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Abstract

Sixty-five from a total of 160 medical students were administered the California Psycho-
logical Inventory (CPI) to identify which of all 18 scales can be used as a predictor for academic
performance. The entrance examination scores of six subjects were also combined with the CPI
variables for the purpose of the study. Students' performances were determined by Grade Point
Average (GPA) collected between 1993-1997 (year 1 to year 5). Data was analyzed by descriptive
and stepwise method of multiple linear regression analysis. The results showed that mathematics.
biology and English language were positively correlated with all year GPAs-r2 value was 10-18
per cent. Scales of "dominance”, "flexibility” and "socialization" were positively correlated to the
GPA, while "sociability” and "sense of well-being" were negatively correlated. R2 value was
increased to 16-59 per cent as prediction of GPA when the CPI vartables were combined with
scores of entrance examination. A comparison of this finding with other studies was conducted.

California Psychological Inventory (CPI), Medical Students, Personality.
Performance, Achievement, Prediction

Medical students' personality and perfor-
mance have been studied for a long time. The cor-
relation between personality characteristics and
various kinds of academic performance have been
linked and found to be very interesting. The Califor-
nia Psychological Inventory (CPI) is one of the most
useful and popular methods used in finding such a
relationship(1-3). In our previous study we found a

strong relationship between the entrance examina-
tion scores in mathematics, English and biology and
the students' Grade Point Average (GPA) in the 5
year curriculum, but only 10-18 per cent of variables
were accounted for(4). There might be other factors
involved in such relationships including personality
factors(3). Several studies showed that the persona-
lity factor enables percentages of variance to be
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accounted for in medical performance(6). With this
in mind, the authors studied personality factors as
the predictor of medical students' performances by
taking CPI variables and combining them with
Entrance Examination Subjects (EES) scores to pre-
dict performance which was determined by GPA.
This method was assumed to be increased in power
of prediction of performance and might find suitable
factors for the medical selection process.

MATERIAL AND METHOD

Sixty-five out of 130 medical students
were voluntarily administered the CPI (old version).
Scores of CPI and of six entrance examination
subjects including mathematics, physics, biology,
chemistry, English and general (Thai language and
social studies) were analyzed to find the best pre-
dictor of GPA. Data on students' grades and En-
trance Examination scores were available from col-
lege records from 1992-1996.

The CPI1

The CPI administered in this study was the
old version developed by Dr. Harrison G. Gough
and which has been in use since 1957(7). Even
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though a new version (1987) has been issued, there
is no Thai language edition available as yet. The
old version of the CPI was translated into Thai by Dr.
Narongsak Chan-nuan and his associates in 1980(8).
Even though it was the old version, it covered the
personality factors we wanted to test. The CPI is
one of the psychological testing systems, developed
for assessing normative behavior in a population
that is involved in everyday social living and con-
structive achievement. It consists of 4 true/false
items and 18 scales that measure four aspects i.e. |)
poise, ascendancy, self-assurance and interpersonal
adequacy 2) socialization, responsibility, interpersonal
values, and character 3) achievement potential and
intellectual efficacy and 4) intellectual and interest
modes. It takes about 45-60 minutes to adminis-
ter(9). The CPI has been used extensively in many
studies and places(10), Consequently, we used the
CPI as a psychological test to study which scales
are best related to medical students' performance.
We chose all 18 original scales as a tool to find the
best predictor of scales.

Data was analyzed using Pearson's product
moment correlation and multiple linear regression
analysis (stepwise method)

Table 1. Mean and standard deviation of independent variables.

Varnables Mean SD Minimum Maximum
General (A) 61.81 582 48 78
Mathematics (B) 55.72 11.27 30 91
Physics (C) 57.62 6.58 44 72
Chemistry (D) 5551 9.16 36 80
English language (E) 62.44 10.26 39 91
Biology (B) 63.26 9.80 39 84
Flexibility (Fx) g.17 3.74 1 16
Psychological mindedness (Py) 9.63 2.63 3 15
Capacity for status (Cs) 16.17 3.55 7 26
Self acceptance (Sa) 17.86 3.59 11 25
Achievement via independence (Ai) 18.30 448 7 30
Tolerance (To) 19.21 5.00 8 28
Flexibility (Fe) 19.92 3.43 10 26
Sociability (Sy) 22.76 5.69 3 34
Communality (Cm) 23.54 3.02 14 28
Achievement via conformance (Ac) 24.19 4.34 15 22
Self control (Sc) 25.67 7.84 8 41
Dominance (Do) 2590 5.13 16 35
Self presence (Sp) 28.49 5.37 11 40
Responsibility (Re) 29.00 3.96 19 39
Sense of well-being (Wb) 30.10 5.45 17 39
Intellectual efficacy (le) 33.11 5.65 20 43
Socialization (So) 3521 5.41 23 44
Good impression (Gi) 17.38 5.48 8 28




June 1999

J Med Assoc Thai

T. CHAN-OB & V. BOONYANARUTHEE

606

$00 >d«
s}
89¢°0 og
090 LTSO B
7890 OFP0  £690 qM
LISO 0680 940 €750 EN|
6000 Y00 11£0  0LTO 9800 dg
LTS0  $S00 PEEO  T8TO  LPIO 6850 oq
«€EL0  TLSO  ¥9S0  «PSL'O 0090  PEI0- 9100 BRI
61S0  LTSO €890  6£90 10S0 8ITO 0IL0  6£9°0 sy
IP1°0 OPT0 1010 T6I'0  $6T0 ¥HO0- v600 0910  LLOO w)
9t1'0  S000- ISTO  PLIO 6PI'0  SLLO  ITSO0  BEDO- bSE0 €400 s
1+00  0I£0 000  $S00 8810 8800~ 810~ Of€0 9¢00 S0 $LOO- 2
¥ZS0  LESO +E8L°0 «6LL'0 8950 88T0  0STO +€IL0  +S90  0STO LITO  8SI0 oL
PEEO P8I0 S6V0 6550 PIPO  STO0  9¥00  £¥S0  TIFO0  9LI0  £P00  TLIO  bE9O 1y
€00~ 8£0°0- 9TI0 8000~ 1910~ [€4'0 1950 T620- 0¥90 1100~ ¥IL0  LOOO 9200  $LOO- s
§970  O100- ££50  65€0 TLI'O Q990 1140 OLI'O TLZO +#80°0 980 800  9¥P0  0LTO  SETO D
0SP0  TSTO 0SSO LISO STE0  8P£0  OIF0  OFY0  00F0 SO0  SPE0 T8I0~ 180 b8TO 6110 6280 Ad
6b00  1£00- TIOO- £1T0 TITO TO00- £L10- 0bT0 0OSI'Q0  £000- ££T0- 8800  PISO  LPPO 940~ SHOO ITIO x4
1900~ €110 7610  8TOG 9S00~ 1TI'0 9000 E£100 0100 OLI'0- 0000~ L81'0- 8010 6L00- S£10- OvIG  S9I0 9100 4
961’0 €L1'0 IFI0  SLOO 0910 6V00- 6800 L8OO 8000 S60°0 8100 6000 LvI'0  LSI'0  9LI'0 1910 9970 9TI0 £90°0- q
991'0 0610~ THOO- SII0  S60°0- £SI°0- 600 LI00- 9900- 8b0O0- 6T10- 99T0- 9810- 1000~ £600 6600- SI10 6000 S$S10- LSTO a
9010~ 0TT0- TSI'O- 6900~ $SO1'0- 6810~ 1910~ 1¥I'0- €5T0- SPOO- OII0- 6P10-  €£00-  6£00- 0010 LpOO- $900- £LI'0 60T0 0000 8800 o]
0S1'0 1610 6V00-  0£00- OO0  1TT0- T900  8TO0- T900- SHI0- 1100 TTE0-  STTO-  SOI0 €600 L800- 1200  TTO0 6900 8LI'O- 140 +870 |
1L00 1620 OF10 $60 TEI0  0T00 8v00- TPI'O  £SO0  LIOO STOO SLIG  T6I'G I8O0  TI00 0000- 0610 $T00- 6200 1TE0  S61°0- 850°0- 810" v
19} og 31 am EX| dg oq BN oy wy) As a4 oL 1y g D Ad X d | a o) d \%
‘sa|qerrea duouwre XLIjRW UONERIIO) T QL



Vol. 82 No. 6

RESULTS
Mean and standard deviation of all inde-
pendent variables are shown (Table 1).

The relationship as shown below indicates
low correlation among variables except between
To-Ie, Sc-Gi, Sc-To, Sc-Wb, and To-Wb where the
correlation coefficient was more than 0.71 (r2
>0.50). It could be said that it was inappropriate to
include the variables "Sc" and "To" in the analysis
because of their high correlation with some vari-
ables as mentioned earlier. However, as the inclu-
sion of these two variables had no bearing on the
results, they were kept in the correlation matrix as
shown in Table 2.

When EES and CPI variables were taken
into the equation by multiple linear regression ana-
lysis (stepwise method), the results showed that
only English and mathematics were important in
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the first year, biology and "Sy" were added in the
second year. In the fourth and fifth year, high GPA
depended on English, mathematics, "So", "Fx",
"Do", and negative "Wb". These variables followed
the same pattern in the fifth year, with the exception
of "Fx". (Table 4)

R2 values, standard errors, F-value and sig-
nificant F of each dependent variables (GPA)

Table 5 shows that after combining CP1
variables to EES, it extended 2 value which indi-
cated that the power of prediction had increased
more than two times.

DISCUSSION

Findings show that mathematics, English
and biology are the best predictors in a medical
course. This corresponds with Mouzan's study(11)
which showed that physics, chemistry, English

Table 3. Best fitted model of regression of GPA1-GPAS on a combination of EES and CPI variables.

GPA 1* = 0.9333 +0.0160 English + 0.0146 Math; 2=023

GPA2 = -0.0237-0.0241 Sociability + 0.0163 Biology + 0.020 English + 0.0149 Math; 2 =036

GPA3 = 15139 +0.0186 English; 12=0.16

GPA 4 -0.2164-0.0425 Sense of well-being + 0.0341 Socialization + 0.0285 Flexibility + 0.0166 English + 0.0255 Dominance +
0.00181 Math; r2 = 0.59

GPA'S = 0.4286-0.038 Sense of well-being + 0.027 Socialization + 0.015 English + 0.028 Dominance + 0.014 Math; r2 = 0.54

* GPA 1-5 = GPAs in year -5 respectively

Table 4. R2 value, standard errors, F-value and significant F among dependent variables.
Dependent variables r2 SSE F Signif F
GPA1 0.23 0.447 8.148 0.0008
GPA2 0.36 0.450 7.482 0.0001
GPA3 0.16 0.513 11.069 0.0015
GPA4 0.59 0314 12.648 0.0000
GPAS 0.54 0.303 12.130 0.0000
Table 5. R2 value of GPAs explained by EES comparing with EES + CPI variables.
12 value

GPA 1 GPA 2 GPA 3 GPA 4 GPA 'S
EES 0.18 0.15 0.10 0.15 0.18
EES+CPI variables 0.23 0.36 0.16 0.59 0.54
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(medical college admission test-MCAT) and bio-
logy, chemistry, mathematics (high school grade)
were predictors of the performance. Astonishingly,
chemistry was not taken into the equation as shown
in other studies(12), Biology has been found to play
an important role in many studies(13) as well as
chemistry which was not found correlated in this
study. Chemistry has a positive correlation with
performance in many studies. Montague & Odds
found that chemistry played a more important role
than biology, but this was not found in the present
study(14),

Of CPI variables, "Dominance" "Socializa-
tion", "Flexibility" were positively correlated to
GPA all year round, whereas "Sense of well-being",
"Sociability" had a negative correlation. Gough(15)
found that "Achievement via conformance”, "Domi-
nance”, "Capacity for status”, and "Good impres-
sion" had correlation to achievement while Hobfoll
et al(16) found "Dominance", "Self-acceptance”, and
"Sense of well-being” as predictors for performance.
Gawrongski and Mathis's study(17) showed that
"Dominance”, "Socialization", "Self control”, "Good
impression”, "Responsibility”, "Achievement via
conformance" and "Flexibility" differentiated the
high achievement groups of students from the low
group. McDonald et al(18) studied anesthesiolo-
gists' performance using the CPI system and found
that there was a correlation in "Dominance”, "Inde-
pendence”, "Empathy”, "Responsibility", "Socializa-
tion”, "achievement", "motivation" and "Sense of
well-being". (The old version of CPI has no "Inde-
pendence"”, "Empathy”, "achievement” or "motiva-
tion" scales.) We can see that "Dominance" was the
common scale in many studies, including in our
study, whereas, other scales varied, especially "Sense
of well-being" which was positively correlated to
achievement in the study conducted by Hobfoll et al
and Magargee(19) which contrasts with the present
study.

On the power of prediction, we found that
r2 value increased satisfactorily when CPI variables
were added. "Socialization" was positively corre-
lated with GPA as it was in the authors' previous
study. "Dominance” was found to be the one of the
best predictors, as other studies have also found.
The role of "Dominance"”, "Socialization", "Flexibi-
lity" 's correlation with achievement had been stated
in many studies. This study supported previous find-
ings. Surprisingly, neither "Sociability" nor "Sense
of well-being" were suitable for high achievement
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students which indicates that high GPA occupying
students are unhappy and dissatisfied with what
they have(20), Personality factors played an out-
standing role in the second year (GPA2). It may be
explained that students who had social-like behavior
could not adapt themselves to the abrupt changes in
their learning style in such a very difficult year.
Thus, social-like behavior ("Sociability”) had a
negative correlation to achievement, although it was
not unwanted behavior. Students with a sense of
well-being might have less motivation than others,
so they study just to pass the examination, How good
their grade is depends on how interested they were
in particular subjects. Students with low scores in
sociability might have spent more time on studying,
and achieved higher grades, contrary to the social-
like students who like to be involved in extra-curri-
cular activities.

Again, in the fourth year, major changes
of learning style occurred. Students had to exten-
sively adapt themselves into their new setting, both
academically and socially. The equation showed that
students who had high scores on "Dominance".
"Socialization” and "Flexibility" gained advantages.
This was also evident in the fifth year. This result
told us what subjects were important and what per-
sonality factors should be considered for the selec-
tion process (i.e. "Dominance”, "Socialization" and
"Flexibility"). However, scores on "Sense of well-
being" and "Sociability" scale need not to be low
(although it indicates positive correlation with high
GPA). "Sociability" as well as "Well-being" are two
of the characteristic of a good doctor which most
medical students should possess. As we know,
studying medicine is very hard. Limitations on time
and too much content of subjects make require
students to exert great effort to control themselves
in their own studying. Students who enjoy social
activities do not have enough time for studying
which leads to a bad outcome and poor results. (high
Sociability)

Although "Sense of well-being" and "Socia-
bility” were negatively correlated with high GPA,
they are good characteristics for doctors. Thus, in a
selection process, we may ignore scores on such
scales. On the other hand, we should try our best to
develop these personality factors in our students
while they are undergoing their medical training.
Other variables such as socio-economic and attitu-
dinal factors may be of benefit in producing doctors
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who can work in rural areas. The authors believe
that only medical students from relatively low socio-
economic status will become doctors who are capa-
ble of working in such areas with less stress, but
with an attitude which will enable them to play more
influential roles in the community. We would like
to conclude that the selection process should put
more emphasis on other variables.

However, to apply the CPI (especially
scales of "Dominance", "Socialization”, and "Flexi-
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bility") as a tool for selection process may be careful
because the study carried out when the samples were
in the fifth year by which time their personalities
have been changed(21.22) Although some studies
found that personality characteristics had lhttle
change in medical courses whether from curricular
or extra-curricular influences(23,24). Longitudinal
study of significance of personality factors since
admission to the final year need further investiga-
tion.

(Received for publication on September 25, 1997)
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