factor) . T h e second s tudy c o m -

pared very high ability s tudents t rained via 

CAI with s tuden t s using a self-paced text . 

T h e CAI-t ra ined s tudents not only earned 

significantly higher examina t ion scores , 

but also c o m p l e t e d their t ra in ing in 25 

p e r c e n t less t i m e . T h e impl icat ion of 

t he se two s tud ies is s t r a igh t fo rward : 

T r a i n i n g eff ic iency can be increased by 

increas ing e f f ec t i venes s , r e d u c i n g cos t s 

or bo th . 1 

Looking past the shine 
A recen t d e v e l o p m e n t in C A I was t h e 

merging of c o m p u t e r s with video to create 

in terac t ive v ideo p rograms . In t e rac t ive 

video permits visual images s tored on disk 

or t ape to be incorpora ted into C A I train-

ing s e q u e n c e s . Us ing one or m o r e v ideo 

sc reens , t ex t and an ima ted g raph ics or 

v i d e o t a p e d mater ia l are p r e s e n t e d to t he 

t ra inee t h rough a c o m p u t e r . M o r e c o m -

plex p rog rams p e r m i t wr i t t en mater ia l to 

be overlaid direct ly on t h e v ideo display. 

R e c e n t articles have p roc la imed t h e 

po ten t ia l a d v a n t a g e s of in te rac t ive v ideo 

over conven t iona l C A I . O n e art icle sug-

ges t s tha t inc lud ing a visual image 

en l ivens ins t ruc t ion and i m p r o v e s c o m -

p r e h e n s i o n . 2 A n o t h e r e m p h a s i z e s t h e 

m o t i v a t i o n a l p o t e n t i a l of in te rac t ive 

v ideo , say ing it p r o d u c e s g rea te r t ra inee 

i n v o l v e m e n t and e n h a n c e s t h e learning 

p r o c e s s . 3 

T h e s e notions s e e m plausible, but they 

have no t b e e n ver i f ied. T o d a t e , no 

research has b e e n p u b l i s h e d conce rn ing 

the training ef fec t iveness ot C A I versus in-

te rac t ive video. M a n y q u e s t i o n s r ema in . 

F o r e x a m p l e , are t h e r e significant dif-

f e r e n c e s in t h e e f f e c t i v e n e s s of t h e s e two 

media in training factual knowledge? If t he 

t ra ining pe r t a ined to a superv i sory skill, 

such as giving recogni t ion for good perfor-

m a n c e , and t ra in ing e f f ec t iveness w a s 

m e a s u r e d behaviora l lv (e .g . , rat ings of 

role-play p e r f o r m a n c e using the skill), 

which m e t h o d shou ld be used? T h e s e 

ques t ions are impor t an t not only in t e r m s 

of instructional design cons idera t ions (ef-

fectiveness), bu t also in t e rms of cost . CAI 

itself is an e x p e n s i v e t ra in ing m e t h o d . 

T h e incorpora t ion of in te rac t ive v ideo in-

volves addi t ional e x p e n s e tha t migh t not 

b e cos t -e f fec t ive . 
A l t h o u g h s u c h c r i t e r i o n - s p e c i f i c 

r e sea rch c o m p a r i n g C A I and in te rac t ive 

v ideo is lacking, several s tudies may serve 

as a gu ide in c h o o s i n g b e t w e e n t h e s e or 

o ther instructional m e t h o d s . Two s tudies 

(King: L a h e y , C r a w f o r d and Hur lock) ex-

amined the e f f ec t s of a d d i n g graphic-

displays to t ex t -on ly C A I p r o g r a m s (see 

T a b l e l)."1'3 In t h e s e s tud ies , training was 

conce rned primarily with acquiring factual 

in format ion . Paper -and-penc i l t es t s were 

used to eva lua te t ra in ing e f f ec t iveness . 

B e c a u s e t he addi t ion of graphics did not 

result in significantly h igher test scores , 

t h e resul ts sugges t tha t the a d d e d cost of 

g raph ics canno t b e jus t i f i ed . In addi t ion , 

a p r o g r a m m e d tex t is f avored over e i ther 

C A I or in te rac t ive v ideo b e c a u s e t h e lat-

ter m e t h o d s involve higher cos t s with no 

significant increase in t ra in ing ef fec-

t iveness. It is possible that any positive ef-

fects of g raphics might have b e e n re-

f lec ted in behav io r or p e r f o r m a n c e , bu t 

such criteria w e r e no t included in t h e s e 

s tud ies . 
T a b l e 1 also s h o w s the results ol t h e 

Dav i s and M o u n t s t u d y . T h i s s tudy in-

ves t iga ted t h e e f f ec t i venes s of CAI and 

behavior model ing for training in conduc t -

ing p e r f o r m a n c e appraisals . Behavior 

m o d e l i n g is a t ra in ing t e c h n i q u e that in-

volves: (a) p resen ta t ion (usually on film or 

v ideotape) of t h e behaviors t ra inees are to 

learn; (b) menta l rehearsal of the mode led 

behav io r s ; (c) p rac t i ce of m o d e l e d b e -

haviors ; and (d) f e e d b a c k f rom a t ra iner , 

o t h e r t ra inees or v ideo t apes of t h e 
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Tab le 1—Tra in ing Ef fect iveness Studies of CAI and Graphics 

Study Training Conditions Training Content Results 

King 

Lahey, Crawford 
and Hurlock 

Davis and Mount 

A. CAI text + animated graphics Sine-ratio 
B. CAI text + still graphics concept 
C. CAI text alone 

A. CAI + still graphics Multimeter 
B. Self-paced text (booklets) usage 

A. Control (no training) Conducting 
B. CAI only performance 
C. CAI + behavior modeling appraisals 

No significant differences 
in multiple-choice test 
performance. 

No significant difference 
in test scores. 

Groups B and C had higher 
test scores (knowledge) 
than Group A; Group C had 
higher behavioral 
performance ratings (skill) 
than either Group A or B. 

trainee's pe r fo rmance . T h e Davis and 
Mount s tudy results showed that CAI — 
with or without behavioral modeling—had 
the greates t influence on knowledge, as 
measured by paper-and-penci l tes ts . 

However , managers in the CAI/behavior 
modeling group showed significantly 
more skill in conduc t ing pe r fo rmance ap-
praisal discussions, as measu red by 
behavioral (role-play) ratings. Fur ther , 
employees of these managers expressed 
significantly greater satisfaction with the 

appraisal sys tem and with feedback inter-
views conduc ted by their managers . 6 

A consis tent pa t tern emerges f rom 
these s tudies . W h e n acquiring factual 
knowledge is the training object ive, add-
ing visuals to CAI has little benef i t . 
However , when the objective pertains to 
per formance or behavior , t he addition of 
a visual image is beneficial. Graphics , in 
most cases, should be used for behavior/ 

p e r f o r m a n c e t r a i n i n g , r a t h e r t h a n 

knowledge training. 

One step further to efficiency 
By f o c u s i n g on t h e t e c h n o l o g y 

necessary for adequate instruction, expen-
sive frills, which add little or nothing to 
training effect iveness , are e l iminated. 

Faddish techniques and flashy nice-to-
haves should be disregarded. But relative-
ly expensive training technology with 
d o c u m e n t e d effect iveness should not b e 

dismissed arbitrarily as fad and fancy. 
Discuss ions mus t be based on whe the r 
the ef fec t iveness gain is worth the added 

cost . 
Wi th a little ingenuity, subs t i tu te 

m e t h o d s may significantly reduce costs 

without chipping away at effectiveness. A 
p rogrammed text , for example , is much 
less expens ive to develop and p roduce 
than either CAI or interactive v ideo. 
There fore , unless there are significant dif-
ferences in training effectiveness, the text 
should be used. Expensive, professional-
ly drawn graphics or photographs might 
be replaced by having s tudents view the 

object itself. In behavior training, the 
filmed or videotaped model—usually an 
actor following a carefully prepared 
script —might be replaced by a well-
rehearsed live model who actually is a 

trainer. 
T h e r e ' s another way to reduce CAI 

training costs. Not ing that the student/ter-
minal ratio in CAI is typically 1:1, a 1^83 
study investigated peer training, a strategy 
in which two s tudents train jointly at a 

single terminal. In the first of the two-part 
s tudy, s tudent ach ievement and training 
times were compared for: (a) peer instruc-
tion via CAI; (b) individual instruction via 
CAI; and (c) convent ional classroom 
training (see T a b l e 2). T h e CAI training 
materials were prepared by regular class-
room instructors who were given only 
limited training in CAI authoring tech-
niques. T h e results indicated no dif-

ferences in training effect iveness . T h i s 
was at t r ibuted to the highly s t ructured 

nature of the classroom training. (It was 

Tab le 2 — T r a i n i n g Ef fect iveness Studies Using Peer Tra in ing in CAI 

Study 
Dossett and 
Hulvershorn 
(Part 1) 

Dossett and 
Hulvershorn 
(Part 2) 

Training Conditions 
A. CAI peer training 
B. CAI individual 
training 
C. Conventional 
classroom training 

Students of varying 
ability levels (i.e., very 
low, below-average, 
above-average, very 
high) systematically 
paired during training 

Results 
No significant differences in test scores, 
individual CAI training time 37 percent less than conventional 
classroom; CAI peer training time 20 percent less than CAI individual 
time. Peer training time significantly less variable than individual CAI 
training time. 

Examination scores equivalent regardless of CAI partner's ability 
level. Homogeneous pairs of high or above-average ability had 
shortest training times. Below-average students paired with very high 
ability partners also had lower training times. 
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a military class.) Tra in ing t imes , however , 

w e r e a f fec ted significantly by C A I train-

ing. In addi t ion to lower t ra in ing t imes , 

pee r t raining p r o d u c e d m o r e p red i c t ab l e 

t ra in ing t imes . 

T h e impl icat ions of r educed t ra ining 

t ime b e c o m e especial ly i m p o r t a n t when 

t ra inees a re paid and te rminal availability 

is limited. T h e lowered variability of train-

ing t ime also is important for cost-efficient 

s chedu l ing of t ra in ing facilities. 

T h e s e c o n d par t of the s tudy de te r -

m i n e d t h e ef fec ts of pairing s t u d e n t s of 

varied abilities on t ra in ing t ime and stu-

den t a c h i e v e m e n t . T h e s t u d e n t s were 

t rained via CAI . T h e y also engaged in off-

line t ra ining exerc i ses (e.g., m e a s u r i n g 

res is tance in an electrical circuit) and took 

examina t i ons individually. T h e s tudy 

f o u n d tha t t he ability level of one 's part-

ner in t ra ining had no effect on individual 

e x a m i n a t i o n scores . T r a i n i n g t imes , 

h o w e v e r , were a f fec ted m a r k e d l y . So 

w e r e s t uden t / i n s t ruc to r c o n t a c t t imes . 

Very high ability s t u d e n t s apparen t ly 

acted as effective tutors for below-average 

and very low ability pa r t ne r s . T h i s was 

p r o v e n by very low ins t ruc tor con tac t 

t imes . 

T h e s t u d y conc luded that pa i r ing very 

low ability s tuden t s was beneficial to both 

training and instructor con tac t t ime . Pair-

ing slightly be low-average s t u d e n t s , on 

the other hand, with very high ability part-

ners saved t ime wi thout r educ ing training 

ef fec t iveness . Overall , there was a 51 per-

cen t r educ t ion in t ra ining t i m e . Stu-

dent / ins t ructor contac t t ime averaged less 

than two p e r c e n t of total t ra in ing t ime . 

T r a i n e e r e s p o n s e s w e r e e x t r e m e l y 

favorable . O n e t ra inee c o m m e n t e d , "You 

have three people helping you—your part-

ner , t he ins t ructor and t h e c o m p u t e r -

whi le in t he c l a s s room you only have 

one." 7 

T h e s e s tud ies tell u s several th ings : 

• S u b j e c t - m a t t e r e x p e r t s , s u c h as 

c lass room ins t ruc tors , can p r e p a r e CAI 

training materials after only minimal train-

ing in CAI au thor ing t e chn iques . Thus, a 

staff of c o m p u t e r expe r t s and educa t iona l 

psycho log i s t s is not necessar i ly a p re re -

q u i s i t e f o r d e v e l o p i n g s o u n d C A I 

p rog rams . 

• CAI is at least as e f fec t ive as c o n v e n -

t i o n a l c l a s s r o o m or p r o g r a m m e d 

ins t ruc t ion . 

• S tudent / ins t ructor contac t t imes of less 

t han five p e r c e n t imply grea te r availabili-

ty of ins t ruc tors for individual ized help . 

Wi th C A I , t he ins t ructor ' s role m a y shift 

f r o m c l a s s r o o m l ec tu re r t o t r a in ing 

m a n a g e r , b r o a d e n i n g his or her act ivi t ies 

and responsibilities. S tuden t s can b e train-

ed by a smaller ins t ruc t ional s t a f f -

e s p e c i a l l y w i t h p e e r t r a i n i n g — t h u s 

decreas ing staff sa lary/overhead cos ts per 

s t u d e n t . 

9 Shor t e r t ra ining t i m e s resul t ing f rom 

peer t ra in ing t rans la te directly into in-

creased efficiency; training costs are lower 

and a greater n u m b e r of g radua tes qualify 

for w o r k a s s i g n m e n t s in a shor te r per iod 

of t i m e . 

• C A I m a k e s using r e m o t e facilities and 

on- the- job training easier . T h e c o m p u t e r s 

involved are small and t ranspor tab le , and 

the d e m a n d s for ins t ruc to r a t t en t ion are 

low. D e c e n t r a l i z i n g t r a i n i n g s i t e s , 

especially, contr ibutes m u c h to the reduc-

tion of t ra ining cos t s . 

N e i t h e r cu t t ing -edge nor conven t iona l 

ins t ruct ion is t he right cho ice for all train-

ing d e m a n d s . A close look at t he learning 

tasks and learner abilities at hand will 

reveal t he most appropr ia te , most produc-

tive m e t h o d for your specif ic n e e d s . 
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