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I
T'S A COMMON SCENARIO. After a major 
t ra in ing p rogram, the re ' s a boos t in 
trainees' work performance. Clearly, the 
two events are linked. But then a man-
ager asks the dreaded question: "How-
much of the improvement was caused 

by the training?" 
This familiar inquiry is rarely answered 

with much accuracy or credibility. Perfor-
mance improvements may be linked to train-
ing, but usually nontraining factors have also 
contributed. As most HR practitioners know, 
it can be difficult to show a cause-and-effect 
relationship between training and perfor-
mance. Up-front planning is essential. This 
article recommends several approaches for 
isolating the effect of training, a crucial step 

in calculating training's return on investment 
in terms of dollars and cents. 

But first, it's important to explain the 
"chain of effect" implied in the five-level 
evaluation model shown in Figure 1. To start, 
it's essential to derive the measurable results 
of training from participants' application of 
new skills or knowledge on the job over a 
specific period of time after training is com-
pleted, a level 3 evaluation. Logically, suc-
cessful on- the- job application of training 
content should stem from participants having 
learned new skills or acquired new knowl-
edge, a level 2 evaluation. Consequently, for 
a business-results improvement (a level 4 
evaluation), the chain of effect implies that 
measurable on-the-job applications (level 3) 
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FIGURE I : FIVE-LEVEL R O I EVALUATION 

Here's a slightly modified version of Kirkpa trick's four-level evaluation 
model, adapted to include measuring for return on investment. 

Level 

I. reaction and planned action 

2. learning 

3. on-the-job application 

4. business results 

5. return on investment 

and improvement in learning (level 2) 
are achieved. Without this preliminary 
evidence, it's difficult to isolate the ef-
fect of training or to conc lude that 
training is responsible for any perfor-
m a n c e i m p r o v e m e n t s . Pract ical ly 
speaking, if data is collected on busi-
ness results (level 4), data should also 
be collected at the other three levels of 
evaluation. 

Spec i f i c a p p r o a c h e s 
Here are several ways to isolate train-
ing's effect on performance. 
Use of control groups. A highly credi-
ble approach for isolating the effect 
of t r a in ing is the use of c o n t r o l 
g roups in an exper imenta l training 
design. The experimental g roup re-
ce ives t raining; the cont ro l g r o u p 
does not. Participants in both groups 
should be similar demographically, 
selected at random, and subjected to 
the same environmental influences. 

It isn't necessary to take pre-pro-
gram measurements of the two groups. 
Rather, measurements taken after train-
ing s h o w the d i f f e r ence in per for -
mance between the two groups that 
can be attributed directly to training. 

For example. Federal Express gave 
20 new employees training in driving 
company vans. Their post-training per-
formance was compared with a con-
trol group of 20 new employees who 

Questions 

W h a t are participants' react ions to 

the training? W h a t do they plan to do 

wi th the material? 

W h a t skills, knowledge, or attitudes 

have changed? By how much? 

Did participants apply on the job what 

they learned in training? 

Did the on- the- job applications pro-

duce measurable results? 

Did the monetary value of the results 

exceed the cost of training? 

hadn't received the special training. 
The two g roups ' pe r fo rmance was 
tracked for 90 days in 10 performance 
categories, including accidents, in-
juries, and errors. Experts from engi-
neering, f inance, and other g roups 
assigned dollar values to the perfor-
mance categories. The ultimate out-
come was that the training showed a 
24 percent return on investment. 

A disadvantage of the use of con-
trol groups is a misperception that the 
training staff is turning the workplace 
into a lab. To avoid this negative im-
age, some organizations conduct a pi-
lot of the training program using pilot 
p a r t i c i p a n t s as the e x p e r i m e n t a l 
group and nonparticipants as a con-
trol group. In fact, the nonparticipants 
aren't even informed of their status as 
"the control group." 

Sometimes, management may not 
want to take the time to experiment; 
it may just wan t to make sure em-
ployees get the training. Rut using 
control groups is worthwhile when 
t ra in ing p r o g r a m s a re cos t ly a n d 
linked with organizational objectives. 
Trend-line analysis. In this approach, a 
line is d rawn f rom current perfor-
mance to future performance, assum-
ing that the current trend will contin-
ue e v e n w i t h o u t t ra in ing . Af te r 
e m p l o y e e s rece ive t ra in ing , their 
pos t - t ra in ing p e r f o r m a n c e is com-

pared to their performance predicted 
on the trend line. It's reasonable to at-
t r ibute any i m p r o v e m e n t over the 
trend-line prediction to training. It's 
not an exact process, but it does pro-
vide a reasonable estimation of train-
ing's effect. (See Figure 2.) 

In Figure 2, the reject rate for defec-
tive c o m p o n e n t s at an e lec t ronics 
manufacturing firm is shown before 
and after training, with a pre-training 
downward trend. The training appar-
ently reduced the number of rejects 
dramatically, though the trend line 
shows that reject-rate reduction would 
have continued anyway. 

It's tempting to measure the im-
provement by comparing the average 
six-month reject rate prior to training 
(1.85 p e r c e n t ) to the ave rage six-
month rate af ter t ra ining (0.7 per-
cent). But a more accurate compari-
son is to c o m p a r e the s i x - m o n t h 
average after training with the trend-
line value at the same point (1.45 per-
cent). In this instance, the difference 
is 0.75 pe rcen t . Somet imes , it be-
hooves the training department to use 
more modes t measures to d e m o n -
strate the effect of training rather than 
to make claims that can't be proved. 

The main disadvantage of this ap-
proach is its potential inaccuracy. A 
trend-line analysis assumes that the 
events that influenced performance 
prior to training still exist after training. 
It also assumes that no new influences 
entered the situation. On the positive 
side, the approach is relatively simple, 
inexpensive, and effortless. 
Forecasting. This approach is more 
analytical and mathematical than the 
t rend l ine. Ins t ead of d rawing a 
straight line, a linear equation is used 
to calculate a value of the anticipated 
performance improvement. A linear 
model (such as y = ax + b) is appropri-
ate when only one variable influences 
the results. When several variables in-
tervene, it's necessary to use sophisti-
c a t e d s ta t is t ica l m o d e l s . Wi thout 
them, forecasting is difficult to imple-
ment. Still, it can be an accurate pre-
dictor of performance variables with-
out training, if the appropriate data 
and models are available. 
Participant estimation. This approach 
involves asking participants to deter-
mine h o w much p e r f o r m a n c e im-
provement is due to training. Their ac-
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t ions have p roduced the improve-
ments, so they should have some idea 
of how much improvement is because 
they applied what they learned in train-
ing. Management tends to find such re-
ports credible because participants are 
at the center of the improvement. 

Participants' input can be obtained 
by asking the following questions: 
I What percent of the improvement 
can be attributed to the application of 
skills, t e chn iques , or k n o w l e d g e 
gained in the training? 
I What is the basis for your estima-
tion? 
I What degree of confidence do you 
have in your estimation? 
» What other individuals or groups 
could make an estimation? 
• What other factors do you think 
contributed to the improvement? 

To be conservative, it's recommend-
ed to factor in a confidence level. For 
example, if a participant estimates that 
50 percent of an improvement is due to 
training but is only 70 percent confi-
dent about that estimate, multiply the 
confidence percentage by the improve-
ment percentage and divide by 100, for 
a confidence level of 35 percent. Then 
multiply that figure by the amount of 
the improvement in order to isolate the 
portion attributable to training. To cal-
culate ROl. convert that portion to a 
monetary value. 

To enhance this approach, manage-
ment can approve participants' estima-
tions. For example, in performance-
management training at Yellow Freight 
Systems, participants estimated the 
amount of savings that could be attrib-
uted to the program. Managers re-
viewed and approved the estimates, 
confirming participants' estimations. 

One disadvantage to this approach 
is obvious: It's just an estimate. The in-
put data may be unreliable. Some par-
ticipants aren't comfortable providing 
estimates; some may not be able to es-
timate improvements because they 
don't know which factors contributed. 
The advantages are that it's inexpen-
sive. time-saving, and easily under-
stood by most participants and others 
who review evaluation data. And the 
estimates do originate from a credible 
source—the people who actually pro-
duced the improvement. 
S u p e r v i s o r e s t i m a t i o n . Pa r t i c ipan t s ' 
supervisors may provide input in lieu 

Figure 2: A Trend-Line Analysis 

Here's an example of a trend-line analysis, conducted by an electronics 
manufacturing firm on the rate of rejects for defective parts. 

1.45% 

MONTHS 

Bars Represent Actual Performance 

of, or in addition to, participants' esti-
mations. In some settings, partici-
pants' supervisors may be more famil-
iar with other factors that could have 
produced the improvements. It's rec-
o m m e n d e d to ask supervisors the 
same questions asked of participants. 

Supervisor estimation should be 
treated the same way as participant es-
timation in summarizing and analyzing 
the data. The evaluator may not know 
which estimates to use. A conservative 
approach is to use the lowest value 
and include an appropriate explana-
tion. Or, the evaluator can recognize 
that each source has its own perspec-
tive and average the two, placing 
equal weight on each group's input. 

This approach has the same disad-
vantages as participant estimation. 
Because it's subject ive, it may b e 
viewed skeptically by management. 
Supervisors may be reluctant to par-
ticipate. Or. they may be incapable of 
providing accurate estimates. The ad-
vantages are also the same: It's sim-
ple. inexpensive, and fairly credible 
because the information comes from 
the "horse's mouth"—in this case, the 
supervisors of people who received 

the training. Credibility rises when su-
pervisors ' est imates are combined 
with participants' estimates and when 
a confidence level is factored in. 

A restaurant chain implemented a 
training program on pe r fo rmance 
management for manager-trainees. 
Trainees learned how to establish 
measurable goals for staff, how to 
provide performance feedback, how-
to measure progress toward goals, 
and how to take action for ensuring 
that goals are met. Trainees devel-
oped action plans for improvement, 
using the skills taught in the training. 
The top managers learned how to 
convert measurable improvements in-
to economic values. They decided 
employees could focus on any im-
provement areas (such as inventory, 
food spoilage, or employee turnover) 
on the conditions that they use the 
new skills taught in training and that 
improvements be converted to either 
cost savings or profits. 

As part of a follow-up evaluation, 
trainees' action plans were document-
ed to s h o w results in quant i ta t ive 
terms converted to monetary values. 
Trainees were asked to estimate (con-
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servatively) the percent 
of improvement that re-
sulted from the applica-
tion of skills either ac-
quired or enhanced in 
training. Each improve-
ment was calculated us-
ing an annual monetary 
value. To implement the 
improvements, trainees 
worked closely with the 
r e s t au ran t m a n a g e r s , 
w h o est imated for the 
trainees the percent of 
improvement (outlined 
on their action p lans ) 
that could be attributed 
to training. 
M a n a g e m e n t e s t i m a t i o n . T o p - l e v e l 
managers can provide estimates on the 
percent of improvement they attribute 
to training. At Litton Guidance and 
Control Systems, management applied 
a subjective figure (60 percent) to im-
provements due to training, after con-
sidering other contributing factors such 
as changes in processes, procedures, 
and technology. The upshot was that 
training received credit for 60 percent 
of the improvements in quality and 
productivity. 

Clearly, this approach can be high-
ly subjective. But then, the input is 
from people who provide the training 
funds. 
Customer input. Why not elicit input 
directly f rom customers? Ask them 
why they chose a particular product or 
service. Ask them to explain how their 
reactions to a product or service were 
influenced by employees w h o were 
using the knowledge and skills taught 
in training. This approach focuses di-
rectly on what training programs are 
designed to improve. 

For example , fol lowing a bank 's 
teller-training program, customers in-
dicated in market-research data a 5 
percent reduction in customer dissat-
isfaction with teller knowledge. 
Expert e s t ima t ion . Exper t s—such as 
independent consultants and industry 
sources—must be carefully selected 
regarding their knowledge of a partic-
ular process, program, or situation. 
For example, an expert in quality can 
provide fairly reliable es t imates of 
how much quality improvement can 
be at tr ibuted to t ra in ing—and how 
much can be attributed to other fac-

tors associated with a 
TQM effort. 

This approach can be 
inaccurate , unless the 
n e w training program 
and setting are similar 
to the current program 
a n d se t t ing , and the 
a p p r o a c h may lack 
credibility because the 
estimates come from ex-
ternal sources. Still, it's a 
quick source of input 
from a reputable source. 
Right or wrong , man-
agement can sometimes 
place more confidence 

in external experts than internal staff. 
Subordinate input. In some situations, 
participants' subordinates can provide 
input on training given to supervisors 
and other managers on implementing 
work-unit changes or developing new 
skills in dealing with employees. Sub-
ordinates usually can't estimate how 
much of an improvement is attribut-
able to training, but they can provide 
input about specific changes that have 
occurred since the supervisor received 
training. And they also can help deter-
mine the extent to which other factors 
have changed. 

Subordinate input is usually ob-
tained through surveys or interviews. 
When the survey responses show sig-
nificant changes in supervisors ' be-
havior after training and no significant 
change in the general work climate, 
improvements in work performance 
can be attributed to changes in super-
visors' behavior. 

Typically, subordinates are aware 
of the f ac to r s that h a v e c a u s e d 
changes at work, and they can provide 
reliable input about the magnitude of 
such changes. When combined with 
other approaches, subordinate input is 
even more credible. 
Other factors. In some situations, it's 
feasible to calculate the effect of fac-
tors other than training that may have 
cont r ibu ted to s o m e improvemen t 
and then to conclude that training ac-
counts for the rest. 

For example, a consumer-lending 
program for a large bank experienced 
a significant increase in the number 
of loans after training was provided to 
loan officers. In addition to the effect 
of t ra ining, o the r fac tors inc luded 

falling interest rates and loan officers' 
growing conf idence in their knowl-
edge and expertise. 

This approach is appropriate when 
other factors are easily identified and 
when the necessary mechanisms for 
calculating their effect are in place. In 
some cases, it's just as difficult to esti-
mate the effect of factors other than 
training. This approach is highly cred-
ible when the methods used to isolate 
the effect of other factors is credible. 

B u t w h i c h one? 
With 10 approaches available, it can 
be difficult to select the most appro-
priate one. It's important to consider 
the following criteria: 
• feasibility 
ft accuracy 
ft credibility 
ft costs 
ft t ime—inc lud ing that of part ici-
pants, managers, and others. 

Generally, two approaches are bet-
ter t han one . In us ing mul t ip le 
sources, it's recommended to combine 
the inputs. This conservative approach 
builds acceptance. The target audience 
should receive explanations of the ap-
proach and the subjective factors. 

It's not unusual for the ROI in train-
ing to be an extremely large figure. 
Even when a portion of the improve-
ment is attributed to other factors, the 
numbers can still be impressive. But it 
should be understood that ROI figures 
aren't precise, though every effort is 
made to isolate training's effect. An 
ROI figure represents the best esti-
mate given the conditions, time, and 
resources the organization was willing 
to commit. Chances are, it's more ac-
curate than other types of data in the 
organization. • 
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