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PREDICTION OF NURSING
EXAMINATION SUCCESS AND ATTRITION
IN ANEW ZEALAND NURSING PROGRAM

DIANNE E. GREEN
Victoria University of Wellington

This study aimed at prediction of success in a New Zealand nurse training program, employing as
the two criteria for success (1) a 50% pass in nursing examinations and (2) attrition. The
predictor variables included a social-economic index, age, education, and four attributes of
personality evaluated through independent ward report and self report, on a sample of 119
general and community nurses. It was found that such prediction of examination success as was
afforded was on the basis of age, number of years of education, and ward report. Attrition could
not be predicted. The study indicates that a search should be made to identify behavioral variables
through examining task demands of the nursing situation and selecting psychometrically robust
predictors in a future analysis.

Voluntary attrition rates from nursing training courses are universally high. Brown and
Stone (1973) report a rate of 39% over 3 years of nursing training in the United Kingdom, and
Klahn (1969) reported a rate of 33% in the U.S.A. In 1971, in a 3-year New Zealand program,
there was a 39% withdrawal rate (Carpenter, 1971); by 1974, only 50% of nurses entering
training completed the 3-year program (New Zealand Department of Health, 1974). Rising attri-
tion rates are a continuing concern to administrators and educators in the profession.

One American study examined simultaneously two criteria of nursing success: attrition and
nursing examination performance. Wittmeyer et al. (1971) collected data from 119 nursing
students. A step-wise multiple regression was conducted with the aim of predicting student
attrition from the program, employing as predictor variables the 16 P.F. of Cattell (1949), the
Myers-Briggs Type Indicator (1962), and the American College Test (ACT) Mathematical
Usage Score. Factor E (Submissiveness-Dominance) and Factor H (Shy-Venturesome) of the
16 P.F. and the ACT Mathematical Usage Score were the only predictors which differentiated
between withdrawers and stayers. With the criterion variable of success in nursing
examinations, a multiple regression analysis was carried out using ACT scores, scholastic
success, the 16 P.F., and the Myers-Briggs Type Indicator as predictor variables. Scholastic
success was found to be the best single predictor.

215



216 SOCIAL BEHAVIOR AND PERSONALITY

MacGuire (1969), reviewing studies of nursing success in the United Kingdom up to 1968,
reported that over 90% of students passed the final academic examination if they had
commenced nursing training with a recognized certificate of education. A further compre-
hensive review has been carried out by Lewis and Cooper (1976).

Few New Zealand studies have made an examination of the determinants of nursing
success. King (1969) found that nurses entering training with New Zealand School Certificate
were less likely to resign.

Robinson (1972) drew a comparison between 22 psychiatric nurses who withdrew prior to
completion of 1 year of training and 22 nurses who had completed up to 3 years of the program.
No differences between the two groups’ scores on the Eysenck Personality Inventory (1964),
the Kuder Vocational Preference record (1966) and the Progressive Matrices (Raven, 1938)
were found.

Stewart and Liddell (1975) administered a battery of attitude, self-actualization and
personality inventories to 75 nursing students in all 3 years of their training. Ratings by tutorial
and ward staff of the same nurses were obtained employing a five-point scale from “excellent”
to “unsatisfactory”. The profile of a nurse in her third year of training indicated that such factors
as “more political”, “less religious” on the Allport et al. (1960) Study of Values, “less acceptant
of aggression” on the Personal Orientation Inventory (POT) of Shostrum (1966), and “higher in
ward rating” as judged by registered nurses were important for continuance of training.

Bates (1975) found that second- and third-year nurses’ profiles showed less “time
competence” than first-year nurses as measured by 23 items of the PO1. Bates reported that for
prediction of training completion, the POT profiles should have shown definite progression
throughout nursing training. This progression was not observed.

The specific aim of the present study was to examine some of the possible determinants of
success in nursing as defined by two criteria:
(1) attrition from the nursing program, (2) performance in nursing examinations during
training. The two criteria, examination mark and attrition, were a priori independent since it
was possible that a nurse could leave the program for reasons other than nursing examination
failure. Also, if nursing examination failure occurred, it was possible to re-sit the examination at
a later date.

METHOD
SUBJECTS

Participants were student nurses in their first or second year of training, either as general
nurses or as community nurses, in a service based metropolitan hospital training school
program. They were divided into two groups:

Group 1 comprised 67 female first- and second-year community nursing students with a
mean age of 19.96 years (standard deviation = 4.99).
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Group 2 comprised 132 female first- and second-year general nursing students with a
mean age of 18.60 years (standard deviation = 1.66).

MATERIALS

Form A of the Eysenck Personality Inventory (1964) was employed. The rationale for the
choice of the Eysenck Personality Inventory (EPI) was that previous New Zealand researchers,
e.g., Stewart and Liddell (1976) and Robinson (1972), had used this inventory in studies
attempting to differentiate withdrawers from stayers in a trainee nurse program. Eysenck (1971)
reported that prediction of scholastic success was improved if personality tests were included in
a battery of tests of ability, intelligence and scholastic achievement.

The Conservatism Scale of Wilson and Patterson (1968) was also used. Choice of this
instrument was suggested by its use in the United Kingdom with psychiatric nurse samples in
relation to attitudes towards hospital treatment affecting rates of withdrawal (Caine and Leigh,
1972; Hall, 1974). Additionally, this scale was validated for a New Zealand population (Wilson,
1973).

Educational background as well as socio-economic class, as measured by the Elley and
Irving Socio-economic Index (1972), was obtained from each nurse by administration of a
biographical questionnaire of 28 items.

Clinical ward reports were obtained from registered nurses with whom the student had been
working for at least 4 weeks.

Examination marks were obtained from the tutorial school records of nursing examinations,
and were independent of the ward report.

PROCEDURE

Data collection was carried out in tutorial sessions. The subjects were requested to complete
the Conservatism Scale (C-Scale) and the EPI, and to provide biographical information. The
three instruments were placed into counterbalanced sequences determined by the Experimenter.
The 10 variables employed were:

1. Age of the nurse in years.
2. Elley and Irving Socio-economic Index from 1 to 6.
3. Education of the nurse in years past primary school on a scale 1 to 7.
4. C-Scale score from 0 to 100.
5. Neuroticism Scale score (24 items) of the EPI, Form A.
6. Extraversion Scale score (24 items) of the EPI, Form A.
7. Lie Scale score (9 items) of the EPI, Form A.
8. Ward report, scale from 1 to 9.
9. Examination mark as a percentage.
10. Withdrawal from the nursing program, coded 2 for stayers and 1 for leavers.



218 SOCIAL BEHAVIOR AND PERSONALITY

Table 1 presents means and standard deviations of the nine variables for Groups 1 and 2.

Comparisons on nine variables between community nurses and general nurses shows that
the community nurses are older, have fewer years of poor education, and are lower in socio-
economic status (as measured on the Elley and Irving Socio-economic Index), but do not differ
in terms of the other six variables. In particular, the community nurses and general nurses did
not differ in attrition (p > 0.3 for binomial test) or in examination mark (t(197) = 1.08, n.s.).

MULTIPLE REGRESSION ANALYSIS: EXAMINATION MARK

Data for community and general nurses were combined (n = 199) for a multiple stepwise
linear regression analysis with a BMD 03R Program (Dixon, 1971), using examination mark as
criterion variable. Table 1 presents the mean and standard deviation of the combined group on
the nine variables. The multiple regression equation for predicting examination mark (Y”) was:
Y’ = 37.7484 + 0.54334 (Age) + 0.61323 (Socio-economic Index) + 1.61377 (Education) +
0.05967 (Conservatism score) + 0.09149 (Neuroticism score) + 0.31563 (Extraversion score) +
0.12365 (Lie score) + 1.78032 (Ward report score).

This equation was used to calculate the predicted examination mark (Y’). The coefficient of
determination R?was 0.3698. The multiple

TABLE 1: MEANS AND STANDARD DEVIATIONS OF THE NINE
VARIABLES FOR GROUPS 1 AND 2 AND BOTH GROUPS COMBINED

(n =199) AND t RATIOS COMPARING GROUPS 1 AND 2

Age E/1 Ed C N E L Ward | Exam
Group 1 mean | 19.96 | 2.90 3.97 43.96 | 12.10 | 13.06 | 4.15 5.22 54.40
Community
(n=67) SD 4.99 1.16 1.03 10.80 | 4.70 3.80 1.55 1.81 7.50
Group 2 mean | 18.60 | 2.27 5.27 40.81 | 11.20 | 1235 | 2.79 5.63 57.78
General
Nurses
(n=132) SD 1.66 2.46 0.97 13.31 | 4.55 4.16 1.67 1.36 7.04
*% * *kx
t for t 2.84 1.99 8.71 1.68 1.30 1.17 1.47 1.80 1.08
Groups 1 and 2
Combined mean | 19.06 | 2.48 4.83 41.87 | 1151 | 1259 | 2.96 5.49 56.09
Groups
(n=199) SD 3.28 1.10 1.15 12.59 | 4.60 4.04 1.61 1.54 7.30

*p < 0.05; **p < 0.01; ***p < 0.001.

E/1 Elley and Irving Socio-economic Index; Ed Education; Wilson and Patterson Conservatism
Scale; N Eysenck Personality Inventor; Neuroticism Scale E EPI Extraversion Scale; L EPI Lie
Scale.
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correlation coefficient was 0.6081. These results were corrected for attenuation of the
coefficient of determination (R?).

The ratio of the number of independent variables to the size of the sample was
approximately 1:25, and the estimated attenuation of R? was 0.0265 (from 0.3698 to 0.3433). It
was most likely that this estimation of attenuation was an underestimate, as a stepwise multiple
regression had been carried out, and in this case the multiple correlation coefficient is biased
upward (Kerlinger and Pedhazur, 1973).

Table 2 presents the analysis of variance for the multiple linear regression.

TABLE 2: ANALYSIS OF VARIANCE FOR THE MULTIPLE LINEAR REGRESSION FOR
PREDICTION OF EXAMINATION MARK

Sum of Mean
Source of Variation df Squares Squares F Value
Due to regression 8 3905.4817 488.1852 13.94 p <0.001
Deviation about regression 190 6655.2017 35.0274

Total 198 10560.6834

The fact that R? = 0.3698 indicated that 36.9% of the variance in examination mark of the
combined group of nurses (n = 199) was predicted by the multiple regression equation (F
(8,190) = 13.94, p <0.001).

REGRESSION COEFFICIENTS OF THE MULTIPLE LINEAR REGRESSION FOR PREDICTION OF
EXAMINATION MARK

The b coefficients reported in Table 3 reflect the increment of predicted variance associated
with the inclusion of their associated variables. The b coefficients (Table 3) indicated that ward
report was the most useful predictor in the group of variables, followed by education,
Extraversion score on the EPI, and age. The other variables appeared to contribute very little to
the prediction of examination mark. Table 3 indicates that the greater part of the predicted
variance was accounted for by ward report, education, age and Extraversion score of the EPI.

The relative sizes of the b and beta weights indicate that ward report (predictor 8) and age
(predictor 1) each account for an almost equal amount of variance, whereas Extraversion
(predictor 6) accounts for very little. The other variables accounted for very little of the
variance.

RELATIONSHIP BETWEEN THE TwO CRITERIA FOR SUCCESS

In order to examine the relation between the two criteria for success (examination mark in
nursing examinations and attribution from the nursing program) the numbers of nurses who
passed and failed examinations were compared for the two categories, stay or leave the
program. Here, passing of examinations was taken as gaining 50% or more in the nursing
academic examination.
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TABLE 3: STANDARD DEVIATIONS AND t VALUES OF REGRESSION
COEFFICIENTS, PARTIAL CORRELATION COEFFICIENT, AND
PROPORTION OF VARIANCE INCREMENT FROM THE MULTIPLE REGRESSION FOR
PREDICTION OF EXAMINATION MARK

Standard Proportion
Error of Partial of
Regression ~ Regression ~ Computed  Correlation Variance Cumulative
Predictor Coeff. Coeff. t Value Coeff. Increment Variance
***k
Age 0.54333 0.13825 3.93007 0.27419 0.05320 0.05320
Elley
and Irving -0.61323 0.40498 -1.51421 -0.10920 0.03270 0.08590
***k
Education 1.61377 0.41398 3.89822 0.27213 0.10997 0.19587
WP Conservatism
Scale -0.05967 0.03554 1.67904 -0.12092 0.00313 0.19900
EPI Neuroticism
Scale -0.09146 0.09811 -0.93230 -0.06748 0.00322 0.20222
EPI Extraversion Fkx
Scale -0.31563 0.11057 -2.85469 -0.20280 0.02951 0.23173
EPI Lie Scale -0.12365 0.25607 -0.48287 -0.03501 0.00415 0.23588
*kk
Ward Report 1.78032 0.28016 6.35468 0.41867 0.13394 0.36982
***p < 0.001

Of the 26 nurses who withdrew from nursing, 21 passed nursing academic examinations and
5 failed. Of the 173 nurses who remained in nursing, 131 passed nursing academic
examinations and 42 failed. When the contingency relation between these two variables was
examined, it was found that whether nurses passed or failed examinations was independent of
staying or leaving (y* = 0.31, df = 1).

MULTIPLE REGRESSION ANALYSIS: ATTRITION

A multiple stepwise linear regression analysis with a BMD 03R program was performed on
the data of nurses who stayed (n = 173) and nurses who left (n = 26), in order to predict attrition
from the nursing program from the first nine variables. The results indicated that not only age of
the nurse in years, but also the Elley and Irving Socio-economic Index, was related to attrition.
The equation was not successful in the prediction of attrition.

DISCUSSION

On examination of the success of the nursing student as measured by examination
mark obtained during training, the results indicated that it was educational, biographical
and ward report predictors rather than personality predictors which contributed to
prediction of nursing examination mark. Clinical ward report was the single best predictor of
examination mark (see Table 3). This result replicates the findings of Wittmeyer et al. (1971),
who obtained a positive correlation between clinical ward performance and final
nursing examination mark. Johnson and Leonard (1970) reported similar findings. There was a
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small but significant negative correlation between nursing examination mark and Introversion
(r =-0.21, p < 0.01), as well as with Neuroticism (r = -0.14, p < 0.05). (Space precludes the
presentation here of the intercorrelation matrix.) In agreement with the above correlations,
Wankowski (1973) found that in the female student population at the University of Birmingham
there was a negative correlation between degree of achievement and high Neuroticism and
Extraversion Scale scores of the EPI. Such students had a higher examination failure rate as
well as high attrition rates.

Other studies which support the finding of a relationship between prior scholastic success
and prediction of nursing examination success are those of Potts (1941), Ford (1950) and
Meadow (1964), in the U.S.A.

The studies of Willett et al. (1971) in Canada, and of Wittmeyer et al. (1971) in the U.S.A.,
indicate that personality predictors have a minor contribution to make along with scholastic
achievement.

The results of the present study indicated that the variables which were involved with the
prediction of attrition from nursing were completely different from those concerned with
prediction of success in nursing examinations. This suggests that different factors are involved
in the two criteria, attrition and success in nursing examinations. This confirms a similar finding
by Wittmeyer et al. (1971).

The multiple correlation coefficient computed in this present study was greater than that
obtained by some of the previous studies. Thomas (1974), using the criterion variable of final
nursing examination mark with predictor variables of Graduate Record Examination (GRE)
verbal, GRE quantitative and Grade Point Average, obtained a multiple correlation coefficient
of (R) = 0.39 10, and apparently did not correct for attenuation. To a large extent, however, the
Thomas (1974) study and the present study are not directly comparable.

It is likely that other combinations of predictor variables would not afford as high a multiple
correlation coefficient for the prediction of success in nursing examinations as was obtained in
the present study.

A different approach should be taken for a future study. A search should be made for
possible behavioral variables which, once identified, could be measured with more reliable
devices, e.g., psychometrically robust tests such as the Personality Research Form (Jackson,
1967), and which would then provide greater predictive ability. To identify these behavioral
variables it would be essential to examine the task demands of the nursing-training situation.
There would be no rational basis for selection of predictors until task demands had been
identified and a task demand analysis had been performed.
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