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Walters et al.: Factor Dimensions of Leadership Opinions for Nursing Students

FACTOR DI MENSI ONS OF THE LEADERSH P OPI NI ON QUESTI ONNAI RE

FOR NURSI NG STUDENTS

Norma J. Waltersl
Janes N. Wilmoth

Charlotte A Pitts

Abstract:  The purpose of this study was to devel op factor dinensions
and scale the Fleishman Leadership Opinion Questionnaire according

to responses of nursing students enrolled in Associate Degree Nursing
and Bachel or of Science Nursing Programs. Validity of the Fleishman
scal es, consideration and structure, for student nurses was tested
using factor analytic techniques. Best results were based on clarity
of factor pattern loadings for 2 factor VARIMAX rotated sol utions
from bounded raw data and covariance matrices. Both nethods showed
13 of 20 itens recomended by Fleishman | oaded as Fleishman structure
itens and 12 of 20 |oaded as Fleishman consideration items. Kaiser's
measure of overall sanpling adequacy for these nursing student data
varied between .72 and .97 at the itemlevel. Reliability analysis

produced satisfactory reliabilities for conposite estinates based

1Norma J. Walters, RN, Ph.D., is Assistant Professor and Coordi nator
of Health Qccupations, Auburn University; James N Wilmoth, Ph.D., is
Prof essor, Research Consultant, and Statistician, Auburn University; and

Charlotte A Pitts, RN, Ed.D., is Assistant Professor, School of Nursing,
Auburn University.
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on pon-Fleishman algorithms. Generalized results suggest that nursing
students exhibit specific patterns of |eadership attributes sonewhat
different fromthe attributes suggested by Fleishman's al gorithns.

Further research is recomended.

Background for the Study

Reports on the use of the Leadership Opinion Questionnaire (LOQ for
study of |eadership styles of student nurses have been shown to be linited
(Walters, Wilmoth, Pitts, 1987). Nevertheless, there was an attenpt to
use the LOQ in a previous study in an attenpt to measure “structure” and
“consi deration” dinmensions of |eadership style of student nurses in Bachel or
of Science in Nursing (BSN) and Associate Degree in Nursing (ADN) Prograns.
That previous study was based on reports of successful use of the instrunent
in a variety of different organizational contexts: busi ness, industrial,
educational (Ileadership), hospital, nursing, research and devel opnental,
mlitary, and governnental. Further, there were also reports of successful
use with female groups at the college level (Adams & Hicks, 1978; DeJulio,
Larson, Dever, & Paulman, 1984).

The literature left open the possibility that there were problens
with its application in some studies even though the LOQ had been applied
to a nunber of research situations. Researchers in some instances either
modi fied the itens (Duxbury, Arnstrong, Drew, & Henly, 1984) or used only
a sanple of the items on the two scales (Tucker, 1983). Such adjustments
to the LOQ were undertaken without explanation. Cther researchers (Baker,
1975; DeJulio, et al., 1984) did not report internal consistency

reliabilities for the LOQ deternined for the sanples, perhaps they assune
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that the Fleishman reliabilities generalized to the popul ations studied,
or because the reliabilities determined for the focal groups were very
different from those reported by Fleishman. On the other hand, nany
researchers reported assumed appropriateness of the LOQ because of its
purported self-report format, its ability to discrimnate between two
| eadership dimensions (consideration and structure), its acceptable
Fleishman standardized reliabilities and validities, and its extensive
application for the LOQ determined for their samples, perhaps because they
assuned that the Fleishman reliabilities to normative data (Stun, Homer,
& Boal, 1981). Analyses of student nurse data in the Walters, et al. (1987),
study did not support application of the LOQ to their popul ation of nursing
students. Although Fleishman's algorithnms for scaling and aggregating
item data were followed precisely, singularity of the correlation matrix
prevented meani ngful validation of the LOQ for neasuring |eadership
attitudes of nursing students. Reliability analyses produced negative
values for every conputed reliability suggesting the LOQ to be an unsuitable
measure of opinions about |eadership for the nursing student sanple.

Sone reports of previous research clained the LOQ to have potenti al
for broad application in assessnent and description of college student
| eaders but failed to substantiate its application with reliability and
validity analyses for the populations studied. Sone reports denonstrated
absence of sex bias with the LOQ others denonstrated it to discrininate
between |eaders and non-leaders; and still others provided some evidence
of its potential use in |leader selection, and placement or training of
students.  Walters, et al. (1987), recomended that future investigations

be continued with consideration for the need thoroughly to exam ne
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reliability and validity properties of the instrunment for the groups
measur ed. In the present study, the authors began at the beginning with
a conplete reevaluation of factor structure and scale properties of the
1L0Q for nursing students.

Many nursing prograns, the greatest ngjority at the baccal aureate
| evel, offer a management course during the last quarter prior to the
pr ecept or shi p. The purpose of including principles of management in
under graduate nursing programs is two fold: (a) to foster the devel opnent
of | eadership styles, and (b) to devel op perception of self as a |eader.
This rationale served as the basis for investigating |eadership attributes
of student nurses in this study. For defining |eadership attributes in
nursing students, the instrunent of choice is the LOQ because of its variety
of applications in the literature.

Purpose

The specific objectives for the study, fornulated as research questions

1. Do nursing students in Associate Degree Nursing (aDN) and Bachel or
of Science in Nursing (BSN) prograns exhibit specific patterns of |eadership
attributes?

2. How does the factor structure of |eadership attributes in nursing
students differ fromthe population on which the factor structure was
defined by Fleishman?

3. What are the reliabilities of the principal items formng the

factor scales for nursing students?
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Met hod
Subj ect s

Students in two nursing programs in denographically simlar (adjacent)
comuni ties volunteered as subjects. There were 40 university BSN students,
13 junior college ADN students, and 46 (1986) and 31 (1987) junior BSN
students. Al 130 questionnaires were usable. All students signed consent
forns under policy established by the educational institutions involved.
Anonymity was protected through use of a nunbering scheme. Denpgraphic
characteristics of the sanple included: (a) both male and fenale, (b)
both married and single, (c) previously and not previously enployed with
job titles of nursing assistant and registered nurse, (d) age ranging
between 21 and 31 years, and (e) grade point averages between 2.30 and
3.90. Only four students had a previous college course in either nursing
managenent or | eadership.
| nstrument

The LOQ was utilized as a nethod for nodeling |eadership perceptions
in nursing students. It is purported to be a valid neasurement scale used
for analyzing |eadership style and dinmensioned on structure and
consi deration (Fleishman and Harris, 1962, cited in Duxbury). Both
di mensions are relevant to managerial effectiveness.

Consideration was defined as the ability to maintain nutual trust,
respect, warnth, and introspect into the feelings of subordinates. An
individual with a high score on the consideration scale was presuned able
to establish conmunication and rapport with subordinates. On the other
hand, a low score was believed to indicate an inpersonal manager within

group settings, Structure was defined by Fleishman (1969) as the extent
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by which individuals design and define their roles and the roles of those
around them  The prinmary drive in the structure node was proposed to be
goal attainnment for organizational purposes.

DeJulio, et al. (1984) suggested use of “. . . the LOQ . . . Wwhere
f eedback concerning personal attitudes toward |eadership may be of
particular benefit to persons entering into occupations requiring nmanagerial
and | eadership role functions.” The LOQ was claimed to neasure general
| eadership capacity in contexts other than business and industry.
Prospective nurses would seemto require managerial and |eadership skills;
therefore, it was natural to select the LOQ as an appropriate instrument
for this situation. But, reliability dsta were not reported for use of
the LOQ with the student groups.

In an earlier study (Walters, et al., 1987), student responses On
selected itens as recommended by Fleishman were recoded for scaling into
the two Fleishman scales: structure and consideration. The validity of
those scales for many of the same nursing students at that time was tested
with factor analytic techniques. Inter-item consistency and split-half
(odd-even) reliabilities were conputed for all 40 itens and for the
consideration and structure subscales. Had the tests materialized as
expected, additional descriptive data would have been cal cul ated for
characterizing |eadership attributes of nursing students. However,
measurenent problens with the LOQ interfered with pursuing that goal.

The first problem at that tinme occurred in defining constructs to
establish construct validity of the LOQ subscales for nursing students.
Scal ed according to Fleishman's algorithm the 40 items generated an ill-

conditioned matrix for factor extraction using the SPSSX Factor Analysis
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Sub- Program To deternmine the source(s) of singularity in the correlation
matrix, 40 Regression analyses (by LOQ itens) were perforned producing
Rz's ranging between .66 and .98, with 17 higher than .90. The regressions
involved, in turn, each LOQ item as a dependent variable regressed on the
remaining 39 LOQ itens.

Factor analysis was repeated deleting the variable with the |argest
R, and again produced an ill-conditioned matrix due to a deterninant of
zero. In a second factor analysis a second LOQ item (with the second |argest
Rz) was deleted with sinmilar results. This process was continued until
12 LOQ items with the largest R s were deleted fromthe factor analytic
model s.  Each of the 12 reduced matrices was ill-conditioned. It was obvious
after 12 attenpts (still with Rz’s greater than .93) that the LOQ was not
functioning as expected with that sanple of nursing students and woul d
not produce results conparable with other studies.

The inquiry shifted to an exanmination of reliabilities. Fleishman's
LOQ test-retest, and split-half (odd-even), reliability estinmates for
the standardizing sanple of first line supervisors and Air Force NCO's
ranged between .70 and .89 for the Consideration Scale and .67 and .88
for the Structure Scale (¥leishman, 1969). Every reliability coefficient,
uncorrected for anchor points (Wrier, 1971, p. 289) or corrected for anchor
points, was a negative coefficient--a condition indicating that noise in
the nursing student’s data exceeded information.

Even though the LOQ has been enpirically validated with nanagerial
and supervisory personnel in a variety of environments such as industrial,
business, and hospital (Fleishman, 1973; Kerr, Schriesheim Mirphy, &

Stogdill, 1974; Kornmn, 1966; Schriesheim & Kerr, 1974, Schriesheim & Kerr,
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1977), few published reports exist concerning its validation for student-
| eader popul ations. Nevert hel ess, Fleishman's LOQ manual presents college
noerms .

Two studies (Capelle, 1967; Florestano, 1970) cited in Duxzbury, et
al. were concerned wth performance on the LOQ of student |eaders and non-
readers from “who’s Who Among Students in Anerican Colleges” and O cron
Delta Kappa (an honorary nale |eadership fraternity). Ccapelle (1967) found
significant differences between male college | eaders and non-leaders on
both the consideration and structure scales. On the other hand, Florestano
(1970) reported the structure scale differentiated forner college |eaders
from non-1|eaders, but the consideration scale did not differentiate.
Al though both studies suggested that the LOQ showed pronise for possible
use with male college students, the LOQ in a prior application with nursing
students (Walters, et al., 1987), by first reaction, was an unsuitable
neasure of their opinions about |eadership. Measurenment and statistical
net hodol ogi es were adjusted for this report to clarify variations of
responses of nursing students to the LOQ

Measurement and Statistical Methodol ogi es

I nherent properties of raw data have inplications for methodol ogi cal
design, statistical analysis, and policy interpretations in any research
Study . In the present study it is assumed that all raw data reflect
observed interval values or interval values resulting fromcoding: (a)
durmmy, (b) effect, or (c) criterion (scaling) coding. As such, inherent
information contained as variability within the properties of the raw data
distribution may be cataloged. Variables nmay vary anong thenselves in

their units of measurenent, central tendencies, frequencies of observed
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values, cumulative frequencies, symetries, clusterings of observed val ues,
and in their relative mnina and maxima with respect to frequency versus
values graphs. Furthernore each of the foregoing properties inherently
1w af fect covariances and correlations that typically are fed to factor
analytic algorithns in statistical packages. One should recall that
what ever affects covariances will affect off-diagonal elenents of a
correlation matrix, and that in a true correlation matrix the principal
di agonal elements will always equal 1.00.

Al interested observers upon intuitive analysis of a raw data matrix
wi |l observe the variations described in the foregoing. The interested
observer may not unite those variations with mathematical properties of
their corresponding raw data distributions. Because mathematical properties
are essential for unraveling potential problens in statistical analysis,
they will be defined informally in the following |ist:

1. Mean: The typical or representative value around which deviations
of all observed values sumto zero.

2. Range of observed values: upper and lower linmits of variation.

3. Variance and standard deviation: values reflecting tendency to
cluster around nean.

4.  Skewness: value reflecting tendency to cluster at an extreme
of the distribution.

5  Kurtosis: value reflecting too little or too nuch spiking with
respect to the general frequency pattern along the range of the distribution.

Based on the foregoing fundanental properties of data, a set of

specific objectives was devel oped to guide study of the problens related
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to measuring nursing students with the LOQ  Those specific objectives
may be stated as fol | ows:

1. To define relevant artifactual sources of variance in raw data
matrices.

2. To describe transformations that selectively elininate artifactual
sources of variance from further statistical analyses.

3. To develop a general context for transforning raw data matrices
to reflect policy adjustnents.

4.  To describe transformations that selectively adjust for specific
sources of variance to reflect policy adjustments prior to subsequent
statistical analyses.

5. To discuss interpretational inplications for health occupations
educators within the statistical context of factor analysis.

Antifactual Sources of Variance

As data are ordinarily available for statistical analyses by conputer
prograns, they are laid out in rows and colums of a raw data matrix.
When a conputer programis opened the data are an abbreviation of the
schematic presented as Figure 1. That abbreviation may be represented
as the upper left rectangular portion continuing to the "ath" row and the
"nth” colum. An early task in analysis is to produce data for the
additional rows and colums shown in the schematic. Every variation between
nunbers in the schematic represents a source of interest to the
statistician. Sone of the variation is a property of the unit and scale
of measurement used for each variable, some is a property of the statistical
mani pul ations applied to the data. Al variation due to unit and scale

of measurenent may be considered as artifactual. The question is, should
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Figure 1. Schematic Context for Sources of Variance in Raw Data Matrices.
artifactual variation be renoved prior to further statistical analysis?

Most

pr of essi onal

educat ors have been taught

standardi zing the artifactual variation.

variation should remain in the data,

on “meani ngful

Per haps sone or all

units and scal es” (Rummel, 1970, p. 289).

routinely to renove by

artifactual

particularly if the raw data are based

When artifactual sources of variance are to be excised (removed or

adj usted out),

presented in Table 1.

wei ghted by the reciprocal

(Each matrix elenent,

of the nunber of cases.)

for comparison,

Al

a statistician may enploy one or nore of the nethods

could be

nethods in Table

1 were enployed at some stage in analyses of LOQ data collected fromthe

130 student nurses in this study. Usually all vectors (variables) in a

raw data matrix are transformed using the sane algorithm
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Table 1

Methods for Renoving (Adjusting Qut) Artifactual Sources of Variance From

Ei ther Row or Columm Vectors of Raw Data Matrices

Source with Result
of Adj ust ment

Correcting Adjustment before Statistical Analysis

Unequal Vector
Lengt hs Adj ust ed
for Conparison
with Length of an
Arbitrary Vector.

Unequal Vector
Lengths Nornalized
to Length of 1.00

Unequal Vector
Means Adjusted to
Mean of 0.00

Unequal Vector
Std Deviations

Adj usted to Std
Deviation of 1.00

Unequal Vector
Means and Unequal
Std Deviations

St andardi zed to
Mean of 0.00 and
Std Deviation of
1.00

Divide each elenent in the matrix by the length

of arbitrary vector. Find inner products (nonents).
Divide each element in the matrix of inner products
by the maximum inner product.

Divide each elenent in the matrix by its respective
vector length. Find inner products (nonents).
Divide each element in the matrix of inner products
by the maximum inner product.

Subtract from each el enent the mean of all its vector
el enents.

Divide each elenent by the standard deviation of
all its vector elenents.

From each element first subtract the mean, then
divide by the standard deviation, of all its vector
el enents.

74

https://stars.library.ucf.edu/jhoe/vol2/iss2/8

12



Walters et al.: Factor Dimensions of Leadership Opinions for Nursing Students

Factor Dinensions of LOQ
both magnitude and direction. The magnitudes of vectors are known by
conputing vector lengths. Odinarily vector directions are determ ned
for vector pairs through conputing cosines of angles between them (which,
for standardized vectors, are correlation coefficients).

Fromthe raw data matrix itself nmay be cal culated (a) Mnents about
(with respect to) their origin;, that is, noments with respect to zero;

(b) Mnents about their mean (covariances); (c) Monents about the mean

(of zero) of standardized data; that is, nonents about zero having a
standard deviation of one (correlations). Mnents conputed with respect

to their origin make no adjustnent to the data and should be used if the
conputerized statistical program of choice does not require a range between
-1 and +1 such as in a correlation program The theory of factor analysis
requires only a symretric matrix. However, if there are conputerized
statistical program requirenents, they may be addressed through dividing
every value in the raw data matrix by the naxi mum value of the symetric
matrix in a process known as bounding.

An alternative is to adjust each symetric matrix element with the
mean of all symetric raw data matrix elenents before proceeding with
bounding, that is, dividing by that mean. Oher adjustnents nade to the
raw data matrix are designed to renove fromthe data, before factor analysis,
what ever source of artifactual variance would be considered as confounding
to the factor analytic results: if differences in length are considered
as a confounding source rather than a source that pronotes understanding
of the factor analytic results, then those differences in vector length

shoul d be excised.
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The sane criterion should apply to each of the other adjustnents:

(a) for differences in neans, (b) for differences in standard deviations,
and (c) for differences in both neans and standard deviations. Nothing
in the mathematics prevents coupling adjustnents for conbinations of
artifactual sources such as coupling adjustments for differences in unit
of measurement or of length with differences in means. Such adjustments
are also referred to under concepts in the literature presented as:

1. Scales of measurenent considering distances between mnina and
maxi ma, and actual values used with their between value properties (nom nal,
ordinal, interval).

2. Scaling of variables (vectors) with a “scaling factor” to |engthen
or contract their corresponding vector lengths in the vector space of the
data matrix.

3. Precision of neasurenent dealing with arbitrariness of units of
measur enent and meani ngf ul ness of units of neasurenent chosen for a study.

4, Factor analysis of covariance or correlation matrices applying
the technique to one of two stages of adjustnment correcting raw data
matrices (a) for differences anong variable means, and (b) for differences
among both variable neans and standard devi ations.

It should be enphasized that direct factor analysis of unadjusted
raw data preserves both nathematical magnitudes and patterns of val ues
in the raw data distribution. Uncorrected variances and covariances are
based on unadjusted raw data, before removing influence of length, central
tendency, variability, symetry, and peakedness. In short, uncorrected
variability and covariability are essentially raw data sums of squares

and cross products. But, raw data matrices may need resealing (for analysis
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by a statistical package) to a range of values bounded to sinulate a
correlation matrix: -1 to +1; or to values within this range such as O
to +1. Mreover, deficiencies in psychonetric properties of an instrument
may require that adjustnents be made to measurements generated by the
i nstrument. If so, considerations in the foregoing may guide those
adj ust nent s. It was the intent of the authors for this study to define
objectively and precisely appropriate adjustments that could be nmade to
LOQ data nmatrices for nursing students such that research reports generated
in that segment of the health occupations professions may better be conpared
with findings in other fields.

Elimnating Artifactual Sources of Variance

Background for the principle that a research should remain in full
charge of all data adjustments has been presented. It was noted throughout
the foregoing sub-sections under Methodology that a variety of artifactual
sources of variance can affect statistical procedures based on raw data
matrices. Wsat has not been presented is the notion that the researcher
shoul d take care not to excise nore information than is appropriate. The
consequence of such carel essness nmay be nmatrices designated as “singular”
or “ill-conditioned. “ This consequence may require a conplete reorientation
to the data for analysis and to the data properties of the statistical
programs used for the analysis. Wen conditions are proper a researcher
may adjust raw data matrices at the level of single vectors or across all
vectors to achieve the following objectives: (a) a common unit of
measurenent for a1l vectors (b) a common vector length, (c) a common mean,

(d) a common standard deviation, and (e) a conmon distribution.
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For conceptual clarity the researcher should distinguish anong two

transformations for adjusting data: (a) normalization (to sane |length),

versus (b) normalization (in direction of either colums or rows). These

shoul d be distinguished from standardi zation (to a [standard] nean and

a standard deviation) versus distributional transfornmations to nornal or
standard nornmal distributions. Distributional transformations are based
on areas under probability curves or are parametric based on neans and
standard deviations

Each type of transformation may be normative or ipsative. For exanple

Vectors standardi zed along either rows or colums are said to be normative
But, when a data matrix has been iteratively standardized by both col um
and row vectors, every vector in both directions has a nean of zero and

a standard deviation of 1. These doubly standardized vectors are said

to be ipsative. However, the lengths of the doubly standardized vectors
within either the colum or row directions may not be constant.

In the present context it should be noted as a final principle that
when colum or row vectors are normalized to a length of 1, their
orientations in vector space are such that their inner products are the
same as the cosines between them Nornmalization, however, does not equate
means and standard deviations. \Wen a data matrix (of colum or row vectors)
has been standardized, each vector has a nean of zero and a standard
deviation of 1. However, the lengths of standardized vectors are not
necessarily constant.

Statistical Procedures

In order to control the level of adjustment applied to the data for

this project the PROC MATRI X in conbination with the PROC FACTOR of SAS
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was used. Validation of the statenents supplied to PROC MATRI X was
acconpl i shed by supplying to it the coding needed to produce conparable
(known and controlled) results when feeding unadjusted raw data to PROC
FACTOR.  QUTPUT files produced by PROC MATRI X were passed to PROC FACTOR
as either covariance or correlation matrices depending on the nature of
the adjustments applied in PROC MATRIX. If adjustments did not produce
1's on the principal diagonal, the adjusted matrix was passed as covariance
matrix; if the adjustments produced 1's and if all elenents were cosines
bet ween vectors, the adjusted nmatrix was passed as a correlation matrix.
PROC FACTOR in each case was invoked with an eigenvalue criterion equal
to the mean eigenvalue for the matrix to be factored, and with the no
intercept (nant) option active. Every matrix was rotated with both the
VARIMAX (for orthogonal rotation) and the PROMAX (for relaxation of
orthogonality) criteria.

Reliabilities of the factor scores were determined with spss®.
Definition of the itens loading on each factor score was contingent on
access to results of PROC FACTOR in SAS. Item conponents of each factor
score were weighted with the coefficient 1.0 to preserve conparability
with Fleishman's reports for the normgenerating sanple. Using a subset
of LOQ itens, each itemweighted with the coefficient 1.0 is confornable

to Rummel's description of producing conposite estimtes of factor scores.

Results and Discussion
In the interest of brevity not all factor analytic results are reported.
An arbitrary decision was nade to report only those results nost related
to other studies based on the LOQ  That decision was justified in every

case by being in conformity with sound factor analytic criteria: either
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(a) retaining only factors having eigenvalues |larger than the average for
the nethods used and data factored (the eigenvalue criterion), or (b)
applying appropriate -professional judgnent in evaluating differences between
ei genval ues of factors retained and factors elimnated fromrotation (the
scree criterion). Wen the eigenvalue criterion alone was applied, analyses
of the more highly adjusted data tended to produce nore factors, to a

maxi mum of 7 for standardized data (correlation matrices). Upon addition

of the scree criterion one could justify retaining at nost 3 factors for
further rotation. Therefore, Table 2 presents only results of 2 and 3
factor rotations.

Qut of those results it was determned that, on the basis of variance
explained in the initial extraction, a nunber of adjustnents provided
essentially equivalent results. Conparison of the rotations also suggested
no adjustment to be clearly superior. However, for conparison with earlier
studies, two nmethods were of choice: the bounded, unadjusted raw scores
at the top of Table 2 and the covariance adjustments near the bottom
Adjustnents to correlation coefficients were rejected because Fleishman's
reports did not suggest standardizing raw data before conputing

consi deration or structure scores by |inear conbinations of values conposing

their respective scales; that is, before conputing conposite estinates.
Since no nethod was clearly superior, it was thought best to proceed with
the nethod that best fit current theory and practice for neasuring

| eadership attributes of nursing students with the LOQ

After exploring the variance accounted for criterion, one should

explore criteria of sanpling adequacy, then of sinple structure. Sanpling

adequacy indexes sufficiency of sanple size for the factor analytic
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https://stars.library.ucf.edu/jhoe/vol2/iss2/8 18



Walters et al.: Factor Dimensions of Leadership Opinions for Nursing Students

Factor Dinensions of 1LoQ

Table 2

Variance Explained (Rounded) with Principal Conponent Analyses of Raw LOQ

Data Morents and Monents from Four Stages of Artifactual Adjustnent under

Initial Factor, Varimax Rotated, and Promax Rotated Methods (n “130 Nursing

St udent s)
ARI AN E EXPLAI NED
Rot ati on Met hod
St age of Promax Wi th Factors
Adj ust nent Initial Vari max fliminated | gnor ed
1 2 2 1 2 3 1 2 3 1 2 3

Unadj ust ed Raw Scores- - 29 6 18 17 11 11 24 23
Bounded (Monents About
Oigin)
Unadj ust ed Raw Scores- -
Bounded (Moments About 203 1| 16 3 2] 10 3 2| 19 12 2
Mean ) 20 3 15 8 9 4 19 14
Unadj ust ed Raw Scor es- -
Bounded (Absol ute 202 ] 16 6 3| 10 3 2| 20 11 2
Morent s About Mean) 20 2 11 11 5 5 18 18
Unit Lengths (Cosines 341 1] 16 12 9 5 3 2| 30 27 20
Bet ween Vectors) 34 1 22 14 9 3 32 26
Unit Lengths (Moments 29 6 18 17 12 11 24 23
About Centered Data)
Centered on Means-- 29 6 18 17 12 11 24 23
Covari ances (Moments
About Means)
Centered on Means and 29 6 18 17 12 11 24 23
Homoskedastic--PPMCCs,
Corrs (Standardized
Data z Scores)
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procedures used and varies between O and 1 with measures closer to 1 being
the better neasures. Sinple structure refers to clarity of the rotation
delineating which LOQ itens clearly load on which rotated factors. There
is no nunmeric criterion against which sinple structure may be eval uat ed.
Standard references (for exanple: Rummel, pps. 376-381), for factor
analysis may be consulted to clarify the sinple structure criterion.

Sanpl i ng Adequaci es

Kai ser’s measure of overall sanpling adequacy (MSA) as cal cul ated
by SAS for these nursing student data varied between .72 and .97 with larger
val ues being associated with TYPE=CORR matrices fed to SAS. The higher
values nmay have resulted fromthe absence of nunber of cases criteria as
parameters of the input TYPE=ECORR data. The matrix of cosines between
vectors of non-reflected itemraw data produced the |owest overall MSA
and had the smallest nean for itemlevel sanpling adequacies. The range
of the latter varied between .51 and .92.

VARIMAX Rotated Factor Loadings

The reader should observe simlarity in loading patterns and nagnitudes
for nursing students measured with the LQQ. Factor 1 by either analytic
nmet hod agrees somewhat with Fleishman's conposite estinmate of structure
with 13 of 20 itens loading in accord with published scoring reconmendati ons.
Factor 2 by both methods is in best agreement with consideration with 12
of 20 items loading simlarly with Fleishman. Exact |oadings are presented
in Table 3.

In an effort to find a function for the 15 LOQ itens not represented
inthe 12 Itemand 12 Item Fleishman related factors, the covariance matrix

was refactored retaining 3 factors in VARIMAX rotation. The first two
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Table 3

Factor Pattern Loadings for 2 Factor VARIMAX Rotated Solutions from Bounded

Raw Dat a and Covariances

BOUNDED RAW DATA COVARI ANCES
FACTOR FACTOR FACTOR FACTOR

ITEM 1 2 ITEM 1 2 | TEM 1 2 ITEM 1 2
01s 50 12* 21s 91* 25 0ls 50 25 21s 92* 24
02C 49 78 22s 94* 20 02C 49 79 22s 95* 20
03s 37 8¢ 23c 93* 18 03s 36 83" 23c 94* 18
04s 75% 50 24c 94* 19 04s 76* 50 24c 95* 18
05C 90* 33 25s 81* 45 05c 91* 32 25s 82* 45
06s 67* 59 26s 47  80* 06s 67* 60 26s 47  82*
07C 14  96* 27s 30  88* 07C 14  96* 27s” 30  89*
08c 32 8¢ 28c 21 gg 08c 31 89" 28¢c 21 W
09s 75* 52 29¢ 9 09s 75* 52 29¢c 9 97
10c 72% 49 30s 73* 49 10c 72* 50 30s 74* 49
1le 37  86* 31s 95* 18 1ic 36 87* 31s 96% 18
12¢ 73* 53 32c 90* 29 12¢ 73* 53 32c 91* 29
13¢c 36  87* 33C 90* 31 13¢ 35  88* 33C 91* 31
14s 89* 33 34c 9 98 14s 90* 33 34c 9 97
15¢ 60  67* 3.55 49  76* 15¢ 60  68* 35s 49 17"
16s 50 77* 36c 25  88% 16s 50  78* 36c 25 89*
17¢ 87* 28 37s 35 87" 17¢ 88* 27 37s 35 88*
18s 76* 53 38c 21 9% 18s 77* 53 38c 20 95"
19¢ 57  69* 39s 70* 53 19¢ 57  69* 39s 71* 54
20s 94* 17 40s 95* 16 20s 95* 17 40s 96* 16

NOTES :  VALUES ARE MULTIPLI ED BY 100 AND ROUNDED TO THE NEAREST | NTEGER
Val ues greater than .65 are flagged with an “*".

Fleishman Structure itens are tagged s, and consideration itens
are tagged c.
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factors loaded simlarly to the 2 factor rotation, the third was a trivial
factor in not loading significantly on any item

Scale Reliabilities

For additional understanding of the neasurenent properties of the
LOQ when applied to nursing students, it was determned to conpute all
reliabilities relevant to the scales suggested by Fleishman's scoring
algorithms and to the scales uncovered through the factor analyses described
in the foregoing. Those reliabilities are presented in Table 4.

Al'so presented in Table 4 are Kol nbgorov-Smirnov z scores for goodness
of fit of the respective conposite estimates of all factor scores rel evant
to Fleishman scaling and other possible scaling algorithns for LOQ data
from nursing students. The reader should note that scales derived from
factor analysis of the covariance matrix yield very acceptable reliabilities.
(No item score was reflected in those scaled scores as recomrended by
Fleishman).

The smallest reliabilities (.23) are related to the vector of 20 item
conposi tes recommended by Fleishman as consi deration scores. The |argest
reliabilities (.95) are related to the vector of 21 item conposites
determined by SAS as FACTOR 1.  itens in Fleishman's al gorithns,
structure itens represent 13 of the 21 itens of FACTOR 1. The point should
be enphasized that the lowest reliabilities of the 3 scaling algorithns
investigated were for the Fleishman algorithm  The best reliabilities
were for the 21 itens of FACTOR 1 and the 19 itens of FACTOR 2 arising
fromfactor analyzing the covariance matrix. However, if a researcher
chooses to neasure |eadership attributes of nursing students with the LOQ

because of its historical relationship to other studies, it would be best
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Table 4

Reliability and Goodness of Fit (to Normal) Data for Nursing Students on

the Leadership Opinion Questionnaire

Measur es Bet Peo Wthin Bet Meas Resi d Reliability K-S
MS MS MS MS Uncorr Corr z

40 Itens 2. 9493 1. 6558 1. 0869 1. 6602 . 4386 L4371
Tot al

13 Itens 10. 0975 0.9084 0.3979 0.9123 . 9100 . 9096 1. 832*
Fl-Struct

12 Itens 12. 6294 0.9828 0. 7357 0. 9847 . 9220 . 9220 2. 460*
Fl-Consider

20 Items 4.2679 1. 3695 0.8082 1.3738 . 6791 . 6781 0.710
Fl-Struct
20 ltens 2.3988 1. 8340 1.2671 1. 8384 . 2354 . 2336 0.592
Fl-Consider

21 Itens 17. 4986 0.8676 0. 4602 0. 8707 . 9504 . 9502 2.038*
Factor 1

19 Itens 15. 0443 . 9858 1. 0062 0. 9856 . 9345 . 9345 2. 038*
Factor 2

1Reliabilities are both uncorrected and corrected for anchor points.

Abbreviated scal e nanmes are expanded as follows: Struct--13 Iltenms that
both load on Factor 1 and were claimed by Fleishman t0 be conponents of

the structure scale; Consider--12 Itens that both Load on Factor 2 and
were clained by Fleishman to be conpoents of the consideration scale; FL-
struct--20 Itenms found by Fleishman to |l oad on the structure scale; FL-
Consider--20 Items found by Fleishman to |oad on the consideration scale;
Factor 1--21 Itens that |oaded enpirically from the nursing student sanple
on the factor designated by SAS as “Factor |*“; Factor 2--19 Itens that

| oaded enpirically fromthe nursing student sample on the factor designated
by SAS as “Factor 2.”

K-S z scores were conputed by spss™ under the hypot hesis that the popul ation
distribution function is nornal.
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to scale using the 13 itens of FACTOR 1 that load in Fleishman's Structure
algorithm and that the 12 itens of FACTOR 2 that load in Fleishman's
Consideration algorithm Noting that the sumof 13 and 12 is 25, the reader
understands that 15 of the original 40 itens on the LOQ would not contribute
to scaling under the recomrendation of scaling for historical |inkage of
results.

Concl usi ons and Recomrendati ons

Sone nursing prograns offer a course in managenent prior to
preceptorship to foster |eadership styles and to devel op perception of
self as a leader. ThuS, the rationale for selecting Fleishman's LOQ as
the instrument of choice in this study to investigate: (a) whether nursing
students exhibit specific patterns of |eadership attributes, (b) whether
the factor structure of |eadership attributes in nursing students differ
from the population on which the factor structure was defined by Fleishman,
and (c) to determine the reliabilities of the principal itenms formng factor
scales for nursing students.

The LOQ has been applied to a nunber of research situations, however,
the literature |eaves open the possibility that there were some problens
with its application in some of those situations. In this study factor
anal ytic techniques reveal ed the best results were based on clarity of
factor pattern |oadings for 2 factor VARIMAX rotated solutions from (a)
bounded raw data and (b) covariances. Both of the foregoing nethods
supported scaling of 13 of 20 itens |oaded on structure and 12 of 20 itens
| oaded on consideration. No scaling technique required reflecting of itens

as recomended in Fleishman's scaling algorithns.
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ThuS, the results revealed that nursing students exhibit specific
patterns of |eadership attributes different from the population on which
Fleishman's scaling algorithms were normed. Results further reveal ed that
the factor structu.c of the |eadership scales used to neasure |eadership
attributes of nursing students varies in nunber of itens and in how the
itens subset thenselves for conputing LOQ conposite estinmates of factor
scores. Al of these differences are distinct with respect to
reconmendations available for scaling in the current literature of
| eader shi p.

It is recommended that research be continued on measurenent properties
of the LOQ applied to health occupations personnel and students. It is
certainly recommended, if the LOQ is to be used for neasuring nursing
students, that options in selecting scaling algorithnms be carefully
consi der ed. O herwi se such unfortunate outcones as negative reliabilities
could render the LOQ data to be highly questionable.

Because | eadership is a dinension of personality that forms early
inlife it is recommended that the LOQ be further investigated with even
younger students, perhaps at high school or junior high school ages.
Perhaps opportunities may present thenselves for such studies through pre-
post experimental designs incorporated into |eadership devel opment workshops
provided in curricula for health occupations prograns.
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