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An Evaluation Of

Interdepartmental Training
With Objective Tests

JOSEPH GILBERT, HENRY G. CAMPBELL and ALBERT E. OLIVER

This article reports on the develop-
ment of a series of brief tests based on
the content of standard training guides,
and easily and effectively used to assist
in evaluating quantitatively and ob-
jectively the results of interdepartmental
training. Not only have the test scores
significantly discriminated by a statisti-
cal test between groups taking it before
training as compared to groups talcing it
after training, thereby unequivocally
measuring the effect of training, but the
tests also reveal (by an analysis of those
passing and those failing specific items)
areas of the course that the subjects mis-
understood or otherwise adequately
comprehend, so that information the

tests show was not clear to subjects after
training can be emphasized in a post-
training review session. Moreover, the
testing procedure stimulated consider-
able interest and proved to be an un-
expectedly motivating influence, both
for the subjects and for the instructors,

This report will concern two tests
constructed out of five covering the
primary  interdepartmental training
courses out of the series for the fiscal
year. Assignments to individual train-
ing groups were arranged on the basis
of convenience, available time from
duty and so on, before it was definitely
decided to embark on the testing pro-
gram, and such assignments to groups
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Were not influenced by the clinical
psychologist or by the testing program.
The membership of each training group
was exactly as it would have been if
no testing program had been initiated.
This is necessary if statistical compari-
sons of groups are to be meaningful.

The first test constructed by the clin-
ical psychologist was a 29 item True-
False inventory for the course in Dis-
ciplinary Procedures. To avoid test-re-
test effects separate groups were com-
pared before and after training rather
than individuals with themselves, since
the very process of taking the same
test twice will familiarize an individual
with it and may substantially improve
'lis chances of doing better on it the
second time than he did the first, even
'f he knows no more about the subject
the second time.

Student  Population

Four groups took the Disciplinary
Procedures course, one group each week
f’i" a period of four weeks. All groups
contained both men and women and a
Variety of vocational positions, nurses,
supervisory and non-supervisory person-
nel, cooks, dieticians, guards, and aides,

he first and third group were taught

a woman instructor, the second and
e fourth by a man.

"he 29 item True-False inventory
Was made up from information on pro-
cedure contained in the Veterans Ad-

Inistration  Disciplinary  Procedures
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training manual. It was administered to
the first group taking the course on the
first day before the course began. It re-
quired about 15 minutes, with everyone
allowed to finish the test. Scoring was
simply the number right. The second
group was tested after training was com-
pleted in exactly the same way. The
third group was then tested after train-
ing and the fourth group before train-
ing, following the same procedure as in
the first and second group.

The results of the Disciplinary Pro-
cedures testing appears in Table 1
(PRE indicates group was tested before
training, POST indicates group was
tested after training):

In Table 1, N refers to the number
of persons taking the test in each group,
M refers to the Mean or Average score
of the group and the Range is the low-
est and the highest score in the group.
Deviation’ and SD refer to the sum
of the deviations of the individual scores
from the mean squared and to the stand-
ard deviation respectively. Even to the
most cursory inspection, however, it is
apparent that the test strikingly differ-
entiates between groups which have
taken training and those which have
not, making it at once clear that train-
ing in Disciplinary Procedures was quite
successful, that people who took the
course knew a great deal more about the
subject than people who had not taken
it. The pre and post training groups
almost do not overlap in range, the
groups tested after training and the
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TABLE 1

Differences Between Groups on a Test of Disciplinary
Procedures Administered Before and After Training

GP 1
PRE
N 13
M 13
SD 4.1
Range 6-19
Deviation" ., 216

groups tested before training forming
nearly separate distributions. Thus, the
two groups tested before training,
Group 1 and Group 4, had very nearly
the same average score, 13 and 14 right

respectively, even though Group 1 was
quite variable both probably in range
or ability and in previous experience
with disciplinary procedures, while
Group 4 was much less variable and had
an unusually large number of individ-
uals with previous experience in dis
ciplinary procedures as it happened.

On the other hand, the two groups
tested after training, Group 2 and
Group 3, had an average of 20 and 24
answers correct respectively, from seven
to eleven correct answers more than the
two groups tested before training. In ad-
dition the lowest scores in Groups 2
and 3, the groups tested after training,
are almost as high or higher than the
highest scores in Groups 1 and 4, the
groups tested before training. And the
results were consistent; it was not in
this instance a single occurrence of one
group being compared with one other
group. Rather there was a replication,
an opportunity to compare two addi-
tional groups with each other and the
same kind of differences were found in
the same direction.

GP 2 GP 3 GP 4
POST POST PRE
10 1 10
20 24 14
2.4 2.6 2.4
17-25 19-27 10-18
57 72 59

Each group tested before training was
compared with each group tested after
training, using Fisher's "t" test for
the significance of the difference for
independent small samples. The "t" for
Group 1 as compared to Group 2 was
4.66; for Group 1as compared to Group
3 it was 7.33; for Group 3 as compared
to Group 4 it was 8.9; for Group 2 as
compared to Group 4 it was 5.4. All of
these differences between groups tested
before training and tested after training
were significant at better than the one
percent level of confidence. The differ-
ence between the two groups tested
before training was not significant in
spite of the contrast between them in
certain respects (t equals 0.67).

There was an additional significant
difference between groups of particular
interest because of what it indicates.
This was the difference between the
two groups tested after training. Group
2 and Group 3, smaller than anv of
the others (3.33) but still significant at
the one percent level of confidence.
Group 3, which was significantly dif-
ferent from Group 2 although both
groups were tested after training, was
taught by the woman instructor after
she saw a copy of the test and specifical-
ly emphasized in her class the content
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which the test questions covered. Group
2, on the other hand, was taught by a
man who had not seen a copy of the
test and did not attempt to teach specifi-
cally the content which the test ques-
tions covered.

The difference between the two
groups is of considerable value in dem-
onstratin% that stressin% and reviewin%

specific designated points is the best
way of putting them across so that
people do not forget them, and that if
the content of a test is a good sample
of the content of a course one wishes to
put across, it is a worthwhile technique
to teach around the correct answers to
that test. However, it must be rec-
ognized that every instructor should
have an equal opportunity to do this.
The information which was obtained by
giving the instructor of Group 3 an
advantage was important, but it can-
not be denied that it was unfair to the
instructor of Group 2. Had the instruc-
tor of Group 2 taught the content of the
test rather than the instructor of Group
3, it is not unlikely that the results
would have been reversed. Actually, of
course, it is apparent that both instruc-
tors did a superior job of teaching their
groups the content of the course.

Item Analysis

After the results were in, the psychol-
ogist performed an item analysis to de-
termine the percentage passing and
failing each item on the test for the
combined Groups 1 and 4 (before train-
ing) as compared to the combined
Groups 2 and 3 (after training) to de-
termine the hardest and easiest items on
the test, as well as the items which best
discriminated between the pre and post
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training groups. Groups 1 and 4 (tested
before training) had a total of 47 per-
cent of the items on the test correct,
while groups 2 and 3 (tested after train-
ing) bad a total of 77 percent of the
items on the test correct. For all groups
combined there were seven items which
only 25 percent of the subjects missed
and there was one item which more
than 75 percent of the subjects missed.
There was also one reversal; on one
test item the two groups tested before
training (Groups 1 and 4) obtained a
larger percentage of correct answers
(61 percent) than did the two groups
tested after training (Groups 2 and 3,
48 percent of which had this item cor-
rect).

All of the subjects taking the course
next were assembled and the items of
the test missed by 50 percent or more of
the subjects were reviewed and the cor-
rect answer explained. This was an ad-
ditional opportunity to put across both
the content of the course and the philos-
ophy behind disciplinary procedures in
the V.A., takin% advanta%e of the inter-

est of the subjects in the outcome of the
testing in which they had participated.
The principal points which we sought
to emphasize were the authority and
responsibility of the non-voting chair-
man, the fact that the hearing is not
legalistic in form, and that it is not
punitive but fact-finding. For example,
it was stressed that the first item on the
test, which 68 percent of the group
missed, "The primary purpose of the
disciplinary hearing is to determine
whether the defendant employee is at
fault as charged," had to do with a
subtle point but one which involved
attitude and could determine the entire
tone and course of the hearing. 1he
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item, of course, was false; as the train-
ing manual indicates, the primary pur-
pose of the procedure is to give the
defendant employee a chance to be
heard, with the secondary purpose be-
ing to determine the facts of the case.
Some of the most frequently missed
items dealt with the recommended actu-
a procedure of the hearing as well as its
fundamental objectives.

Group Meeting Test

The next course in which groups
Were to be compared before and after
training was that of Better Group Meet-
'"gs. The content by the nature of the
subject matter is much more abstract
than that of Disciplinary Procedures
®nd constructing a suitable inventory
Vvas g difficult task for the psychologist,
especially since he was resolved to avoid
'terns based on inconsequential and
frivolous distinctions which he felt
Would be irritating and unjust to sub-
jectstaking the test. He decided on amul-
tiple choice test in which the task was
to circle the number of the alternatives
Which best represented methods of deal-
'"g with persons who are a problem in
group meetings (as argumentative, over-
talkative, and so on), as indicated in the
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training manual. Because of the more
intangible character of the material the
psychologist had less faith in this test
than in the first and we felt more than
a little dubious of our chances of ob-
taining significant differences between
pre and post training groups. The test
was administered to the first group be-
fore training and to the second group
after training, exactly as before except
that one instructor was used and there
was one pre and post training group
each instead of two. There were a
maximum of 32 correct answers out of
a total of 60 alternatives. Scoring was
again the number right. The results
appear in Table 2. As before, PRE in-
dicates group was tested before training,
POST indicates group was tested after
training.

Thus, Group 2, the group tested aft-
er training obtains an average of six
more correct answers than does Group
1, the group tested before training. At
first glance the range in each group
appears similar because in each the low-
est score is 9. However, in Figure 1
the real difference between the dis
tributions of the two groups is evident.

In Group 1 the majority of the scores
are in the middle range, while in Group
2 the scores tend to pile up on the high

TABLE 2

Differences Between Groups on a Test of Better Group Meetings
Administered Before and After Training

GROUP 1 GROUP 2
PRE POST
N 16 16
M 15 21
SD 35 5.8
Range 9-24 9-28
Deviation® . .... 191 542
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FIGURE 1

Distribution of Scores on a Test of Better Group
Meetings Administered Before and After Training
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end of the scale. To our surprise the
"t" representing the magnitude of the
difference between the two groups, us-
ing the same formula as before for in-
dependent small samples, was the high-
est we have obtained, 8.33, much better
than the one percent level of confi-
dence.

There were three groups taking the
course in Better Group Meetings. For
the third group the psychologist tried
an experiment which was not successful.
He divided the Better Group Meetings
test in half, giving the first half of the
test to the third group before they took
the test and the second half of the test
to the same group after they took the
test. This avoided test-retest effects bv
in effect using two comparable tests,
but apparently dividing the test in half
reduced its length too drastically for it
to be reliable in such a small group (12
took both halves of the test). There was
considerable overlapping and although
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a "t" test of the significance of the dit-
ference showed a trend in the direction
of higher scores on the second half of
the test (after training), the differences
between the first and second half of the
test were not significant.

Incidentally, for the test of Disci-
plinary procedures we did not ask the
subjects to sign their names, but we did
ask for their names on the Better Group
Meetings test, principally because il
was felt that if they signed it there
would be less temptation on this more
complex inventory to answer it at ran-
dom. It is essential that the scores of
individual subjects remain confidential'
of course, as they have at this station,
only the psychologist seeing the names
of the subjects.

We found this system of testing mo-
tivating and productive of considerable
interest on the part of both the subjects
and the instructors. The evaluation p"®
gram has been stimulatino for everyone.
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and certainly just the process of being
appraised puts everyone on their toes if
the procedure is fair and is not abused.

Other Applications

Can tests such as ours be used in the
same way in other industrial firms and
government agencies? We believe that
o O

they can if someone is willing to take
the responsibility of carrying through on
the testing and will keep individual
scores really secret. The tests are easy
to score and a mean for each group
tested can be simply calculated (the
sum of the scores for the group divided
by the number of persons in the group
taking the test). A mean difference
score of five or more favoring the group
taking the test after training is certainly
indicative that the group tested after
training has learned from the experi-
ence, providing naturally there hasbeen
no effort to manipulate the results. It is
necessary for someone familiar with sta-
tistics to compute the significance of
the difference, however, using a formu-
la which takes into consideration the
size of the groups, and their variance,
and we believe this task is best assigned
to the personnel psychologist.

Valuable as the tests are in motivating
personnel and in demonstrating objec-
tively the effectiveness of training the\J/
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are equally valuable in revealing areas
in which training for some reason is
not successful. An item analysis of the
kind we used, computing the percentage
passing each item, is especially useful in
clarifying for management and person-
nel ways in which training can be im-
proved, by placing emphasis on material
which appears not to be understood, or
by whatever other procedure appears to
be warranted. We feel that a review of
the test material with the persons who
took the course can be of real value with
certain kinds of courses, the importance
of which in the view of management
justifies this arrangement. Even if this
review does not appear warranted, the
subjects should still be informed in
general terms of the outcome of the test-
ing program in which they participated;
a brief mimeographed summary is prob-
ably adequate in most cases to satisfy
the human desire for knowledge of re-
sults.

With the exception of the one experi-
ment mentioned above of dividing f
test in half and administering it before
and after training, differences between
pre and post training groups on all five
tests were significant at or better than
the one percent level of confidence'
The other three tests are You Meet the
Public bv Letter, Work simplification,
and Delegation of Authority.
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