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The purpose of this study was to compare the relationship be-

tween the American College Test (ACT) sub-test scores, nursing

courses' grade point average, college cumulative grade point average

and the State Board Test Pool Examination (SBTPE) sub-test scores.

Data from 227 nurses were analyzed utilizing three procedures: Pearson

product-moment coefficient; multiple correlation coefficient; and

linear regression equations. Conclusions were that several ACT sub-test

scores could yield useful information on admission; the college

cumulative grade point average was the most reliable indicator of success

on the SBTPE; and an ACT composite score of eleven was the minimum

value required to pass the SBTPE sub-tests with a score of at least

350.
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CHAPTER I

INTRODUCTION

Since its inception, associate degree education in

nursing has promoted a considerable .influence on all types

of .nursing preparation. The associate degree nursing pro-

gram began with an educational plan which deviated markedly

from the familiar traditional programs (13, p. 2).

The Cooperative Research Project, working with seven

junior colleges and one hospital school, supported the find-

ing that community or junior colleges were compatible with

the curriculum design of the two-year associate degree nurs-

ing program (17, 20, 23). The associate degree nursing

program became the first and only type of nursing program

to be developed and planned by research and experimentation

(13, 17).

The rapid growth of associate degree nursing enroll-

ments in this country has been equalled by the rapid in-

crease in the number of new nursing education programs in

colleges and universities. In the quarter of a century of

their existence, the associate degree nursing programs have

undergone phenomenal growth. By October 1977, there were

656 of these programs (8, p. 568).

Presently, associate degree programs make up about

fifty per cent of all the registered nursing programs in the

1-
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United States and. other countries (8, 17). Hospital programs

in nursing referred to as diploma schools and baccalaureate

programs share almost evenly the difference in registered

nursing programs in this country (8).

The three types of registered nursing programs in the

United States, associate degree, diploma, and baccalaureate,

exemplify the educational preparation of students of nursing.

The associate degree programs are usually two years long, and

their graduates use basic nursing knowledge in planning and

giving direct nursing care in supervised settings. The bac-

calaureate programs may be completed in four or five years,

and their graduates provide leadership by giving nursing care

and directing nursing care given by other nursing personnel

(12, p. 507; 4). The diploma programs generally require two

to three years, and their graduates provide nursing care pri-

marily within a hospital where actual nursing experience is

emphasized (4, 5).

Although the formal education for the graduates of the

three types of registered nursing programs differ in length

of completion, educational experience, and training, every

graduate nurse must pass the same State Board Test Pool Ex-

amination (SBTPE) in five areas--pediatric, obstetric, psychi-

atric, medical and surgical nursing--to become licensed in

the United States as a registered nurse (14). Each sub-test

on the State Board Test Pool Examination (SBTPE) has a mean

of 500, the highest score on each test; however, a minimum
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score of 350 on each test is used as a possible score by

most state boards of nursing (2, 14). The licensing exam-

ination makes no attempt to test all of the competencies

the nurse needs. Satisfactory performance only indicates

that a practitioner meets legal requirements for safe prac-

tice; therefore, the SBTPE represents only one criterion

for evaluating registered nursing program graduates and

indeed, for evaluating the program itself (10, p. 39).

There are: many factors which schools of nursing must

consider regarding the success or failure of students on

state boards. Students graduating from nursing programs who

cannot.pass their SBTPE cause serious.waste of time and re-

sources. Several researchers have reported that approxi-

mately thirteen per cent of all nursing school graduates

either do not take the state boards or do not pass them

(6, 14, 18).

Since a yearly flow.,of students must be maintained,

admissions criteria became the most important factor in

determining which applicants to accept. Some research has

been initiated by the American Nurses' Association (ANA)

Council of State Boards of Nursing to make recommendations

on the validity of the current State Board Test Pool Examina-

tion; however, admissions committees continue to seek cri-

teria which will help to screen and evaluate nursing school

candidates who are most likely to achieve (9, p. 175).
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Currently, two of the most important criterion for

licensure as a registered nurse (RN) are successful perfor-

mance on the State Board Test Pool Examination (SBTPE), in

addition to graduation from an accredited nursing education

program. National League for Nursing accredited programs

enroll. and graduate the largest number of nursing students

and have the highest percentage of graduates who pass state

board examinations on the first attempt (15).

If certain variables or factors can be identified for

the purpose of determining predictors of performance on the

SBTPE, the information will be very beneficial in providing

additional guidelines for admission requirements and selec-

tion of entrants. Prediction of performance on the SBTPE is

relevant to four basic components of the total nursing pro-

cess: selection of suitable candidates, curriculum develop-

ment, remediation, and evaluation (3). Additionally, success

on the SBTPE by graduate nurses is considered valuable cri-

teria for accreditation (15).

There are two admission philosophies to consider since

each school of nursing has the right to determine the basis

for selecting its own students. Some favor open admissions

because this policy advocates education for everyone (11, 22).

Proponents of selective admissions are quick to point out

that entrance requirements for students in nursing programs

should apply only to those students who are qualified to do

college work successfully (1, 6).
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Statement of the Problem

The problem of this study was to compare the relation-

ship of American College Test (ACT) scores, college cumula-

tive grade point average, and students' grade point average

in nursing courses to performance on the SBTPE for graduates

of. associated degree nursing programs from three different

regions of the State of Texas during the years 1974 to 1978.

Purposes of the Study

The purposes of the study were as follows:

1. To determine whether there is a relationship between

variables which correlate significantly as predictors

of performance on the SBTPE;

2. To determine a minimum value or cut-off point for those

variables having the highest statistical correlation

with the SBTPE for the purpose of passing the SBTPE.

Need for the Study

Schools of nursing continue to face the inevitable con-

cern regarding the passing rate of their graduates on the

State Board Test Pool Examination. The associate degree

programs have consistently had the lowest percentage of

graduates passing the SBTPE on their first attempt (19,

p. 59). A nursing program may lose the state accreditation

because of the graduates' poor performance on the SBTPE.

It is imperative to identify certain pre-admission

variables which can serve as predictors of potential
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success on the SBTPE. It was expected that a statistically

significant relationship exists between ACT scores, college

cumulative grade point average, students' grade point aver-

age in nursing courses, and SBTPE sub-test scores. The

statistical data will enable admission committees to screen

and select nursing applicants more reliably. By assessing

the applicants' capabilities and limitations, students who

are weak in specific areas may be recommended for remedia-

tion or counseled into other programs before committing

their time and finances.

Hypotheses

The following hypotheses were tested in this study.

The .001 level of confidence was considered to be statisti-

cally significant for the purposes of this study.

1. There will be no statistically significant relationship

between ACT sub-test scores and SBTPE sub-test scores

for the graduates of the associate degree nursing pro-

grams.

2. There will be no statistically significant relationship

between the cumulative college grade point average and

SBTPE sub-test scores for the graduates of the associate

degree nursing programs.

3. There will be no statistically significant relationship

between the students' grade point average in nursing



7

courses and SBTPE sub-test scores for the graduates of

the associate degree nursing programs.

4. There will be no statistically significant relationship

between ACT sub-test scores and SBTPE sub-test scores

for the graduates of the associate degree nursing pro-

grams who passed the SBTPE.

5. There will be no statistically significant relationship

between the students' cumulative college grade point aver-

age and SBTPE sub-test scores for the graduates of the

associate degree nursing programs who passed the SBTPE.

6. There will be no statistically significant relationship

between the students' grade point average in nursing

courses and SBTPE sub-test scores for the graduates of

the associate degree nursing program who passed the SBTPE.

7. There will be no statistically significant relationship

between the minimum value or cut-off point on the ACT.

score with the highest statistical correlation on the

SBTPE to pass the SBTPE.

Delimitations

Delimitations of this study were as follows:

1. Graduates of three associate degree nursing programs,

representing the north, south, and west regions of the

State of Texas, between 1974 and 1978;

2. Graduates who took the SBTPE the first time the test was

given;
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3. Graduates who have on record with the nursing depart-

ments their ACT test battery scores.

Limitations

Limitations were as follows:

1. Associate degree nursing programs were not randomly

selected but were chosen because of their geography-

ical location in the State of Texas;-

2. Statistical regression,-- it was expected that a positive

correlation exists between ACT scores, college cumula-

tive GPA, students' GPA in nursing courses, and SBTPE

scores of former graduates of associate degree nursing

programs. This relationship between scores and grade

point averages was used to predict future students'

performance in nursing schools (16, 21);

3. The validity of the current RN licensure examination,

known as the State Board Test Pool Examination, is

being questioned by the American Nurses' Association

Council of State Boards of Nursing (9);

4. Control of the sample would yield more valid findings,

but this control was not available because of the dif-

ferences among high schools in the three regions of the

State of Texas and the variations among minimum admis-

sion requirements on the ACT composite score for schools

of nursing.
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Major Assumptions

The assumptions related to the study were as follows:

1. That the level of difficulty of the SBTPE has remained

constant between 1974 to 1978;

2. That the level of difficulty of the ACT test battery

has remained constant between 1974 to 1978;

3. That the ACT test battery used as a pre-admission

variable has been a reliable testing instrument for the

graduates of associate degree programs between 1974 to

1978.

Definition of Terms

1. American College Testing Program (ACT):

The ACT is a scholastic aptitude test administered

five times a year at designated centers. It is com-

posed of four sub-tests: (a) English, (b) mathematics,

(c) social studies and (d) natural science. The scoring

procedure generates a score for each sub-test in addi-

tion to a composite score. The national norm for the

composite score on the ACT is twenty; however, the norm

varies within each institution (7).

2. Associate Degree Nursing Program (ADN):

This program may be completed in two academic

years or two calendar years. Most programs are con-

ducted within community or junior colleges where

requirements for admission may vary from an open door
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policy to a fairly selective policy. Upon completion,

the student is prepared for nursing practice with

technical competence and is eligible to write the State

Board Test Pool Examination for registered nurses.

3. Baccalaureate Degree Program:

The baccalaureate degree program in nursing con-

sists of both liberal arts and nursing courses, and is

usually four years in length, with a few programs re-

quiring five years for completion. This educational

pattern is designed to prepare registered nurses for

beginning staff positions after passing the SBTPE

(4, 5).

4. Diploma Program:

Nursing programs of this type are usually under the

control of a hospital, but some are independently incor-

porated. The program varies in length, but is usually

completed in three years. The student who completes a

hospital program is eligible for the registered nurse

licensure examination, and the student is prepared to

function as a generalist with instruction and related

clinical experience in the care of patients in a hospi-

tal setting (4, 5).

5. Registered Nurse (RN):

A registered nurse completes a formal program of

study at a state-approved school of nursing conducted

by a junior college, a hospital, or a senior college or
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university, and the nurse has passed a state board exam-

ination which licenses or certifies the student to prac-

tice nursing.

6. Community or Junior College:

This is a two-year institution of higher learning,

usually under public control, which offers an expanded

program of education developed in consideration of

existing needs within the local community served by the

college. For this study, community college and junior

college are used synonymously.

7. Open Door Policy:

This refers to the policy used by community colleges

which offer an opportunity to all students who apply

and attempt the academic program of their choice (6).

8. State Board of Nurse Examiners for the State of Texas:

This is the licensing agency which establishes and

enforces standards for the practice of professional nurs-

ing in the State of Texas. Each state must award schools

of nursing permission to operate legally through its

board of nurse examiners. The intent of the accredita-

tion process is to improve the educational program and

to stimulate continuous self-study, evaluation, and ap-

propriate changes within the programs (2).

9. National League for Nursing (NLN):

This is an organization of professional and non-

professional individuals and agencies. The National

l
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League for Nursing offers voluntary accreditation based

on national standards for both professional and practi-

cal schools of nursing. This organization strives to

attain and maintain quality preparation for practice.

It is desirable for a school to earn national accredita-

tion since this projects an image of high standards for

the institution (4, 5).

10. State Board Test Pool Examination (SBTPE):

The SBTPE is the instrument used by all states in

the United States, the District of Columbia, Guam and

the Virgin Islands to insure minimum competency for

licensure to practice professionally as a registered

nurse. The SBTPE is composed of five sub-tests:

(a) medical nursing, (b) surgical nursing, (c) obstetri-

cal nursing, (d) pediatric nursing, and (e) psychiatric

nursing. The SBTPE has a mean of 500, the highest score

on each sub-test; however, in Texas, the minimum passing

score is 350 on each division. All five sub-tests must

be passed for licensure. Sub-tests may be retaken up to

three times; if failed, thereafter, additional education

is required prior to re-examination (2, 14).

Source of Data

Associate degree nursing programs from the north,

south, and west regions of the state provided ACT test bat-

tery scores, college cumulative GPA, students' GPA in
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nursing courses, and SBTPE sub-test scores for graduates of

their respective schools between 1974 to 1978.
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CHAPTER II

REVIEW OF RELATED LITERATURE

The availability of ACT scores, college GPA, and

students' nursing courses GPA were factors which have stim-

ulated research toward predicting performance on the State

Board Test Pool Examination. The literature presented in

this chapter is a consolidation of the latest available in-

formation concerning numerous studies dealing with nursing

schools which review the pros and cons on the usefulness of

ability and achievement measures in predicting several per-

formance criteria on the SBTPE.

The related literature was presented in chronological

order and divided into major areas. The following areas

were used: (1) SBTPE predictors; (2) American College -Test-

ing Program as a predictor in nursing programs; and (3) ad-

mission criteria for nursing programs.

State Board Test Pool Examination Predictors

Behm (1978) conducted a study involving 13 Washington

State associate degree programs. The programs were rated by

102 directors of nursing, nursing educators, and state board

members using questionnaires. When the programs were ranked

according to these ratings: (1) quality of output; (2) qua-

lity of faculty; (3) quality of administration; (4) curriculum;

16
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and (5) state board results, only a small positive relation-

ship was obtained. Results indicated that state board

examination scores are not an adequate, composite view of

program effectiveness (3, pp. 54-56).

Hooker (1977) cited a 1970 survey of higher education

and post secondary educational institutions in the United

States supporting the performance of diploma school grad-

uates on the SBTPE. Hooker pointed out evidence for

diploma school graduates consistently scoring above the as-

sociate degree student on the SBTPE, and being competitive

with the baccalaureate student on a national level. These

comparisons are based on students who wrote the examination

for the first time within two years after graduation from

schools of nursing (13, pp. 36-38).

Shelley, Kennamer, and Raile (1976) correlated scores

for the graduating students of a diploma school from 1968

through 1973 using selected course grades, final grade ave-

rages, 17 National League for Nursing (NLN) Achievement Test

scores, and the SBTPE scores on a sample of 117 students. A

significant correlation was found between course grades in

fundamentals of nursing, zoology, microbiology, chemistry,

and between several SBTPE scores. An unexpected finding was

the low correlation between psychology course grades and psy-

chiatric nursing SBTPE scores. Regarding course grades, the

highest correlation coefficients were obtained from the final



18

grade averages and the SBTPE scores. The study revealed that

NLN achievement test scores continue to show significant cor-

relation with SBTPE scores (22, pp. 52-55).

Bell and Martindill (1976) conducted a cross-validation

study using regression equations to predict nurses' scores

on each of the five sub-tests on the SBTPE. Scores from 101

nursing students who graduated from a baccalaureate program

between 1968 and 1972 served as predictor variables. A se-

cond sample of nurses were used to cross-validate the predic-

tion equations. Using NLN achievement test scores and SBTPE

scores in the correlations, the researchers encouraged indi-

vidual nursing programs which use NLN achievement tests to

develop and cross-validate regression equations for predict-

ing SBTPE scores (4, p. 56).

Deardorff, Denner, and Miller (1976) collected data

from selected NLN achievement test score records of graduates

from a midwestern associate degree nursing program, and used

these .NLN achievement test scores as predictors of SBTPE

scores for graduates during 1969 through 1974. The data was

analyzed using the stepwise multiple regression coefficient.

The correlation of predicted SBTPE scores with actual SBTPE

scores obtained by graduates of the program validated the

stepwise multiple regression analysis and the prediction

equations (7, p. 35).

Dubs (1975) used a mailed questionnaire to assess the

on-the-job performance of graduates from a diploma school.
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The study examined the relationship between state board

scores and performance of nurses six months after graduation.

Included with state board scores, the graduates' achievements

as students and the school's curriculum objectives were used

in developing an instrument for measuring graduates competence.

Findings indicated that the school prepared the students ade-

quately for entering positions in nursing. The best predic-

tors of success on the state board examinations were the

three-year cumulative grade point averages and nursing theory

grades. The nursing practice grades were best predictors of

performance as registered nurses (8, p. 59).

Ashkenas (1972) conducted a study using graduates as as-

sociate degree nursing programs in New York State and examined

factors the graduates identified as being aids and/or deter-

rents to their on-the-job performance of nursing care during

the six months of employment in general hospitals. Through

questionnaires, Ashkenas was in correspondence with 1,247

nursing graduates, and the study found that the educational

preparation of nursing students from associate degree pro-

grams in New York State was largely responsible for passing

the SBTPE, and their graduates are widely employed as staff

nurses throughout the state. The nurses noted that often

they assumed roles of leadership, in a supervisory capacity,

which was beyond the scope of their educational preparation

as a deterrent (1).
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Reed and Feldhusen (1972) studied graduates of five

associate degree nursing programs and examined the value of

eleven prediction equations using each SBTPE sub-test. A

stepwise regression program was used to develop all eleven

prediction models. Among the numerous variables were stu-

dents' age in months, Scholastic Aptitude Test (SAT) math

score, SAT verbal score, and percentile high school rank.

Among the findings, Reed and Feldhusen reported multiple cor-

relations as high as .69 with SBTPE scores using cross-

validation, The evidence indicates that regression analysis

can be used to derive equations capable of predicting nurses'

performance in the state board licensure examination. Other

findings for predicting SBTPE scores using pre-admission data

showed that students' age in months and the SAT verbal score

were the most frequently significant predictors (20, pp. 149-

1511.

Muhlenkamp (1971) used a combination of predictors in a

two part study of a baccalaureate program at Marquette Univ-

ersity College of Nursing. The Scholastic Aptitude Test

(SAT), English test scores, grades in specific nursing courses

and seventh semester grade point average averages were used

in the first phase of the study; in addition to these predic-

tor variables, scores on the National League for Nursing (NLN)

achievement test were studied in the second part of the study.

For forty-five students who graduated from the college in 1967

and had not taken the NLN achievement tests., the SAT produced
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only one correlation coefficient significant at the .01 level

with the SBTPE scores. The highest correlation was between

the SAT verbal and the SBTPE psychiatry test. In the second

part of the study, the records of fifty-one students who

graduated in 1968 were analyzed. In this data, the NLN nat-

ural science test score was the best predictor for all cri-

teria except pediatric nursing (16).

Papcum (1971) analyzed the correlation between results

on the NLN achievement tests and the State Board Test Pool

Examination for the twenty-three members of an associate de-

gree program. The best predictor of performance on each of

the five sub-tests in the SBTPE was the NLN achievement test

in maternal and child nursing. One sub-test on the SBTPE,

medical nursing yeilded the lowest correlations with total

scores on the NLN achievement .tests (18).

Backman and Steindler (1971) investigated the relation-

ships of specific admission criteria to success in the asso-

ciate degree nursing program at the State University of New

Jersey from 1957 to 1965 to performance on the SBTPE. Cor-

relations between SAT, the Wechsler Adult Intelligence Scale

(WAIS), the SBTPE, and cumulative grade point average were

made. The results revealed that the SAT verbal test had

higher correlations with the college GPA and the five SBTPE

sub-tests than the other measures studied. Scores on the

vocabulary and information sub-tests of the WAIS were also

significantly related to GPA and scores on the five SBTPE
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sub-tests. For this study, the best predictors of achieve-

ment, as well as performance on state board examinations,

were tests of verbal ability and general information(2).

Owen Feldhusen (1970) compared three models of academic

predication for 432 students who entered five associate de-

gree schools of nursing in the years 1965 through 1967. The

researchers used first semester students. One-half was used

as a validation group while the hold out sample was used for

cross-validation. Model I involved the development of a

multiple regression equation (from a battery of predictors)

in predicting the first semester GPA, and the use of that

same equation to predict the remaining three semesters of

the program. In Model II, multiple regression equations were

developed (from a battery of predictor variables) for each

semester index independently. Model III was identical to

Model II, except that each previous semester average was in-

cluded in the set of variables used to predict subsequent

semester averages. The sets of predictor variables for all

three models were ability, achievement, and creativity mea-

sures. Owen and Feldhusen found that prediction of grade

point averages of nursing students can be improved by in-

cluding the most recent achievement information possible in

the prediction battery (17, pp. 520-524).
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American College Testing Program As a
Predictor in Nursing Programs

Juarez (1978) conducted a study of an associate degree

nursing program during the years of 1974 through 1977. There

were sixty-five graduates who were admitted as first-time

college students, and an additional forty-one graduates were

admitted without the ACT battery due to their previous college

work or previous work experience in nursing. The researcher

used a combination of ACT scores and high school grade point

average to relate to SBTPE scores in a regression analysis

which found high correlations between ACT sub-tests and SBTPE.

The high school GPA was not a significant predictor of success

on the SBTPE (14).

Perez (1977) studied graduates of a baccalaureate nurs-

ing program during the years 1968 through 1973 who completed

the SBTPE. Among the variables identified were ACT scores,

GPA's at various academic levels, GPA's for science and social

science prerequisite courses, and a National League for Nurs-

ing achievement test score. Results suggest that ACT scores

are useful admission variables and GPA's in the areas of the

social sciences may be as valuable as GPA's in the natural

sciences. The researcher further suggested that studies of

SBTPE and ACT should be conducted, since few are available

(19).

Montgomery and Palmer (1976) focused on reducing attri-

tion in an associate degree program. The variables chosen in
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this study are the ACT composite score and ACT mathematics

scores in relation to the age of the student, the number of

previously earned college hours, and whether the students had

taken high school chemistry or physics or both subjects. The

results show that prospective nursing students should be ad-

vised to take chemistry or physics or both subjects in addi-

tion to biology while still in high school. If students

score low in ACT composite scores, the study suggested that

students should be encouraged to take at least six hours of

general college courses prior to enrollment in nursing

courses. In regard to age, the researchers found that stu-

dents eighteen years of age and younger had a higher attri-

tion rate, even though their ACT scores were higher (15, pp.

49-51).

Halpin, Halpin, and Hauf (1976) conducted a study using

199 female students who had completed a three-year training

program in nursing over a ten-year period from 1963-1972.

The researchers studied the incremental validity of the

American College Test (ACT) battery for predicting success

in a school of nursing. The study used high school grade

point averages and each ACT sub-test as predictor variables.

Halpin, Halpin, and Hauf found that all predictor variables

were significantly related to grade point average at the end

of the first and third year in nursing school. The ACT

natural science sub-test correlated significantly with
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nursing school GPA for the three-year study in relation to

those for the other ACT sub-tests (10, p. 436).

Admission Criteria for Nursing Programs

Admissions criteria are an important aspect for the

nursing programs' total process in selecting candidates from

an enormous number of applicants, evaluating these candidates

who are qualified for admission and indicating those that

have a potential for success on the SBTPE.

Clemence and Brink (1978) conducted a study to deter-

mine if there. were any significant relationships between ad-

mission criteria and successful completion of a baccalaureate

program in nursing and passing the state board examinations

for licensure in the field of nursing. The sample sire of

247 graduate students from 1971 through 1975 was used. Stu-

dent folders for the school of nursing provided courses

taken and their grades, grade point averages, and demographic

data. The findings show that age, prior education, and

nursing experience was not consistently related to te rminal

outcomes and goals. The researchers cited that the minority

students had one admissions requirement waived--the require-

ment of having an over-all GPA of 2.8 or above. Considering

the new admissions criteria, more students were graduating

on time, more students were improving their GPA's as well as

their scores on the SBTPE (6, pp. 7-8).
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Cementina (1974) studied selection and criteria of ad-

missibility for the associate degree nursing programs in the

California community colleges. Questionnaires on selection

criteria and procedures were evaluated from fifty eligible

districts responding to the questionnaires during the 1971

through 1972 school year. Cementina recommended that asso-

ciate degree nursing programs continue to use screening pro-

cedures to assure admittance of the most highly qualified

candidates. A review of selection procedures and cri teria

for admission was recommended for respective schools of

nursing to comply with the nursing departments' philosophy.

In addition, it was recommended that a greater effort should

be made to attract minorities into these nursing programs (5).

Seither (1974) conducted a study in Washington D. C. of

117 entrants to a practical nursing program using thrme Cal-

ifornia tests; the California Short Form Test of Mental Matu-

rity, the California Reading Test, and the California1 Test of

Personality. Age was the other variable combined with the

California tests to determine predictive validity of selected

admission screening measures. The results indicated that age

had a significant positive relationship to success as mea-

sured by final theory grades, National League for Nursing

achievement test scores, SBTPE scores, and the students'

clinical.experience. The findings suggest that older stu-

dents have a greater potential for success as measured by

academic achievement. The California Test of Personality
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was a poor predictor of academic success and all three

California tests failed to be predictive of on-the-job per-

formance (21, pp. 60-62).

Hess and Coon (1973) reported on a 1968-1969 study by

the New York State Department of Health's Office of Nursing

Manpower comparing some standard recruiting policies cover-

ing admission experience of registered nursing programs with

the applicants to these programs. The three types of nursing

programs were represented with data on 2,637 applicants. A

total of 5,295 applicants were rejected by the three types

of programs with applicants submitting an average of 2.6

applications; however, the number of rejected applicants

still leaves a sizeable group interested in a nursing career.

About twenty-five per cent of the schools of nursing reported

having some type of program for the disadvantaged, but aca-

demic deficiency accounted for over seventy-five per cent of

all the reasons for rejection of admission into these pro-

grams., Additionally, the findings indicated that seventy-

five per cent of 1,248 respondents or 936 potential students

not admitted to a nursing program were still interested in a

nursing career (12, pp. 473-474).

Heins and Davis (1972) conducted a study of a hospital

school and initiated a four week pilot project with thirteen

"high risk" students. These students had been rejected by

admission committees because of low scores on the American



28

College Test (ACT) and the National-League for Nursing Pre-

nursing and Guidance Examination. Of the thirteen pilot pro-

ject students, eight students who were once judged unsuitable

for nursing were doing well in their senior year. As a re-

sult, the researchers believe that high risk students given

the appropriate assistance will achieve and be successful in

schools of nursing (11).

Franklin (1971) studied the relationship between selec-

tive and non-selective admissions criteria in junior college

nursing programs in New York State. Attrition, reasons for

attrition, final cumulative GPA, and SBTPE scores were also

studied. The study found that graduates from- junior colleges

with selective admission policies did not tend to produce

better academic work as measured by final GPA; however, se-

lective schools collectively showed a closer correlation

between final GPA's and scores on the SBTPE. Franklin found

that graduates of selective schools were more successful in

passing the SBTPE on the first attempt, and had a lower rate

of academic failure than their counterparts. Finally, the

rate of attrition and the rate of academic failure was high

in both selective and non-selective schools (9),.
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CHAPTER III

PROCEDURES USED IN THE DEVELOPMENT

OF THE STUDY

The problem of this study was to assess the relation-

ship between American College Testing Program (ACT) scores,

college cumulative grade point average, and students'

nursing courses' grade point average to determine the high-

est statistically significant correlation with the State

Board Test Pool Examination (SBTPE) for graduates of asso-

ciate degree nursing programs from three different regions

of the State of Texas between the years 1974 to 1978. The

study considered the correlations between the ACT English,

mathematics, social science, natural science, and composite

scores, and college and nursing courses' GPA in relation to

performance on the SBTPE medical, surgical, pediatric, obste-

tric, and psychiatric tests.

Selection of Subjects

The directors of nursing education programs from three

regions of the state provided access to the student master

files of the graduates. In order to insure anonymity, the

names of graduates and the institutions were not used. The

students selected were graduates of associate degree pro-

grams between 1974 through 1978.

32
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Data Gathering

After gaining permission to gather the required data

from nursing programs, the researcher personally made on-

site visits to two schools to gather the data on all grad-

uates between 1974 to 1978 who took the SBTPE the first

time; however, one school.of nursing mailed the required

data. The following specific information was collected from

the participating programs: (1) ACT scores, (2) college and

nursing courses' GPA, and (3) SBTPE scores.

Description of the Instruments

The two measures used in this study were The American

College Testing Program (ACT) and the State Board Test Pool

Examination (SBTPE).

The American College Testing Program administers tests

to assess academic potential and collect information about

student educational plans, analyzes these data, reports to

the college-bound student, to his high school, and to the

colleges of his choice (1).

The American College Testing Program test battery con-

sists of four tests: English usage, mathematics usage, so-

cial studies reading and natural science reading.

The American College Testing Program

A section on English usage makes up the first part of

the ACT examination. It is intended to measure students'
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understanding and use of the basic elements in correct and

effective writing: (1) punctuation; (2) capitalization;

(3) usage; (4) phraseology; (5) style; and (6) organization.

It is a test forty minutes long, comprising seventy-five

items.

The second part of the ACT examination consists of a

series of problems that measure mathematical ability. The

questions are designed to measure knowledge of elementary

mathematics, ability to apply mathematical knowledge to new

situations, and the extent of mathematical insight when pre-

sented with nonroutine concepts and problems. The subject

matter of these problems is based on standard high school

mathematics courses, including elementary algebra and geom-

etry. The mathematics section is fifty minutes long, com-

prising forty multiple-choice items.

The final two sections of the ACT test battery are made

up of two reading comprehension tests, one in social studies

and the other in natural science. Each test has fifty-two

items and lasts thirty-five minutes.

The social studies reading section includes passages

and questions on history, politics, economics, and other

areas of social studies. All items are multiple-choice with

four alternatives.

The natural science reading section deals with inter-

pretation of reading passages covering various areas of the
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natural sciences. All are multiple-choice with four alter-

natives (6).

The State Board Test Pool Examination

The State Board Test Pool Examination is the instru-

ment used by all boards of nursing in the United States, the

District of Columbia, Guam, the Virgin Islands, and several

Canadian provinces in the licensure of registered nurses.

The examination is composed of five tests: medical, surgi-

cal, obstetric, pediatric and psychiatric nursing. The Na-

tional League for Nursing (NLN) indicated that the purpose

of the licensure examination is to make certain that each

candidate has at least a certain minimum acceptable amount

of nursing knowledge (4, p. 4). While each SBTPE test has a

mean of 500, a score of 350 on each test is used as a mini-

mum score by the Texas Board of Nurse Examiners (2, 4).

The two standardized paper-and-pencil examinations:

The American College Testing Program (ACT) and the State

Board Test Pool Examination (SBTPE) were used in this study.

Additionally, college cumulative GPA, and students' GPA in

nursing courses were used.

Statistical Treatment of the Data

The five dependent variables selected were the SBTPE

scores in medicine, surgery, pediatrics, obstetrics, and

psychiatry. The independent variables selected were the ACT

scores in English, mathematics, social science, natural
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science, ACT composite score, college cumulative grade point

average, and students' nursing courses'-grade point average.

For this study, the Pearson product-moment correlation

coefficient, usually referred to as Pearsons' r or more sim-

ply r and the multiple correlation coefficient, usually de-

signated as R were used. This r provides an index of the

degree to which any two measures are related to each other.

The R always refers to the relationship between several

predictors and a criterion. In this case, a multiple R co-

efficient was calculated between each dependent variable and

the correlation matrix of the independent variables. The

dependent variables studied were the SBTPE scores in medi-

cine, surgery, pediatrics, obstetrics, and psychiatry (3,

p. 212).

An equation to express the minimum required score on

the independent variable with the highest correlation on the

SBTPE to obtain a score of 350 was developed using the

method of multiple correlation coefficient. The equation

for a straight line correlation is: Y = a+bX, where a is

the Y intercept and b is the slope of the line. In this

equation Y is the dependent variable, the one to be pre-

dicted and X is the independent variable (5, p. 48).

For this study, the .001level of confidence was con-

sidered to be statistically significant. The North Texas

State University Computing Center was used for statistical

computations.
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CHAPTER IV

ANALYSES OF THE DATA

The major purpose of this study was to determine

whether a relationship exists between the American College

Testing Program (ACT) scores, college cumulative grade point

average, and students' grade point average in nursing

courses to performance on the State Board Test Pool Examina-

tion (SBTPE).

The data was compiled from the master files of graduates

between 1974 to 1978 of three associate degree nursing pro-

grams representing the north, south, and west regions of the

State of Texas. After permission was granted to gather the

required data from nursing departments, the information was

obtained from student folders.

Organization for Analysis of Data

The data was analyzed in three procedures.

1. The Pearson -product-moment coefficient was used to com-

pare relationships between ACT sub-test scores, college

grade point averages, and SBTPE sub-test scores.

2. The multiple correlation coefficient was used to repre-

sent the degree of relationship between several predictors;

that is, ACT scores, college cumulative grade point

38
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average, students' grade point average in nursing

courses, and SBTPE sub-test scores.

3. Linear regression equations were calculated to determine

the minimum ACT score which had the highest statistical-

ly significant correlation with the SBTPE.

For this study, a .001 level of significance .was used.

Results

Data was compiled for 285 graduates for the years 1974

to 1978. Of this number, 227 (80%) graduates were found to

have complete data in their files for the purposes of this

study, and were utilized as subjects. From those graduates

(227), 142 (63%) subjects were found to have successfully

passed the SBTPE on their first attempt; therefore, were

studied as a separate group. Hence, the graduates formed

two groups: (1) a group of subjects with no missing data on

their student folders (n=227); and (2) a group of subjects

who passed state board examinations on their first attempt

(N=142).

The Pearson product-moment coefficient was used to

determine whether significant relationships existed between

ACT sub-test scores, nursing courses' grade point average,

college cumulative grade point average, and SBTPE sub-test

scores for those graduates who had complete data on their

student files. For the graduates who passed the SBTPE on
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their first attempt, ACT sub-test scores, nursing courses'

grade point average, college cumulative grade point average,

and SBTPE sub-test scores were compared using two kinds of

correlation coefficients, the Pearson r and the multiple

correlation coefficient. In addition, a minimum ACT score

required to pass the SBTPE was derived using a linear regres-

sion equation from data representing both groups.

Since statistical data will enable admission committees

to screen and select nursing students more reliably, both

groups were studied to determine possible relationships be-

tween variables which might or might not affect the outcome

of program completion and passing state board examinations.

Relationship Between ACT Sub-Test Scores
and SBTPE Sub-Test Scores

In order to determine whether a relationship existed

between ACT sub-test scores and SBTPE sub-test scores, a

comparison was made between these variables for those grad-

uates who had complete data on their nursing records. These

items are illustrated in Table I.
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Summary of Table I

Correlations between ACT sub-test scores and SBTPE sub-

test scores indicate significant relationships do exist

among these variables. The ACT social science reading scores

and ACT composite scores had the highest significant relation-

ship with the SBTPE psychiatric sub-test scores with correla-

tions of .5798 and .5767 respectively, at the .001 level.

In addition, significant correlations were found among the

ACT natural science reading scores and the SBTPE sub-test

scores at the .001 level. The ACT math scores had the lowest

statistical relationship with the SBTPE sub-test scores, par-

ticularly with the SBTPE medical sub-test scores (r=.2237)

which were not significant at the .001 level.

Relationship Between Nursin Courses' Grade
Point Average, Cumulative Grade Point

Average, and SBTPE Sub-Test Scores

To observe the relationship between nursing courses'

grade point average, college cumulative grade point average,

and SBTPE sub-test scores for those graduates who had com-

plete data on their nursing records, simple correlations

were usEj. These items are illustrated in Table II.
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TABLE II

RELATIONSHIP BETWEEN NURSING COURSES' GRADE POINT AVERAGE,
COLLEGE CUMULATIVE GRADE POINT AVERAGE,

AND SBTPE SUB-TEST SCORES (N=227)

SBTPE Scores Nursing Courses' College Cumulative

GPA GPA

Medical .4446* .5712*

Surgical .4575* .5682*

Obstetric .4306* .5603*

Pediatric .4918* .5926*

Psychiatric .4073* .5040*

*Significant at oC = .001

Summary of Table II

Correlations between the college cumulative grade point

average and SBTPE sub-test scores were higher than the cor-

relations among the nursing courses' grade point average and

SBTPE sub-test scores; however, all correlations indicate

significant relationships at the .001 level. The college

cumulative grade point average had the most significant re-

lationship (r=.5926) with the SBTPE pediatric sub-test scores.

The nursing courses' grade point average, which is an inte-

gral part of the college cumulative grade point average,

also indicated a significant relationship (r=.4918) with

the SBTPE pediatric sub-test scores. The college cumulative
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and nursing courses' grade point average had the lowest cor-

relations with the SBTPE psychiatric sub-test scores.

Comparison Between ACT Sub-Test Scores and SBTPE Sub-
Test Scores for Graduates Who Passed the SBTPE

The group of graduates who passed the SBTPE on their

first attempt were utilized to ascertain the degree of

relationship between ACT sub-test scores and SBTPE sub-

test scores, as illustrated in Table III, page 45.

Summary of Table III

In comparing the ACT sub-test scores and the SBTPE sub-

test scores for those subjects who were successful on the

SBTPE, a significant relationship was found among. most of

these variables. The ACT social science reading scores and

the ACT composite scores had the most significant relation-

ship with the SBTPE psychiatric sub-test scores with corre-

lations of .4166 and .4066 respectively, at the .001 level.

Significant correlations were noted for the ACT natural

science reading scores and SBTPE sub-test scores at the .001

level. The ACT English and mathematic scores had the lowest

correlations with the SBTPE sub-test scores.

Relationship Between College Cumulative Grade
Point Average and SBTPE Sub-Test Scores

In order to determine whether a relationship existed

between college cumulative grade point average and SBTPE

sub-test scores, a comparison was made between these
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variables for those graduates who passed the SBTPE on their

first attempt, as illustrated in Table IV.

TABLE IV

RELATIONSHIP BETWEEN COLLEGE CUMULATIVE GRADE POINT
AVERAGE AND SBTPE SUB-TEST SCORES (N=142)

SBTPE Scores College Cumulative GPA

Simple r Multiple R

Medical .4614* .4614

Surgical .5097* .5097

Obstetric .4705* .4705

Pediatric .4881* .4881

Psychiatric .3717* .5052

*Significant at oC = .001

Summary of Table IV

Significant relationships were found between college

cumulative grade point average and SBTPE sub-test scores at

the .001 level. The college cumulative grade point average

indicated the highest significant relationship (r=.5097)

with the SBTPE surgical sub-test scores. The lowest cor-

relation (r=.3717) between the college cumulative grade

point average and the SBTPE psychiatric sub-test scores

indicated a multiple R of .5052, which contributed 26 per

cent of the variance in the SBTPE psychiatric sub-test
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scores. The college cumulative grade point average was

found to be the most reliable predictor of success on the

SBTPE sub-test.

Relationship Between Nursing Courses' Grade
Point Average and SBTPE Sub-Test Scores

A comparison was made to determine whether a relation-

ship existed between nursing courses' grade point average

and SBTPE sub-test scores. Items are illustrated in Table V.

TABLE V

RELATIONSHIP BETWEEN NURSING COURSES' GRADE POINT
AVERAGE AND SBTPE SUB-TEST SCORES (N=142)

SBTPE Sub-Tests Pearson r

Medical....... .. . . . . . . . . . .4360*

Surgical-. . . . . . . . . . . . .4408*

Obstetric. . . . . . . . . . . . . . . .3973*

Pediatric. . . . . . . . . . . . . . . .4711*

Psychiatric. . . . . . ... . . . . . . .3740*

*Significant at OC = .001

Summary of Table V

The nursing courses' grade point average had signifi-

cant correlations with the SBTPE sub-test scores at the

.001 level. The nursing courses' grade point average

indicated the highest significant relationship (r=.4711)
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with the SBTPE pediatric sub-test scores. The lowest cor-

relation was found between the nursing courses' grade point

average and the SBTPE psychiatric sub-test scores (r=.3717).

Minimum ACT Score Required to Be Successful
On the SBTPE Sub-Tests

A linear regression equation was computed between ACT

composite scores and SBTPE sub-test scores in medical nursing,

surgical nursing, obstetric nursing, pediatric nursing, and

psychiatric nursing. Results of the linear regression equa-

tion identified an ACT composite score of eleven as the

minimum value required to pass the SBTPE with a score of at

least 350 on each sub-test. An ACT composite score of

eleven predicted SBTPE sub-test scores of 376.84 in medical

nursing, 384.15 in surgical nursing, 392.31 in obstetric

nursing, 367.08 in pediatric nursing, and 350.00 in psychi-

atric nursing. Items are illustrated in Table VI.

TABLE VI

COMPARISON ON SCORES PREDICATED ON THE SBTPE
FOR A COMPOSITE ACT SCORE OF ELEVEN

SBTPE Predicted Score Y-Intercept Slope

Medical 376.83 238.23 12.60

Surgical 384.15 240.71 13.04

Obstetric 392.31 257.01 12.30

Pediatric 367.08 219.13 13.45

Psychiatric 350.00 196.01 14.00
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Summary of Table VI

Results of the linear regression equation identified an

ACT composite score of eleven as the minimum value required

to obtain a passing score of at least 350 on the SBTPE sub-

tests.



CHAPTER V

SUMMARY, CONCLUSIONS, IMPLICATIONS

AND RECOMMENDATIONS

Summary

This study involved consideration of: (1) the relation-

ship between ACT sub-test scores and SBTPE sub-test scores;

(2) the relationship between college cumulative grade point

average and SBTPE sub-test scores; (3) the relationship be-

tween the subjects' grade point average in nursing courses

and SBTPE sub-test scores; and (4) the relationship between

the minimum ACT score which correlates most significantly

with the SBTPE sub-test in order to be successful on the

specific test.

Associate degree nursing programs, representing the

north, south, and west regions of the State of Texas were

used in this investigation. After permission was granted to

gather the required data from the respective nursing pro-

grams, only those subjects with complete data, for the pur-

poses of this study, during the years 1974 to 1978 were

selected. Data from 285 subjects who graduated from the

nursing programs was collected. Of this total number, 227

graduates were found to have complete data in their files,

50
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and these graduates were utilized in this study. From these

subjects (227) 142 were found to have successfully completed

the SBTPE on their first attempt; therefore, were studied as

a separate group.

For those graduates with complete data in their perma-

nent records, the Pearson product-moment coefficient was used

to determine whether .significant relationships existed be-

tween ACT sub-test scores, nursing courses' grade point

average, college cumulative grade point average, and SBTPE

sub-test scores. For the graduates who successfully completed

the SBTPE on their first attempt, ACT sub-test scores, nursing

courses' grade point average, college cumulative grade point

average, and SBTPE sub-test scores were compared using the

Pearson product-moment coefficient and the multiple correla-

tion coefficient. In addition, a minimum composite ACT score

required to pass the SBTPE was derived using a linear regres-

sion equation from data representing both groups.

Graduates (227) with complete data and graduates (142)

who passed the SBTPE on their first attempt were studied to

determine possible relationships between variables which

might or might not affect the outcome of program completion

and success on the state board examinations. The findings of

this study could be applied both in student selection and

pre-admission counseling.
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Relationship Between ACT Scores and
SBTPE Sub-Test Scores

For the subjects with complete data in their permanent

records (n=227), significant correlations were indicated be-

tween ACT sub-test scores and each of the SBTPE sub-tests,

with the exception of the ACT math scores and the SBTPE

medical sub-test scores. Based on the statistical data pre-

sented on Table I, hypothesis 1 cannot be accepted. The ACT

social science reading scores and the ACT composite scores had

the most significant correlations with the psychiatric sub-

test scores. In addition, the ACT natural science reading

scores were found to correlate significantly with all the

SBTPE sub-tests.

In comparing the ACT sub-test scores and the SBTPE sub-

test scores for those subjects who were successful on the

SBTPE (N=142), a significant correlation was found among

most variables. Based on the statistical data presented on

Table III, hypothesis 4 cannot be accepted. The ACT social

science reading scores and the ACT composite scores were

found to correlate significantly with the SBTPE psychiatric

sub-test scores. Also, significant correlations were noted

for the natural science reading scores and SBTPE sub-test

scores. The ACT English and mathematic scores had the

lowest correlations with each of the SBTPE sub-tests.

In analyzing the data to determine a minimum ACT score

to be successful on SBTPE, an ACT composite score of eleven
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was determined. Due to this low value, hypothesis 7 is

accepted.

Relationship Between Nursing Courses' Grade
Point Average and SBTPE Sub-Test Scores

Among the subjects with complete data on their nursing

records (N=227), the nursing courses' grade point average,

indicated significant correlations with the SBTPE sub-test

scores. Based on the statistical data presented in Table II,

hypothesis 3 cannot be accepted. The most significant. rela-

tionship occurred with the SBTPE pediatric sub-test scores.

However, the nursing courses' grade point average had the

lowest relationship with the SBTPE psychiatric sub-test

scores.

A comparison between the nursing courses' grade

point average and SBTPE sub-test scores for those subjects

who successfully completed the SBTPE (N=142) revealed a sig-

nificant relationship exists between these variables. Based

on the statistical data presented in Table V, hypothesis 6

cannot be accepted. The nursing courses' grade point average

had the most significant relationship with the SBTPE pediat-

ric sub-test scores. The lowest correlation occurred among

the SBTPE psychiatric sub-test scores and the nursing

courses' grade point average.
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Relationship Between College Cumulative Grade
Point Average and SBTPE Sub-Test Scores

For the subjects with complete data in their permanent

records (N=227), the college cumulative grade point average

had the highest significant correlations with each of the

SBTPE sub-tests. Based on the statistical data presented in

Table II, hypothesis 2 cannot be accepted. The highest sta-

tistically significant correlation occurred between the

college cumulative grade point average and the SBTPE pedi-

atric sub-test scores. The lowest correlation was found

among the SBTPE psychiatric sub-test scores and college cu-

mulative grade point average.

For those subjects who were successful on the SBTPE

(N=142), a comparison between college cumulative grade point

average and SBTPE sub-test scores revealed a significant re-

lationship did exist between these variables. Based on the

statistical data presented in Table IV, hypothesis 5 cannot

be accepted.- The college cumulative grade point average was

found to be the most reliable predictor of success on the

SBTPE sub-tests, particularly with the SBTPE surgical sub-

test. The lowest correlation occurred between the college

cumulative grade point average and the SBTPE psychiatric sub-

test scores.
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Conclusions

The following conclusions are based on the findings of

this investigation.

1. The ACT social science reading scores, ACT natural

science reading scores, and ACT composite scores had a

significant relationship between the SBTPE sub-test

scores. These ACT sub-test scores could yield useful

information on admission.

2. The ACT math scores indicated very low correlations with

the SBTPE sub-test scores, particularly those with the

SBTPE medical sub-test scores.

3. A significant relationship did exist between nursing

courses' grade point average and SBTPE sub-test scores.

These nursing courses' when accumulated with the overall

nursing curriculum increased the reliability of the cumu-

lative grade point average.

4. The college cumulative grade point average was identified

as the most reliable indicator of success on the SBTPE

for the subjects used.

5. An ACT composite score of eleven was identified as the

minimum value required to pass the SBTPE sub-tests with

a score of at least 350.

Implications

An important objective of this study was to determine

a minimum value for those variables having the highest
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statistical correlation with the SBTPE for the purpose of

passing the licensure examination. With regard to admission

criteria, a significant relationship resulted between ACT

sub-test scores and SBTPE sub-test scores, specifically, the

ACT social science reading scores and ACT composite scores.

In addition, significant correlations were found between the

ACT natural science reading scores and the SBTPE sub-test

scores. Further, the results of the linear regression equa-

tion identified an ACT composite score of eleven as the

minimum value required to pass the state board examinations.

Judging from the scale scores used for the ACT which range-

from 1 to 36 and the mean scale score of 20 for college

bound high school seniors (1), the low composite score of

eleven, identified as the minimum value required to pass the

SBTPE, is suspect as a tool for admission purposes to the

nursing programs. Since the American College Testing Pro-

gram is essentially reading tests, admission committees may

choose to not only examine the ACT sub-test scores; but also,

students' high school reading level and grades, and any

other students' reading ability test available as a possible

indicator of successful outcomes of program completion and

long-range indicator for passing state board examinations.

For this study, the college cumulative grade point aver-

age was identified as the most reliable indicator of success

on the State Board Test Pool Examination. For those
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graduates (142) who were successful on the licensure exam-

ination on their first attempt, the college cumulative grade

point average mean was 2.97 with a standard deviation of .39.

Therefore, a college cumulative grade point average of 2.60

is a recommended level for students to attain in order to be

successful on the SBTPE. Thus, nursing admission committees

may want to give students counseling and encouragement to

do well in all college courses in the nursing program.

Although this investigation does not examine the mental

and anxiety levels on test-oriented situations, there is

evidence that suggests a need for studies which examine

students' physical fitness level and their ability to cope

with stress in regard to successful/nonsuccessful outcome on

the state board examinations.

Recommendations

The following recommendations were based upon the find-

ings and conclusions of this study.

1. The ACT can be used in screening students for entrance

into associate degree nursing programs.

2. Students with poor ACT scores, if admitted, should be

encouraged to take remedial courses in reading. Except

for the mathematics test, the three other parts of the

ACT are all essentially reading tests.
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3. A college cumulative grade point average of 2.60 is a

recommended level for. students to attain in order to be

successful on the SBTPE.

4. Additional studies should be considered to determine the

relationship between reading ability and success -on the

SBTPE.

5. Further studies should be conducted to determine minimal

acceptable scores on the ACT for admission purposes.

6. Admission grade point average, such as high school grade

point average on selected courses, should be considered

as a potential research possibility for future studies

of nursing students.

7. Further studies conducted to examine such variables as

age, nursing experience, physical fitness level, and

ability to cope with stress in writing examinations,

should be considered.

8. This study should be replicated using a randomly selected

sample with successive classes to confirm the findings.
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