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This study investigated the effects of administer-
ing a personality inventory by computer. Both the
results of the initial study and a replication suggest
that significant differences exist between paper-pen-
cil and computer administrations of the MMPI on
the cannot say (?) scale and scale 6 (Paranoia).
However, there appears to be no set of items that
would account for these scale differences. Dif-
ferences on the ? scale were explained in terms of
the different methods used to omit items in each
condition. Differences on scale 6 were small, and
the clinical significance of that difference needs to
be investigated further. Implications for future re-
search on computer-administered personality in-
struments are discussed.

During its relatively short existence, the digi-
tal computer has assumed an increasingly im-
portant role in the behavioral sciences. Com-
puters have been used not only to score tests and
inventories, but also to yield interpretations of
personality inventories, such as the Minnesota
Multiphasic Personality Inventory (MMPI) and
the Sixteen Personality Factor Questionnaire (16
PF; e.g., Finney, 1969; Fowler, 1967; Rome,
Swenson, Mataya, McCarthy, Pearson, & Keat-
ing, 1962). Research is currently underway to de-
termine the efficacy and feasibility of adminis-
tering ability tests on interactive computer sys-
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tems (e.g., Weiss, 1975), A reasonable extension
of computer-administered ability tests has been
investigation into the administration of per-
sonality measures by computer.

Computer administration of psychological in-
struments may reduce response bias to certain
kinds of items. Smith (1963) believed that, be-
cause of the impersonal nature of the computer,
a testee would respond more honestly to *“‘con-
fessor-type” items (ie., highly personal or re-
vealing items) on a computer-administered test
than on a paper-pencil test. He also noted that
even if motivated to do so by exposure to later
items, a test taker would be unable to modify
previous responses on a computer-administered
inventory. Thus, another source of response bias

would be eliminated.
No evidence is available in the literature to

support an alternative hypothesis that testees
would tend to be less honest on a computer-ad-
ministered test than on a paper-pencil test.
However, this is not an unreasonable supposi-
tion, particularly if the computer is perceived as
a huge data bank of highly personal information
that may be accessed at any time without the
knowledge or consent of the test taker.

If a paper-pencil inventory is to be modified
for computer administration, there should be
adequate evidence that the two modes of ad-
ministration produce essentially the same
scores. If differences are found, the investigator
should demonstrate that the computerized test
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yields information which is reliable and useful
beyond that yielded by the paper-pencil form.
This question has been addressed by Lushene,
O’Neill, and Dunn (1972), who administered the
MMPI twice to two groups of female undergrad-
uates in a counterbalanced design. One MMPI
was given in the standard paper-pencil mode,
while the other was administered on a cathode-
ray tube (CRT) computer terminal. Lushene et
al. concluded that the two modes of administra-
tion yielded equivalent results on the basic scales
and on a set of MMPI scales developed by Wig-
gins (1969). Lushene et al. neglected to report
scores on the “‘cannot say” scale (“?”’). This is an
important omission, since leaving items blank
can reduce scores on one or more scales, possibly
flattening profiles and invalidating the results.

The present study was an initial attempt to
determine the feasibility of developing a com-
pletely automated assessment program. Com-
puter-administered personality tests are being
used in research (Dunn, Lushene, & O’Neill,
1971; Lushene et al., 1972) and have already
been incorporated into the admitting system of a
mental health clinic (Johnson & Williams,
1975); however, the equivalence of the comput-
erized forms of these inventories with the pa-
per-pencil forms has not yet been adequately
demonstrated for various clinical and non-clini-
cal populations. The present studies attempted
to clarify what differences, if any, exist between
computerized and paper-pencil forms of the
MMPI in a college population. Two experiments
are reported: the first compares scores on com-
puter-administered MMPIs with scores on pa-
per-pencil MMPIs; the second is a partial repli-
cation of the first with several procedural
changes.

Experiment 1
Method

Subjects. A total of 126 male undergrad-
uates in the introductory psychology course at
the University of Minnesota participated in this
experiment.

Experimenters. Three graduate students in
psychology served as the experimenters.

Materials and apparatus. The MMPI was
administered in three modes: (1) in the standard
paper-pencil form, using Hankes answer sheets;
(2) by means of a Datapoint 3000 CRT terminal
connected to the University of Minnesota CDC
6400 time-shared computer, transmitting data
over phone lines at 30 characters per second
(CPS); (3) by means of a teletype (TTY) con-
nected to the same computer, transmitting data
at 10 CPS. All terminals were located in separate
air-conditioned rooms to insure privacy. Sep-
arate rooms were also used to administer the pa-
per-pencil form of the MMPI. Only the 425
items that are scored on the basic MMPI scales
were administered. In the computer conditions,
responses were recorded by pressing “T” for a
true response, ‘“F”’ for a false response, and
“?” for a “cannot say” response. Responses
were then transmitted to the computer by having
the testees press the “RETURN” key.

Procedure. Students were randomly as-
signed to one of the experimental conditions. All
testees were given a brief description of the task
and were read a set of general instructions,
which differed slightly between paper-pencil and
computer conditions. Instructions included in-
formation on how to record their responses as
well as assurances regarding the confidentiality
of their answers. Students read the instructions
along with the experimenter. Each experimenter
administered approximately one-third of the
MMPIs in each condition. In addition to the
general instructions, students in both computer
conditions were given some practice with the
computer by having them record their name,
student identification number, and sex in the
presence of the experimenter. In each condition
after the student understood all of the instruc-
tions, the experimenter left the room. Students
reported to the experimenter upon completing
the task.

Analysis. Three types of analyses were em-
ployed in order to assess the differences among
paper-pencil, CRT, and TTY administrations of
the MMPI. At the profile level, differences
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Table 1
Means, Standard Deviations, and Analyses of Variance
of MMPI Scales Administered in Different Formats
Paper-pencil CRT Teletype
(N=45) (N=37) (N=44)

Scale X S.D. X S.D. X S.D. F-Ratio p-Value
? 1.889 3.002 15.757 18.435 14.864 15.409 13.994 .00000334
L 2.622 2.124 2.730 2,232 2.932 1.835 .257 .774
F 6.113 3.817 6.432 4.616 5.364 3.321 .825 441
K 14.311 5.134 13.297 5.720 15.136 4.338 1.329 .269
1 5.422 4,218 5.054 3.274 4.614 3.565 .522 .594
2 19.311 5.888 18.243 5.118 18.500 4,112 .505 . 605
3 21.000 4.390 18.865 3.772 20.955 4.367 3.292 .040
4 17.622 4,858 15.865 4.923 16.636 4.641 1.382 .255
5 30. 311 5.368 28.541 5.714 28.477 4.901 1.669 .193
6 11.067 3.434 9.432 2.930 9.977 3.144 2.836 .062
7 15.400 8.593 14.108 8.714 13.796 6.890 . 489 .615
8 16.178 9.623 15.432 9.720 14.023 7.519 .658 .520
9 19.289 4,294 18.487 5.026 18.955 4.803 .297 744
0 26.400 10.532 28.892 10.661 24.977 9.105 1.530 .221
MANOVA all 14 scales 1.661 .024
MANOVA 13 scales (excluding the ? scale) .806 .737

among groups were assessed by means of a mul-
tivariate analysis of variance (MANOVA) of raw
scale score data. Also computed were the uni-
variate analyses of variance (ANOVA) for each
scale. At the item level, chi-square analyses were
performed on each item in order to determine
differences in item endorsements among the
three groups. A comparison of two-point code-
type frequencies across groups was also made.

Results

Means, standard deviations, and the results of
the MANOVA and ANOVAs are shown in Ta-
ble 1. The MANOVA revealed significant dif-
erences (p<.05) among the mean profiles of the
three groups. When the data were analyzed with
the ? scale excluded, these profile differences
were no longer found (p >.70), suggesting that it
was primarily the ? scale which contributed to
these differences. Inspection of the univariate
ANOVAs for each scale provided evidence to
support this. While some of this difference may
have come from scales 3 (Hysteria) and 6 (Para-

noia), it is apparent that the F ratio associated
with the ? scale is so large that it alone could ac-
count for the mean profile differences. Ex-
amination of the scale means revealed that
the largest difference among the three groups
occurred on the ? scale, with each of the com-
puter conditions eliciting an average of about 15
non-responses and the paper-pencil condition
averaging about 2 non-responses. The largest
variability within groups also occurred on the ?
scale for the computer conditions.

Individual items were compared for differen-
tial response patterns using two separate sets of
chi-square analyses (condition X response). In
the first set, omitted items were coded as missing
data, whereas, in the second set, they were coded
as valid responses. Since this study was seen as
exploratory in nature, the .10 level was con-
sidered satisfactory for statistical significance. It
was found in the first analysis that 42 items
showed significant chi-squares, and in the sec-
ond analysis that there were 63 significant items.
The greater number of significant items when
non-responses were included as valid responses
may be spuriously high, since many of those
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items had expected frequencies as low as one or
two. These items do not consistently come from
any particular MMPI scales; rather, they dis-
tribute across all the scales.

" Results of an analysis of two-point codes
across groups showed that individuals were dis-
tributed across a wide range of profile types both
within and between groups; consequently, there
were a large number of code types with very low
or zero frequencies. Thus, given the sample size
of this experiment, information about frequency
of occurrence of particular codetypes did not ap-
pear to be very useful.

Because the results of this experiment showed
large numbers of omitted responses in the com-
puter conditions, a second experiment was de-
signed to determine if: (1) the large number of
omitted responses was due to a mode of ad-
ministration effect in the computer condition;
(2) the number of items omitted was a result of
the different methods of non-responding (i.e.,
leaving an item blank in the paper-pencil condi-
tion, as opposed to pressing the ? and RETURN
keys in the computer condition); or (3) the num-
ber of items omitted was due to differences in
directions given to testees in the computer con-
ditions.

Experiment 2

Method

Subjects. Thirty-nine male undergraduates
in the introductory psychology course at the
University of Minnesota took part in the experi-
ment.

FExperimenters. 'Two trained undergraduate
psychology majors served as the experimenters.

Materials and apparatus. Because the TTY
condition took about twice as long to administer
as the CRT condition and had no added testing
benefits, only the paper-pencil and CRT condi-
tions were administered. The instructions and
answer sheet in the paper-pencil condition were
modified to allow the testees to respond “?”’ to
an item they wished to omit rather than having
them leave the item blank. The method of re-
sponding to omitted items in the CRT condition

was also changed in order to approximate more
closely the passive method of omitting an item in
the paper-pencil condition (i.e., leaving the item
blank). If respondents wanted to omit an item,
they had to press only the RETURN key, rather
than pressing both the ? and RETURN keys.
Directions in the CRT condition were changed
to reflect this procedural modification, and also
to more closely correspond to the standard
directions given in the paper-pencil administra-
tion.

Procedure. The procedure was essentially
the same as that in Experiment 1, incorporating
the changes made in the test formats. In addi-
tion, ¢ tests were computed comparing means on
the ? scale between Experiment 1 and Experi-
ment 2 on both the paper-pencil and CRT ad-
ministrations.

Results

Table 2 contains the means, standard devia-
tions, and the results of the MANOVA and
ANOVAs. An inspection of Table 2 shows there
was no significant mean profile difference be-
tween the modified paper-pencil and computer
administrations of the MMPI. In addition, no
significant difference was found between condi-
tions on the ? scale, with each group omitting
about 11 items on the average. The only scale
showing a significant difference between condi-
tions was scale 6, which showed higher scores for
the paper-pencil group than the CRT group, just
as in Experiment 1.

Closer examination of the scale 6 means and
standard deviations in both experiments reveals
little absolute difference between the groups. A
significant difference was found on the ? scale
for the paper-pencil administrations between
the experiments, with a higher mean number of
omitted items [#(64) = 3.22, p < .01] in Experi-
ment 2. No significant difference was found on
the ? scale for the CRT administrations between

experiments [#(53) = 1.28, p >.10l.
In the between-group comparison of re-

sponses to individual items, 17 items showed sig-
nificant chi-squares when omitted items were
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Table 2
Mearis, Standard Deviations, and Analyses of Variance
of MMPI Scales Administered in Different Formats
Modified
Paper-pencil Modified CRT
(N=21) (N=18)

Scale X S.D. X S.D. F-Ratio  p-Value
? 11.333 12.550 10.278 12.300 .070 .793
L 3.286 2.305 2.778 1.801 .573 454
F 6.143 3.928 6.722 5.108 .160 .691
K 14.524 5.653 15.167 3.792 .168 .685
1 5.619 4.353 4.444 4,260 .720 .402
2 20.714 4,440 19.833 6.233 . 264 .611
3 21.714 4,880 19.556 4,355 2.092 .156
4 17.952 4.455 17.333 4,777 .175 .678
5 29.714 4,971 27.833 4.204 1.596 214
6 11.381 2.479 9.889 2.166 3.938 .055
7 14.619 6.778 13.444 7.687 .257 .615
8 15.857 7.933 13.278 8.969 .909 . 347
9 18.238 4.146 17.889 4.934 .058 .811
0 25.429 8.942 26.889 11.210 .205 .654
MANOVA All 14 Scales .648 .799

treated as valid responses. Only one of these
items (number 302) was an item which produced
a significant difference in both experiments;
other previously significant items did not repli-
cate across experiments.

Discussion

In the present study, significant differences
were found between paper-pencil and computer
administrations of the MMPI on both scale 6
and the ? scale. Essentially both types of ad-
ministrations produced otherwise similar pro-
files when instructions for both were made near-
ly equivalent. Differences on scale 6 were small,
and the clinical significance of this difference
needs to be investigated further.

The question remains: how can we account
for differences in the number of omitted items
between modes of administration? Since there
was no significant difference between the means
of the CRT administrations between experi-

ments, it can be concluded that the attempt to
make responding to omitted items more passive
had failed. The computer condition, either be-
cause of the design of the hardware or because
of the nature of the software, forced respondents
to make an active response to omit an item;
testees had to press the ? key and/or the RE-
TURN key in order for the next item to be pre-
sented. On the other hand, in the standard pa-
per-pencil administration testees had to make a
passive response to omit an item, i.e., leaving the
appropriate space on the answet sheet blank. It
is reasonable to assume that because an active
response had to be made in the computer condi-
tions of both experiments, the number of
omitted items would not decrease significantly
from the first to the second experiment. In light
of the results of the second experiment, it ap-
pears that differences on the ? scale were not
due to differential reactions to the paper-pencil
and computer conditions per se, but rather to
the differential response options offered by each
method. When the mode of non-response was
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made more active in the paper-pencil condition
(responding ?, rather than leaving the item
blank), the number of non-responses increased
significantly.

Although there do not appear to be practical
differences on overall profiles between the two
modes of administration for most respondents,
some way must be found to deal with large num-
bers of omitted items. Future research might be
directed toward two possible approaches. A
forced-choice format might be used, to eliminate
omitted items. Or the computer might check for
large numbers of omitted items and either in-
form the tester of this fact, or automatically re-
administer the entire set of unanswered items
with instructions to give the best possible re-
sponse. In addition, researchers might be in-
terested in determining which characteristics
distinguish those testees who omit many items
from those who omit few items.

Another consideration is that of the gen-
eralizability of the results of this study. Al-
though the computer-administered MMPI
seems to be reasonably equivalent to the conven-
tional paper-pencil administration in a ‘“nor-
mal” college population, there is no reason to
expect necessarily that these results would gen-
eralize to a psychiatric population. For example,
it might be reasonable to expect that a paranoid
individual would not react to the computer in
the same way as either a college student or an in-
dividual with another psychiatric diagnosis. It is
possible that significant interactions may exist
between person-types and mode of administra-
tion. Future research in this area should proba-
bly include samples from different psychiatric
and nonpsychiatric populations, and should sep-
arately examine responses to computer-adminis-
tered inventories vs. paper-pencil inventories for
each different person-type.

Finally, if computerized administration of
personality inventories is shown to be appro-
priate for a variety of sub-populations, the next
goal should be to investigate the computer’s
ability to administer a unique subset of items to
a testee. Research is already underway on the
principles of efficiently branching a person

through an item pool in the areas of ability
measurement (Weiss, 1975; Weiss & Betz,
1973), personality measurement (Kleinmuntz &
McLean, 1968), and diagnostic classification
(Biskin, 1975; Butcher, Clavelle, & Hoffman,
1974; Morf & Krane, 1973). Although further
research is certainly necessary, preliminary evi-
dence from the present study indicates that the
effects of computer administration on the ac-
curacy of obtained personality inventory scores
may be minimal, increasing the probability that
branching models of item presentation can con-
fidently be introduced in the administration of
personality inventories.
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