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ABSTRACT

A questionnaire survey of 501 pharmacy students was conducted 
to assess their learning styles and tie relationship of learning style 

to several variables. Kolb's Learning Style Inventory was used to 
determine learning style. Data was collected at two sites; one site 
offered a five-year bachelor of science degree and the other offered 
a six-year doctor of pharmacy degree.

The majority of pharmacy students were convergers. Learning 

style was significantly different for two variables, sex and grade 
point average. Significant differences existed on the six learning 

style scores for several of the variables. There were no differences 
in learning styles or learning style scores between sites.

The Learning Style Inventory is not believed to be specific 
enough to be useful in screening applicants for admission to pharmacy 
school or for evaluating career specialty choice.

x



CHAPTER 1

INTRODUCTION

Like all professions, pharmacy is feeling the impact of the 
information "explosion" that has accompanied the rapid advances in 
technology during the twentieth century (Boley, 1977) „ Major changes 
have also occurred in tie laws governing the practice of pharmacy and 
in the prevailing societal and governmental attitudes about health and 
disease, as well as changes in health care delivery systems (Manasse, 
Stewart and Hall, 1975)„ Because of the rapidity of these changes, 
pharmacy finds itself with the majority of its practitioners and educa
tors having been trained under older, potentially outmoded programs of 
study.

Pharmacy lias been seeking to enhance its professional status 
through the development of its own set of specialized knowledge and 
skills expressed as changes in the roles and tasks pharmacists perform.

V_

It has been recommended that the education and training of pharmacists 
be altered in order to achieve these changes (Millis in The Study 
Commission on Pharmacy, 1975).

Many colleges of pharmacy have sought to accomplish changes 
in roles and tasks by adding clinical training to their programs. This 

is consistent with the medical education model. Since medicine is 
considered to be a prototype of a true profession (Carr, Saunders and 
•Wilson, 1964; Smith, 1970), emulating their approach to the education

1
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of students is a reasonable step to take in enhancing professional 
status. Among colleges of pharmacy there are differences in the 

manner in which clinical training has been added to their programs; 
seme have elected to incorporate clinical training with their existing 
five-year curriculums, while others have added an extra year of clinic 

cal training to make a six-year program of study.
When pharmacy educators develop changes in the training of 

pharmacy students it is important that the changes made be objectively 
evaluated for tire impact they have on pharmacy students and on the 

practice of pharmacy. This area of the literature is currently 
deficient. This deficiency may be due in part to a lack of understand
ing of the learning process. If educators had a model of how indi- 
vididuals learn, they might be better able to investigate the impact 
of curriculum changes on the ability of students to learn both while 
the student is under the guidance of formal educators and later, when 
the student assumes the role of pharmacist. The necessity for 
pharmacists (as well as other professionals) to continue to learn is 
underscored by the number of states that have made proof of continuing 
education mandatory for relicensure.

Theoretical Framework
Kolb (1971). has developed a model of an experiential approach 

to learning that suggests that every individual develops a preferred 
learning style (Figure 1); as the individual undergoes " specialization" 
through formal education and early adulthood experiences in work and 

personal life, this development tends to follow paths that accentuate
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a particular learning style. As the individual is shaped by social, 

educational, and organizational forces, he develops increased compe
tence in a specialized mode of adaptation that enables him to master 
the particular life tasks encountered. in his chosen career path (Figure 
2). One of the major advantages of the Kolb Model of Experiential 
learning is that this model takes into account the fact that learning 
is a continuing process of interacting,with the experiences in one's 
life as well as the tensions caused by them. Kolb contends that the 
way in which one learns is a major force in the individual's personal 
development and growth. Kolb's model suggests that people go through 
three growth processes: acquisition, specialization, and integration.
First, a person acquires basic learning abilities; as the individual's 
fund of knowledge and experience is increased, a certain learning 
style is emphasized. This process of specialization, the second phase, 
leads to increased competence in particular vocational and personal 
spheres of life generally stopping at mid-career. At this point the 
individual enters the third phase, the integrative stage, when there 
is a reassertion of learning styles that have been under-emphasized or 
ndniinized for many years. These learning styles are expressed as the 
person takes up new interests and life goals. This process of develop
ment is marked .by increasing complexity and by higher levels of inte
gration of the conflicts among the four modes of learning Kolb 

delineates.
Experiential Learning Theory associates a major dimension of 

personal growth with each of the four modes of learning: concrete
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experience, reflective observation, abstract conceptualization, and 
active experimentation. With concrete experience there is an increase 

in affective ccrrplexity; with reflective observation there is an in
crease in perceptual complexity; with abstract conceptualization there 
is an increase in symbolic complexity; and with active experimentation 
there is an increase in behavioral complexity. Progress on any one 
dimension is relatively independent of progress on other dimensions 
during the early developmental stages of an individual; in later 
years, there seems to be a need for greater integration of the four 

learning modes.
The Learning Style Inventory is an instrument developed by 

Kolb to measure an individual's preferences among learning styles. 
Kolb's own research found that the learning styles of persons studied 
varied with their undergraduate major (Kolb, 1976). These data led 

Kolb to postulate that undergraduate college education was a major 
factor in shaping an individual’s learning style, either by the process 
of selection into a field or by socialization while learning that 
discipline, or by both of the above. An unpublished paper by Altmeyer, 
as reported by Kolb (1976) and by Claxton (.1978), suggested that 
accentuating one kind of cognitive ability can decrease an individual's 
skill in another cognitive ability. He coirpared the scores achieved 
on standard tests for creative thinking and for analytical thinking 

by fine arts students and by engineering/science students at the 
freshman through senior levels in college. Over the college years, 
the gap between the two groups widened, the fine arts students scoring
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increasingly higher on creative thinking and the engineering/science 
majors scoring increasingly higher on analytical thinking. What was 
unexpected was the finding that the fine arts students became less 
analytical over the course of their college careers, and the engineer
ing/ science students became less creative over the course of their 
college careers. This is consistent with. Plovnick's findings (.1975) 
that students who had a learning style different fran the learning 
style emphasized by the college physics department that he investigated 

tended to change to another major, or to pursue something otter than 
physics at the graduate level if they stayed with physics as a major.

The core of the learning model developed by Kolb is a descrip
tion of the learning cycle; how experience is translated into concepts, 
which in turn are used as guides in the choice of new experiences. 
According to this model, an effective learner needs four different 
kinds of abilities: (.1). concrete experience, in which the learner
involves himself fully in the new experience; (.2) reflective observa
tion, in which the learner observes and reflects on the experience 
fran different perspectives; (.3) abstract conceptualization, in which 

the learner creates concepts that integrate his observations into sound 
theories; and (.4) active experimentation, in which the learner uses 
these theories to solve problems and make decisions. Learning some
thing using this model requires abilities which are polar opposites; 

concreteness versus abstractness and activity versus reflection. As a 
result, the learner must continually choose which set of learning 
abilities he will bring to bear in a specific learning situation. As
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stated earlier, Kolb's Kfodel holds that most people develop learning 
styles that emphasize seme learning abilities over others as a result 

of their heredity, past life experiences, and the demands of their 
present environment; in any given learning situation that an individual 
may encounter, his preferred learning style may or- may not be the most 
effective or efficient set of learning abilities required to maximize 
his learning from that situation.

The Learning Style Inventory (LSI), is a simple, self-description 
instrument which is designed to measure an individual's relative 
emphasis on the four learning abilities described earlier by asking 
him to rank order nine sets of four words that describe these differ
ent abilities. The Learning Style inventory yields six scores, one 
each for concrete experience (CE), reflective observation (RO), 
abstract conceptualization (AC), and active experimentation (AE).
These four scale scores are derived by adding the rank values assigned 
to six of the nine words representing that dimension of learning. Two 
ccmbination scores, one that indicates the extent to which the individ
ual emphasizes abstractness over concreteness (AC-CE), and one that 
indicates the individual's emphasis of activity over reflection (AE-RQ) 
are also calculated. By means of plotting the point of intersection 
of the two ccmbination scores on the Learning Style Grid (Appendix A), 
an individual is placed in one of the four quadrants, each of which 
represents one of the four dominant learning styles identified by Kolb. 
These learning styles are as follows:
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Converger; This type emphasizes abstract conceptualization and 
active experimentation and vrorks best where there is a single correct 

answer to a problem. Individuals who fall into this quadrant are 
called convergers because, when presented with, a question or task, 
they move quickly to find the one correct answer. Convergers tend to 
be relatively unemotional and prefer working with things rather than 
people; they also tend to have narrow interests and.are most often 
found in the physical sciences and engineering.

Diverger: The major learning orientations of this type are con
crete experience and reflective observation. The diverger's major 
strength is his imaginative ability. This type likes to view situa
tions from different perspectives and then weave many relationships 
into a meaningful whole. The ward "diverger" was chosen to describe 
this type because these individuals are good at generating ideas, or 
brainstorming. This type tends to be people-oriented and emotional, 
and is often found in the humanities or liberal arts. Divergers tend 
to enter fields such as counseling, personnel management, or organiza

tional development.

Assimilator; The primary orientations of this type are reflective 
observation and abstract conceptualization. Their major strength is 

in creating theoretical models, as they enjoy assimilating diverse 
items into an integrated whole. Assimilators are less interested in 
people than they are in abstract concepts, and they tend to be more 
concerned with the soundness of a theory rather than practical
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applications of the theory. This type tends to specialize in science 
and math, and often works in research and planning areas of organiza

tions.

Accommcdator r The acccmnodator has concrete experience and active 
experimentation as his major learning orientations. This type focuses 
on doing things and on having new experiences. Acccmnodators tend to 
be risk-takers, and are called accommodators because they do well in 
adapting to new situations or circumstances. The acccmnodator tends to 
use a trial and error approach to problem solving, and often appears 
impatient or pushy to others. He tends to enter fields that are 
:technically or business-oriented, and likes action-oriented jobs such 
as sales and marketing.

Problem Statement

No profile of learning styles has previously been developed 
for pharmacy students. Such a profile could be of value in assessing 
the types of individuals currently being attracted to the field of 

pharmacy, as well as serving as a baseline against which changes in 
the ccmposition of the student population over time could be compared, 

as the pharmacy curriculum and the practice of pharmacy continue to 
change. If students were followed through the early years of their 
professional careers, one could obtain an indication of which learning 

styles tend to adapt successfully to which practice settings. Also 
of interest is whether the learning style of students changes, as they 
progress through their pharmacy education and on into the early years
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of their practice as pharmacists (this information could indicate 
that the learning skills required to succeed in a pharmacy curriculum 
•are not the same learning skills required to succeed as a practitioner). 
Knowledge of students' preferred learning styles could be of use to 
faculty members in designing more effective or appropriate ways to 
present course material, particularly in areas where pharmacy students 
are perceived to have difficulty in grasping the material, or in apply
ing theoretical material to practice settings.

Purpose and Objectives
The purpose of this investigation is to assess the learning 

styles among pharmacy students at fcvro sites; one site is a five-year 
bachelor of science pharmacy program, and the other is a six-year 

doctor of pharmacy program.
The objectives of this study are to develop a baseline 

profile of pharmacy student distribution among the four learning 
styles defined by Kolb through administration of the Learning Style 
Inventory to the students enrolled in the professional programs out
lined above. This profile will be assessed to determine if there is an 
association between learning style and study site, and to determine 
if there is an association between learning style and year in the 
pharmacy program in which they are enrolled. Any association between 
learning style and any of the independent variables to be collected 

by means of a questionnaire developed by this investigator will also 
be assessed. The independent variables to be collected are as follows: 
age, sex, primary (native) language, grade point average, previous
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college degree, number of hours worked per week during the last 
academic term, number of relatives engaged in the practice of 
pharmacy, stated preference for given learning situations that 
exemplify the four learning styles of Kolb, stated career preference 
and stated career expectancy, and stated importance of listed 
pharmacist activities to the individual's practice of pharmacy upon 
graduation.

Theoretical Assumptions
1. It is assumed that the Learning Style Inventory measures what 

it purports to measure (learning styles) in a reliable manner.
2. It is assumed that students will report accurate information 

on the questionnaire. Since previous studies indicate that student 
self-reports of grades, past behavior, and nonacademic achievement are 
eighty to ninety percent accurate (Baird, 1976), it is reasonable to 

make this assumption.

Statement of Hypotheses
1. There will be a predominant learning style found among 

pharmacy students.
Previous work utilizing the Learning Style Inventory indi

cates that many undergraduate areas of study show a predominant learn
ing style among their students. The professions tend to have the 

most notable concentrations of particular learning styles, so it is 
reasonable to assume that a predominant learning style will be seen 

among pharmacy students. Alternatively, if the two sites under
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investigation enroll students who are "business-oriented" as well as 
students who are "professionally-oriented,” there may be a division 
of students into two predominant learning styles, with underrepresenta
tion in the other two learning styles.

2. The learning style profiles will vary with the year in the 

curriculum.
If undergraduate major is a major determinant of the type 

of career an individual is likely to enter, and if students tend to 
select undergraduate majors in fields that have a learning style 
like their own, then it would be expected that the learning style of 
pharmacy students would bee one accentuated through the attrition of 

students who transfer to other majors. Also, if the pharmacy programs 
under investigation tend to require students to use seme learning 
skills more frequently than others, the students are likely to 
become more proficient in using these learning skills than in using 
learning skills not required for success in pharmacy courses.

3. The learning style profile will vary with study site.
At this time there are two entrance-level degrees awarded to 

pharmacy graduates; the five-year bachelor of pharmacy degree, and the 
six-year doctor of pharmacy degree. It is postulated that the relative 
emphasis on clinical pharmacy activities and the additional year of 
practical experience offered by a six-year program may attract or 
accentuate different learning abilities than the five-year bachelor 
of science program does. Although any difference observed between
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study sites cannot be definitely attributed to program type., signifi

cant findings between sites would suggest that further studies be 
done to determine if such differences are site-specific or program- 
specific.

4. There will be an association between learning style and the 
previously listed independent variables.

a) Older students will tend to be more abstract than younger
students.

This is a general trend seen among the population in previous 
studies, and it is reasonable to assume that it will also be seen 
among this study population.

b) Females will tend to be more concrete than males.
This is also a general trend seen among the population in

previous studies; whether it is due to a real difference between the 
sexes in thought processes, or to a difference in self-perception 
between males and females is not known (Kolb, 1976).

c) There will be a positive relationship between grade point 
average and the predominant learning style of pharmacy students.

Although learning style is not related to intelligence or 
general academic performance, it would be expected that those students 
whose learning style matches that of their field would find more 
course material presented in ways that are readily grasped by them, as 
opposed to students whose learning style does not match the learning 
style of their field, who must either change their learning style or
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translate course material into their own preferred style in order to 
effectively assimilate it.

d) There will be a relationship between greater amount of 
previous college experience (measured by holding a prior degree(s)) 
and the predominant learning style of pharmacy students.

It is likely that those students who are pursuing pharmacy 

as a second or third degree are doing so either because they are not 
interested in pursuing careers in their previous areas of study, or 
because they see the field of pharmacy as an opportunity to apply 
certain skills and knowledge that they see thonselves as already 
possessing or being able to develop. No prediction of the direction 
of this relationship will be made. Age is likely to interact with 
this variable, since students with a large amount of previous college 
experience are going to be older than students who entered a pre
pharmacy program directly upon completion of high school. The possi
bility that students with more college experience have evolved 
competency in all four types of learning abilities must also be 
considered. Since the distribution of previous college experience and 
the percent of the study population that will have had previous college 
experience is unknown, it becomes impossible to speculate on any 
findings with this variable in advance.

e) The four LSI item scale scores (CE, BO, AC and.AE). of
students and student preference for given learning situations will be 
consistent with Kolb's findings (Kolb, 1976): individuals with a high

score on reflective observation are likely to prefer lectures and
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exams; those with high scores on abstract conceptualization are likely 
to prefer case studies and readings on theory; those with high scores 
on active experimentation are likely to prefer informal discussions 
with other students, laboratories, clerkships, and homework; those 
with high scores on concrete experience are likely to prefer term 
papers.

Five exploratory questions will also be investigated:
1. Is there a relationship between a student's learning style 

scores and the student's primary language?

It could be anticipated that a student whose primary language 
is one other than English may define the. words that make up the LSI 

differently than students whose primary language is English. Oriental 
and Hispanic students are likely to comprise the majority of students 
who speak English as a second language in this study population.

2. Is there a relationship between a student's learning style 
and that student's preference for a given practice site after gradua

tion?
Prior studies indicate that certain personality types tend to 

be attracted to certain areas of practice (Rezler, Mrtek and Manasse, 
1975). Kolb's Model relates certain personality traits to certain 
learning styles, so it could be anticipated that particular learning 
styles would be more attracted to sane areas of pharmacy than to other

areas.
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3. Is there a relationship between the average number of hours 
worked per week during the school year and the student's learning 
style or grade point average?

The literature does not support a prediction on this explora

tory question, but a prior study that used hours worked per week at a 
pharmacy site as a variable found no correlation between grade point 
average and hours worked (Schwirian, 1972)„ This does not rule out 
the possibility that hours worked per week at a non-pharmacy site will 
have a negative impact on grade point average. It is important to 
realize that this variable is more likely to be indicative of a 
student's socioeconomic status than it is of his learning style 

preference.

4. What proportion of the students surveyed will have relatives 
who have practiced pharmacy? Is there any relationship between the 
learning style of students and a background that includes pharmacist 

relatives?
This question is being explored because of the lack of recent 

data on the proportion of pharmacy students who cone from families 
which contain one or more pharmacists, and because of a greater amount 
of career indecision expressed by students who come from a pharmacy 
background (Smith, 1968a).

5. Is there a relationship between learning style scores and the 
perceived importance of listed pharmacist activities to a student's 

future practice?
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Anderson, Kimberlin and Hadsell (1979). reported no differ
ence between bachelor of science and doctor of pharmacy students at 
the same site on the priorities students would set on these activities 
in their future practice. Their instrument has never been applied to 
different pharmacy programs, so it may be that the lack of difference 
was a reflection of their own program in general, rather than in the 
change in degree offered that was occurring at their study site.
Sex differences were found, with female students in both types of 

programs rating clinical/traditional activities and clinical activi
ties higher than their male counterparts (Anderson et al., 1979).
With an observed sex difference there is likely to be a difference 
in the learning styles of students based on their rating of the listed 
activities.

Definitions
Cognitive styles: cognitive characteristic modes of functioning

that individuals reveal throughout their perceptual and intellectual 
activities in a highly consistent and pervasive way; information 
processing habits which represent that learner's typical modes of 
perceiving, thinking, remembering, and problem solving (Claxton,

1978, p. 7).
Learning style: an individual's consistent way of responding to

and using stimuli in the context of learning (Claxton, 1978, p. 7).
Pi: a pharmacy student enrolled in the first professional year

of a pharmacy curriculum.
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P2: a pharmacy student enrolled in the second professional year

of a pharmacy program.
P3: a pharmacy student enrolled in the third professional year

of a pharmacy program; this represents the final year in a five-year 
bachelor of science pharmacy degree program.

P4; a pharmacy student enrolled in the fourth professional year 
of a six-year doctor of pharmacy degree program.



CHAPTER 2

BACKGROUND

Investigators using Kolb's model of experiential learning have 
often concentrated on one or more of the adaptive concepts related to 
learning style; creativity, problem solving and decision making. 
Another major focus of research with this model is the relationship 
between learning style and personality. The relationship between 
learning style and career choice is the third major area of research 
with this model. This chapter will first make the distinction between 
the process of experiential learning and didactic learning (information 
assimilation). An overview of the studies done using Kolb's model of 
Experiential Learning will then be presented following the format above 
(adaptive concepts, personality, career choice). Related studies not 
utilizing Kolb's model will be included where appropriate. A final 
section on the applications of learning style to continuing education 

completes the chapter.
Coleman (1977) distinguishes between "information assimilation" 

and "experiential learning" as being the obverse of each other: the
four steps involved in information assimilation are (1) receiving 
information through a symbolic medium, (2) assimilating and organizing 
the information so that the general principle is understood, (3) being 
able to infer a particular application of the information from the 
general principle, and (4) moving from the cognitive and symbol-

20
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processing sphere into the sphere of action. The prototype of this 
type of learning in classical learning experiments is the study of 
human subjects and symbolic learning material, such as nonsense 
syllables. It takes less time and effort to learn something new 
through information assimilation, since it represents the crystalliza

tion of inferences from a broad range of experience (Coleman, 1977). 
However, this type of learning depends on extrinsic motivation, such 
as grades. Another disadvantage is that this type of learning depends 
on the ability of the individual to translate knowledge gained through 
a symbolic, framework of understanding and thinking to a framework 
involving concrete sequences of action (Coleman, 1977). There is some 
evidence that pharmacy students do, in fact, have such difficulty in 
applying didactic course work to clinical settings (Simon, 1978).

The prototype of experiential learning is animal experimenta
tion; the animal first acts, then experiences the consequences of that 

action, leading to modification of the action in the future. The four 
steps described by Coleman (1977) for experiential learning are (1) 
carrying out an action and seeing its effect in a particular instance, 
(2) understanding these effects in a particular instance, so that if 
an identical instance occurred the effects of that action could be 
anticipated, (3) understanding the general principle under which the 

particular instance falls, and (4) application of the general principle 
through action in a new circumstance within the range of generalization 
(Coleman, 1977). In contrast to information assimilation, experiential 

learning is time-consuming, and it is not at all effective when the
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consequences of the action are too far ronoved from the action by 
time or space. While there is no hurdle frcm a symbolic medium to 
action in experiential learning, an individual is often unable to 
translate something learned experientially into a symbolic medium, 
such as language (Coleman, 1977). Motivation for experiential learn
ing is intrinsic; since the action occurs at the outset, rather than 
at the end of the sequence, the subjective need for learning exists 
from the outset (Coleman, 1977).

Research suggests that approximately thirty percent of the 
population possesses a cognitive style that is marked enough to show 
significant variations in performance and approach over a wide range 
of problem solving tasks. These individuals also show several marked 
personality characteristics (Keen, 1971). Cognitive specialization 
seems to be associated in particular with a number of the professions, . 
including medicine, law, and engineering (Keen, 1971). Keen (1971) 

stresses that almost all cognitive style studies have found no correla
tion between cognitive style and intelligence or general level of 
academic performance, although strong correlations between particular 
styles and particular academic fields such as mathematics have been 
reported. The disadvantage of cognitive specialization is that these 
individuals are limited in their skills, and their relatively unusual 

mode of thinking can make it difficult for others to communicate with
the cognitive specialist (Keen, 1971).

t
To briefly review, Kolb's model of Experiential Learning is 

based on a description of the learning cycle - how experience is
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translated into concepts, which in turn are used as guides in the 

choice of new experiences. According to this model learning is con
ceived of as a four-stage cycle) immediate concrete experience (stage 
1) is the basis for observation and reflection (stage 2). These ob
servations are assimilated into a theory from which new implications 
for action can be deduced (stage 3),. These implications or hypotheses 
then serve as guides in acting to create new experiences (stage 4) 
(Kolb, 1976).. Figure 1 (Chapter 1) is a graphic representation of 
Kolb's model.

Problem solving and Decision 
""Making Studies

Kolb has attempted to fit his model of experiential learning 
to a model of problem solving. Figure 3, suggesting that reflectivity 
and abstract conceptualization are the learning modes best suited to 
selection of a problem and consideration of possible solutions, 
abstract conceptualization and active experimentation are the learning 

modes best suited to evaluate the consequences of possible solutions 
and to select a solution, active experimentation and concrete experi
ence are best suited for executing the solution and for choosing an 
initial model, and that concrete experience and reflective observation 
are the learning skills best suited to compare the model with reality 
and identify problems or differences between the. model and reality.

One step in the traditional problem solving model is obviously missing 
in this analogy, that being the evaluation of the solution after its 
execution (Kolb, Robin and FbIntyre, 1974).
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Figure 3. Comparison of the Experiential Learning Model with a Typical 
Model of the Problem-Solving Process.
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Kolb cites two unpublished studies conducted to test his 
Learning Style/Problem Solving Model. The first study reported was 
done in 1973 by Charles Stabell in the Trust Department of a Mid
western U.S. bank. Thirty-one managers of investment portfolios were 

studied to see what impact their learning styles had cn their problen 
solving and decision making abilities. A strong association was 
reported between the types of decisions these managers faced and their 
learning styles: those managers in the investment advisory section
(described as being a high-pressure, high-risk area) tended to be 
Acconraodators, while managers in the personal trust department tended 
to be more reflective, either Divergers or Assimilators. The managers 
were separated based on their tendency to be abstract or concrete, and 
were asked to give their preference for a variety of information 
sources based on the importance these sources had in their problem 
solving and decision making tasks. Managers who were very abstract 
relied most heavily on printed sources,of information, preferring to 
analyze the information themselves, while the highly concrete managers 
relied most heavily on other people and services that gave specific 
recommendations as sources of information.

These findings all support Kolb's theories about learning 
styles and preference for environment, but they are a little more 
difficult to fit into Kolb's parallel problem solving model; it would 

appear that the findings do support his contention that abstractness 
and reflectivity are most suitable for considering alternative solu
tions, and that concreteness and active experimentation are best
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suited for executing a solution, but the other step ascribed to each 
of these orientations is not evident in this study. These findings 

are also consistent with the idea that certain learning styles tend 
to be attracted to different work environments, and that the approach 
to decision making varies with at least one dimension of the Learning 
Style Model (Abstract/Concrete) in a manner that is consistent with 
his description of this dimension.

The second study cited by Kolb was Grochow's thesis of 1974.
A laboratory computer simulation of a production "trouble shooting" 
problem (determining which "widget" was failure-prone) was presented 
to twenty-two M. I.T. Sloan Fellows. Grochow predicted that acccranoda- 
tors would use a "successive scanning" technique to solve the problem, 
this being a method that required little interpretation, inference, 
or cognitive strain, while assimilators would tend to use "simul
taneous scanning" which is a method requiring interpretation, infer
ence, and considerable conceptual analysis. Simultaneous scanning was 
considered the "optimal solution," and Grochow's results confirmed his 
predictions. He also found that there was no difference in the amount 
of time required to solve the problem between the two groups. This 
study also supports Kolb's hypothesis that learning style affects an 
individual's approach to and method of solving a problem (Kolb, 1974).

As a consequence of the difference in approach to problen 

solving that individuals with different learning styles tend to use, 
difficulty in communication between individuals (and departments), with 
different learning styles has been observed. Kolb (.1976) reports the 
results of a Master's thesis that demonstrates that managers with
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learning styles that differ greatly from the learning styles of the 
managers in other departments have more difficulty communicating with 
each other, both as individuals and as departments. While conflicting 
job and/or departmental demands cannot be discounted as causes for 
this difficulty, the findings of this research indicate that when 
learning styles of managers are similar, the managers had little 
difficulty communicating with each otter, interdepartmentally, as well 
as intradepartmentally. This is consistent with Keen's theories on 
the management of expertise, i.e., how to effectively manage special
ists by recognizing their characteristics and matching them to a con
text where they can be effective (Keen, 1976).

The potential significance of this difficulty in communication 
among different learning styles to the health care setting can be read
ily appreciated when one considers the heavy concentration of "experts," 
or specialists in this setting. The difference in self-perceptions 
and inter-professional perceptions among five health-related profes
sional groups (all potential members of the "health care team" which 
can be called upon by each other in dealing with specific patient 
problems) was illustrated by a study in Great Britain (Fumham, Pendle

ton and Maniccm, 1981). Similar intergroup difficulties could be 
predicted among the milieu comprising health professionals in the 
United States.

Several studies in the health sciences have sought to assess 
the problem solving performance of students and/or practitioners and 
to relate this ability to professional abilities (Frederickson and 
Mayer, 1977; Mazzuca, Cohen and Clark, 1981; Boffman, 1980; Kassirer
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and Gory, 1978) „ Other investigators have attempted to assess the 
amount of learning by students when a course contains an experiential 
component versus the learning that students achieve in traditional 
(didactic) courses (Gianetti and Mardini, 1981? Love, 1979? Levch.uk, 
1979? Simon,. 1978).

Creativity Studies
Relatively little research has been done to assess the validity 

of Kolb's hypothesis that learning style influences creativity. His 
general hypothesis is that aptitude tests favor the convergent learn
ing style (abstract and active in orientation), while divergers should 
perform better on tests of creativity (reflective and concrete 
in orientation). This hypothesis is consistent with the classic 

definitions of convergent thinking and divergent thinking, but the re
sults of two studies carried out by two of Kolb's graduate students 
(Grochow, 1974 and Horowitz, 1975), as reported in The Learning Style 
Inventory Technical Manual (Kolb, 1976b), do not significantly support 
this hypothesis. Kolb cites possible short-comings of the measurement 
instruments used to assess aptitude and creativity as one reason for 
the failure of these two studies to clearly demonstrate the predicted 
association, as well as the small numbers in each study sample.
Another possibility that Kolb does not mention is that the learning 

style inventory may not be sensitive enough to make a valid differen
tiation between the convergent and divergent styles of learning.
Further studies need to be performed on this aspect of learning style 

assessment in order to determine if Kolb's explanation is valid.
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Learning Style and Personality
For the purpose of the ensuing discussion affective measure

ments will be divided into two categories: measures of basic attitudes
or values (common to all individuals but with different degrees of 
doninance); and measures of personality needs or preferences. An 

exanple of a commonly employed instrument for the measurement of 
attitudes is the Allport-Vemon-Lindzay (AVL) Study of Values. Typi
cal instruments for the measurement of personality include the Sixteen 
Personality Factor Inventory (16 PF). An instrument that combines 
the two categories into "psychological types" is the Myers-Briggs 
Type Indicator (MBTI).

Kolb (1976) assessed correlations between the LSI and several 

personality'tests. The most consistent relationships found between 
the LSI and the MBTI were between concrete/abstract and feeling/ 
thinking, and between active/reflective and extrovert/introvert. 
Correlations between the LSI and FIRO-B scores, which assess disposi
tions toward interpersonal relationships, indicated that abstract 
people express control while concrete people want control; in a sample 
of education administrators a reflective orientation was correlated 
with not wanting and not expressing inclusion.

There are no studies available comparing personalities of 
health professions students with their scores on the learning Style 
Inventory. This does not mean, however, that there is no information 
available on the personalities of this sub-population. Because 

categorizing students into the four quadrants of Kolb's model implies
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that these students will also have the general preferences of the 
quadrant into which they are placed, it is important to gain a general 
appreciation of the findings in this area.

Health Professions Students 
(Personality and Values Studies)

There is a large body of literature on the assessment of 
various parameters of pre-medical and medical students secondary to 
a concern by medical schools for predicting which individuals are 
most likely to succeed in medical school. In 1968 a paper by 
Funkenstein noted that less adaptive students were prone to be 

negatively affected by the stresses of medical school, with a slowing 
of their learning and maturation as a result. Funkenstein recognized 
the trend toward favoring "student scientists" over "student clinicians" 
in medical schools, but noted that "student psychiatrists" seemed 
to have adapted to the change in emphasis. This trend is not incon
sistent with what would be anticipated based on Kolb's model of 
learning styles, and in fact, it is supported by several of the 
studies that have been done utilizing the Learning Style Inventory 

to assess the learning styles of medical students (Plovnick, 1975; 
Plovnick, Sadler and Snope, 1978; Wunderlich and Gjerde, 1978).

Olmstead (1973) found that science-oriented medical students 
tended to have a dependent learning style (preferring structured 

learning experiences, detailed instructions, and faculty direction) 
while people-oriented medical students tended to have an independent 

learning style (preferring self-defined objectives and unstructured
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situations). Her third category of medical students, those she termed 
extrinsically oriented (primary motivations were items such as status 

or job security) showed an equal mix of the two learning styles.
Rezler, Mrtek and Manasse (1975) studied pharmacy student 

personality types using the Myers-Briggs Type Indicator (MBTI) and an 
instrument designed to indicate the students' career path in an 
attempt to find any relationships between personality type and career 
choice in pharmacy students. Their results indicated that about two- 
thirds of the males and females in pharmacy were Sensing (attach 
greater significance to the realities of experience) and Judging 
(the person uses a judgmental attitude and an approach characterized 
by planning and controlling events) types. Both males and females 
were equally distributed on the Extroversion/Introversion scale, but 
two-thirds of the female pharmacy students were Feeling (the person 
relies heavily on personal values and importance in making judgments) 
types and one-third were Thinking types (the person relies more heavily 
on logical order in making judgments). The male students in this 
sample were evenly distributed on the Thinking/Feeling scale.

The same group of investigators again used the MBTI to examine. 
the personality types of pharmacy students in 1976 (Bezier, Manasse 
and Buckley, 1976). The major conclusion of this study was that the 

students conformed to behaviors that parallelled prevailing 
job functions in pharmacy. When compared to medical students who were 
also in this study, some areas where the personalities of pharmacy 
students and those of medical students might complement each other were
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identified. Based on their results, this group of investigators 
described the pharmacy students as being practical and fact-oriented. 
Pharmacy students tended to be patient with routine details and good 
at precise work, and were likely to dislike new problems unless there 
are standard ways to solve them; pharmacy students were likely to have 
a preference for Judging (having an established routine). Again, 
female pharmacy students were more likely to be Feeling types, being 
guided by human likes and dislikes, and females tended to be more 

sympathetic and able to relate well with most people (Bezier et al., 
1976).

A study of pharmacy students using the Sixteen Personality 
Factor Questionnaire was undertaken in 1975 (Manasse, Stewart and 
Hall, 1975). The findings indicated that pre-pharmacy students were 
more emotionally stable, conscientious, uninhibited and relaxed than 
pharmacy students; senior pharmacy students showed the greatest amount 

of suspiciousness, but no overall changes in personality were detected.
The personalities of pharmacists and pharmacy students in 

West Virginia were compared using the AVL Study of Values by Purhoit 
in 1980. She compared the responses of 102 practicing pharmacists (mean 

age, sex ratio, and practice site distribution were all comparable to 
national pharmacy norms) to 63 second year pharmacy students. Compared 
to the AVL norms for the general population, the pharmacists showed 

differences that were related to their sex. Male pharmacists were 
higher than the general population norms in their economic and 
religious values, and lower than the general population norms in their



33

social and political values. Female pharmacists were higher than the 
general population norms in their eccronic and theoretical values, 
and lower than the general population norms in their social values. 
These results suggest that pharmacists possess higher economic 
interests (interest in acquiring wealth) and lower social interests 
(interest in helping others) than the general population. The 
results of the second-year pharmacy students, divided by sex indicate 

that the male students and female students both had higher social 
values than the pharmacist group, and the female pharmacy students 
also showed lower economic values than female pharmacists. These 
findings suggest that pharmacy students have significantly higher 
social interests than pharmacists do, but they do not show whether this 
is related to a change in the pharmacy student population (and there
fore an eventual change in the pharmacist population), or if pharmacy 
students' values change after they enter practice. In general, the 
findings of this study indicated that pharmacy programs recruit from 
all value orientations, but that some value orientations (aesthetic 
and social) are under-represented in the pharmacy student population. 
The author speculates that the higher theoretical values of females 
in pharmacy should hold for pharmacists in general (medicine is the 
prototype for this value), and that as the proportion of females in 
pharmacy increases, the value orientation of pharmacy in general will 

more closely approximate the value orientation of physicians (Purhoit, 
1980). Because the demographic distribution of the pharmacist sample in 
this study conformed to the national norms for pharmacy, with retail
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practitioners comprising 83% of the sample, the study suggests that 
retail pharmacists more closely approximate the values of businessmen 
than those of other health professionals. While the differences 
between retail pharmacists' value orientations and those of hospital 
pharmacists' value orientations were not given, it is likely that the 
results of the pharmacist sample more closely reflect the values of 
retail pharmacists, and not necessarily those of hospital pharmacy 
practitioners. Further investigation is required to determine the 
validity of this statement, however.

The results of the above study, together with the results of 
Kirk's comparison of pharmacy students to the standard pharmacy scale 
of the Strong Vocational Interest Blank.(Kirk, 1971), and the findings 
of Bezier et al. (1975) that hospital pharmacy was preferred by intui
tive and judging male pharmacy students and thinking female pharmacy 
students may be indicative of a real change in the types of students 
who are entering pharmacy schools. If this change is real, and not an 

artifact of the student populations, it suggests that the direction of 
the change is toward the attraction of a student population that more 
closely resembles the student population in medical schools. If this 
is the case, it could be expected that the learning style of pharmacy 

students would be the same as that found for medical students (i.e. 
convergers) (Plovnick, 1975; Sadler, Plovnick and Snope, 1978).

Sane studies have locked at the personalities of students who 
drop out of professional programs versus those students who do not
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drop out in an effort to determine the relationship between person
ality and achievement in professional programs.

Among medical students, dropping out of a program is associated 
with low theoretical and aesthetic values, as measured by the 16PF 
inventory. These students tend to be more deferent and more orderly, 
but they are less aggressive than medical students who do not drop 
out of medical school, (Rezler, Mrtek and Gutmann, 1975).

Bezier, Mrtek and Manasse (.1975). used the MBTI to differen
tiate between persistent high achievers and low achievers in a pharmacy 
curriculum, and found that persistent high achievers tended to be more 
judging and introverted; no relationship between persistent high 

achievement and the sensing-intuitive scale was found, as they had 
expected based on prior studies with medical and law students. This 
may have been due, in part, to the demographics of their sample: the
sex ratio overall was three male pharmacy students to one female 

pharmacy student, but a disproportionate number of females was in both 
the high-achievement group (females comprised 45% of this group) and 
the low-achievement group (females comprised 12% of this group).. How
ever, previous studies cited indicate that the majority of both male 
and female pharmacy students tend to be sensing types and judging types, 
and both sexes are evenly distributed on the Extroversion/mtroversian 
scale. This implies that the more introverted pharmacy students tend 

to be persistent high achievers (Bezier et al., 1975).
The pharmacy student withdrawal rates from a self-paced 

pharmacy program were compared to the withdrawal rates from the regular
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pharmacy program at the University of Illinois College of Pharmacy. 
Those students who withdrew from each program were compared to those 
students not withdrawing using the students' entering grade point 
average, their MBTI scores, and an instrument called the Learning Pre
ference Inventory (Purhoit, Kulieke and Manasse, 1979). The major 
reason given by students for withdrawing from the self-paced program 
was that they felt the self-paced program was detrimental to their 
progress, and that they lacked the motivation to study at their own 
pace. Those students leaving the regular program did so primarily 
because of their low grade point average. No differences in learning 
preferences or in personality were found between those students who 
left the experimental program and those students who did not leave. 
However, the Learning Preference inventory showed a trend for the stu
dents who withdrew from the experimental program to be more abstract 
(preferring to learn theories, to generate hypotheses, and to focus on 
general principles and concepts), than those students who remained in 

the experimental program, though this trend was not statistically sig
nificant (Purhoit et al., 1979). This trend is consistent with the 
predictions for learning style preference on the concrete-abstract 
dimension of Kolb's model of Experiential Learning, which suggests that 

highly abstract persons would show these learning preferences, while 
highly concrete students tend to find theoretical readings unhelpful 

and student feedback helpful (Kolb, 1976); this suggests that concrete 
individuals may also find the feedback of a self-paced program helpful.
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Career Development
Based on his research, Kolb has concluded that learning ex

periences that reinforce learning style dispositions tend to produce 
greater coumitment in career choices than those learning experiences 
that do not do so (Kolb, 1975). Kolb further suggests that this 
reinforcement, which he calls accentuation, is the most powerful force 
in early career development„ He believes that the major cause of 
change or deviation f r m  accentuation early in an individual's career 
results fron individual choice errors in choosing a career environment 
that matches the individual's style. According to Kolb's theory of 
career development, accentuation forces are expected to play a smaller 
role as individuals mature. He postulates that career changes at mid

career are more likely to result from the withdrawal of reward for 
accentuation and fron an emerging need for personal fulfillment ori
ginating from both maturation processes and external pressures for 
better managing life tasks. He suggests/ however, that the withdrawal 
of rewards for accentuation may have to precede the awareness of a 
fulfillment need (Kolb, 1976).

Based on his model of career development, Kolb believes that 
a mid-career change in direction of learning style should be predict
able. His observations have shown that it tends to be easier to move 
toward an adjacent quadrant of the Learning Style Grid (Appendix A) 
than to move to the opposite quadrant of the Grid (i.e., a Diverger 
is more likely to move fron abstractness toward concreteness and from
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reflectivity toward activity than moving in the opposite direction 
(Kolb, 1975).

In the health professions, much research centers around the 
prediction of career specialty choices of students, rather than mid

career changes. The indecision of students is one of the major draw

backs of studies in this area.
A study of interest in the medical area was carried out by 

Paiva and Haley in 1970. Their findings suggest that the career choice 
of freshmen medical students is based on the values and needs of the 
individual, not on his relationship with others. Their investigation 
of the relationship of intellectual, personality, and environmental 
factors to career specialty preferences of freshmen medical students 
indicated that basic interests, scholastic aptitude, religion, size 
of community lived in longest, and influences from physicians and 
hospital work were the most important factors predicting specialty 
preference. Of note is that almost fifty percent of the 459 medical 
students in this study expected to change their minds regarding their 
ultimate career choices; this early indecision was also related to 
the factors listed above. The instruments used in this study included 
the Survey of Interpersonal Values (SIV)., which provides a measure of 
basic motivational patterns involved in a person's relationships 
with others and theirs with him; the Allport-Vernon-Lindzey Study of 

Values (AVL) Which provides measures of the relative importance of six 
evaluative attitudes in personality; the Rokeach Form E Dogmatism Scale 
(designed to assess the degree of open- or closed-mindedness); students'
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MCAT scores to measure scholastic aptitude; and the Cancer Attitude 
Survey (CAS) which assesses attitude areas related to patient care.

The biographical data collected disclosed that half of those students 
choosing general practice came from small towns or rural areas, and 
almost half of the would-be psychiatrists and of the undecideds came 

from large cities or their suburbs. The general practitioner group 
had the highest percentage of,Protestants and the lowest percentage 
of non-affiliated persons, and the psychiatry group had the highest 

percentage of Catholics and of nonaffiliated persons. Almost 75% of 
the would-be surgeons or internists reported sufficient personal con
tact with a physician to have influenced their image of medicine or 
career choice, while only 55% of the would-be general practitioners 
reported such an influence. The students' own primary interests were 
the last significant item, with 57% of would-be psychiatrists express
ing "interpersonal aspects of patient care" as their primary interest; 
the other groups expressed primary interest in diagnosis and treatment 

or in research. This study serves to illustrate that environment 
plays a significant role in career choice, with differences in life 
attitudes probably being the underlying factor involved (Paiva and 

Haley, 1971).
Donovan's study of sophanore medical students, with a follow-up 

six years later supported the freshman students' belief cited earlier 
that fifty percent of.those citing a career choice would change their 
minds. In addition, the findings of this study support the general 

findings of Paiva and Haley's study, in that the students tended to



40

select specialties which had attitudinal values, and personality 
preferences which they viewed as being similar to their own (Donovan, 
Salzman and Allen, 1972) „ In addition, Donovan found that students 
tended to select specialties which had a cognitive style similar to' 
their own.

Plovnitik studied the influence of medical students' learning 
styles on their choice of medical career type. He also locked at 
their sources of information and influence in making their career 
choice. He utilized Kolb's Learning Style Inventory and a question
naire to assess 132 freshman and senior medical students. The data of 
47 students who indicated that they were "certain" of their career 
choices was analyzed. Plovnick's results indicated that the learning 
styles associated with primary care careers were also those of students 

indicating that they were dissatisfied with a traditional basic science 
curriculum, and were influenced more than the average medical student 
by concrete work experiences and identification with a role model 
(Plovnick, 1975). He reported that accamodators and divergers were 
the types most likely to prefer primary care physician roles, conver
gers were most likely to prefer a medicine specialty, and assimilators 

tended to choose academic medicine and pathology. In contrast to the 
influence of concrete experiences on the two learning styles found 
among primary care student choice, those students classed as assimila
tors were influenced more by their course work, and those classified 
as convergers tended to scan across various role models as a means of 
collecting information relevant to their career decisions (Plovnick, 1975)
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The results of Plovnick's study, prompted Sadler, Plovnick 
and Snope to investigate the implications of the manner in which 
specialties are taught by evaluating the learning styles of faculty 
members and family practice residents. The results of this study 
indicated that the faculty tended to be more abstract and reflective 

in their learning style than the residents. They found that the 
majority of residents preferred to learn through a more active and 
concrete approach, and pointed out the possible conflict between the 
learning styles of the two groups (Sadler et al,, 1978). Of note is 
the fact that in both of these research reports, the norm for the study popula

tion was used as the "zero point" on the Learning Style Grid, rather 
than the population norms established by Kolb. Because of the possible 
influence this might have on the results, Wunderlich and Gjerde (1978) 
replicated the data frcm Plovnick1s first study, but used the general 
population norms, rather than establishing study population norms.
The results of this approach placed 56% of their sample in the conver
gent quadrant. Convergers were the predominant learning type in all 
specialty areas except psychiatry, where two of the four students (50%) 
were assimilators. Overall, their results did not support the claim 
by Plovnick that different types of medical careers became associated 
with certain predictable learning styles. These researchers contended 
that the Learning Style Inventory was not sensitive enough to dis
tinguish between medical career groups, and advised against its use 
to provide career guidance to medical students.



42

While the warnings of the last study cited may be valid, it 

should be emphasized that the sample sizes in the two studies with 
which Plovnick was involved were relatively small, with a total of 
162 subjects. This sample size may not have been large enough to 
establish definite trends between learning style and career choice. 
Also, it should be remembered that the first study undertaken by 
Plovnick utilized medical students as subjects, and based on previous 
data, up to 50% of this sample could be expected to change their 
career choice by the time they enter practice. Another reason for 
the Learning Style Inventory's failure to discriminate among career 

choices of these medical students may be the homogeneity of the group; if 
this is the case (and it very well may be considering the tendency 
of professions to attract extreme cognitive styles), one could still 
conclude that medical students as a group tend to be convergers.

In the early sixties a national sample of third year pharmacy 
students was studied to determine the career decisions of undergraduate 
pharmacy students, approximately 58% of those students responding had 
definitely decided on the specific field they anticipated entering 
upon graduation. The overall breakdown among the students was similar 
to the breakdown for pharmacists in practice (83% community pharmacy,
6% hospital pharmacy, and 7.5% other areas). Pharmacists, relatives, 
and personal work experience exerted more influence on the decisions 
of the decided students than on the undecided students; the undecided 
students considered academic contacts more influential on potential 
decisions. Personal evaluation of a specific professional field was
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the major influencing factor for both groups. The authors of this 
study voiced concern over the difficulty that the undecided students 
would have when attempting to plan a course of study for specialization 

in pharmacy, and they suggested that these students would benefit from 
more familiarization with the opportunities afforded by the various 

fields of the profession. Their findings also suggested that the 
undecided students seemed to need help in evaluating their own 
personal qualifications against those desirable for efficient per
formance and canpatability in these fields (Ohvall and Hamrrel, 1963).
A study by Burlage that same year cited the same major influences to 
the study of pharmacy (Burlage, 1963).

The results of the measurement of career paths of pharmacy 
students (Bezier et al., 1975) showed no change among students' 

choices with year in school, but hospital pharmacy and industry seemed 
to be the areas most affected by personality (as measured by the Myers- 
Briggs Type Indicator); intuitive and judging males, and thinking 
females tended to prefer these two areas, while community pharmacy 
was preferred by feeling females.

Smith's investigation of the social class backgrounds of pharmacy 
students indicated that the lowest two socioeconomic classes were 
under-represented (Smith, 1968a). This may be a trend common to all 
college student groups because of financial barriers to the pursuit 

of a college career. An unexpected finding in Smith's study was that 
most of the students indicating indecision about the professional area 
they planned to enter after graduation had fathers who were pharmacists 

(Smith, 1968a).
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Kirk (1971) took an unusual approach to the study of vocational 
interests among pharmacy students. He compared the scale for pharmacy 
on the male version of the Strong Vocational Interest Blank (SVTB), 
which is an instrument commonly used by high school guidance counselors 
in advising students about fields they are likely to find compatible 
with their own interests, to the scores of first-year pharmacy students 
over a two year period. The SVIB was standardized in 1947 based on a 
study of 309 male pharmacists in New York State who said that they 
were satisfied with their occupation. Based on this sample, it was 
concluded that pharmacists had interests similar to those of business
men, and that was the vocational group in which pharmacy was placed. 
Kirk's study revealed significant differences between male and female 
pharmacy students, with females scoring more highly in the aesthetic- 
cultural group, and in portions of the biological science and physical 

science groups, as well as on the verbal-linguistics score. Male 
pharmacy students scored significantly higher than females on the 
technical supervision group and on the skilled trades group. Kirk then 
compared the males of his sample with the males of the 1947 sample 
group, who scored significantly higher on the business and accounting 
group than did Kirk's sample males. Past studies done with the SVIB 
indicate that two-thirds of the males in an occupation should score 
above 45 on their own occupation's scale, but the pharmacy students 

obtained a mean score of only 38. Kirk voiced his concerns over high 
school students being counseled about pharmacy based on their scores 
on this instrument, considering how poorly it correlated with the
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student interests of those students already in the college of 

pharmacy, and, based on his results he advised changing pharmacy fran 
the business group to the biological science group since this was the 
group that most accurately reflected pharmacy students’ interests 
(Kirk, 1971).

Kirk did a follow-up study of his pharmacy student sample five 

years after the original study, caiparing them to the 1947 SVIB sample 
of pharmacists. Seventy-two percent of those students indicating that 
they planned to enter community pharmacy did so, and 60% of those 
students planning to enter hospital pharmacy did so. Kirk's follow-up 
results indicated that the majority of his subjects were satisfied 
with their present position, but over half of them were not sure that 
they would choose pharmacy again as a career if they had the choice to 
make over again. The degree of indecision was not related to practice 
setting, but trends were noted in this sample that varied from pre
vious studies: male pharmacists showed an increased interest in hospi
tal (institutional) pharmacy, and female pharmacists in hospital 
pharmacy showed a greater interest in administrative positions (Kirk, 

1976).
The results of the studies cited previously indicate that there 

is a shift occurring in the pattern of career choices and interests 
of pharmacy students. This shift is in the direction of more profes
sional interests; and it.seems to be reflected in the greater 
amount of interest shown by pharmacy students in hospital practice.
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Applications of Experiential Learning to Courses 
in the Health Sciences and to Continuing Professional Education

The general concept of experiential learning is discussed in 
Chapter 1. While the inclusion of experiential learning in many 
college majors is becoming more widely accepted, its inclusion in 
professional curricula has long been considered necessary and desirable 
(i.e., the "moot court" of law schools, the clinical internships of 
medical schools and pharmacy schools). There are problems in deter
mining the appropriate structure for these experiences and in 
developing ways to assess the learning that has taken place in all 
fields. These problems have resulted in a large body of literature 
on the subject, but the resolution of these problems is still con
troversial (Chickering, 1977; Keeton, 1980; Claxton and Ralston, 1978).

Attempts to evaluate the inpact of experiential learning on the 

types of students attracted to professional programs have also been 
made (Schumacher, 1979), as well as the inpact of experiential learn
ing on the attitudes of students (Schwirian and Facchinetti, 1975).

Two primary weaknesses of experiential learning have been iden

tified: there is generally no mechanism for focusing student awareness
in the learning context, and insufficient attention is given to the 

student's ability to abstract from the experience (McMullan and Cahoon, 
1979). This often means that the student is left to his own resources 
in completing a given learning cycle, and if the student has certain 
weaknesses as a learner the quality and/or quantity of learning are 

likely to suffer.
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A contingency, decision-tree approach to the design of meaning
ful learning experiences was developed by Randolph and Posner, (1979) 
in an effort to assist educators in deciding what approaches might be 

most appropriate given the nature of the material to be learned and 

the degree of participation desired or required of the student. This 
model is based loosely on Kolb's model of experiential learning, and 
could be applied as readily to the health professional as to manage
ment, the discipline where it originated.

In the health sciences the need for learning as a life task lias 
been recognized by most professions, and requirements for proof of 
participation in a minimum amount of continuing education is requisite 
for relicensure in most fields. The desire to ensure that continuing 

education programs are relevant to practitioners and that the format 
of these programs meets their needs is growing among the providers of 
C.E. programs. Whitney and Caplan (1978) applied Kolb's LSI and an 
instructional preferences inventory to two groups of family practi
tioners, 68 who had attended a university-based continuing education 
workshop, and 43 who had not attended the workshop. Their findings 
suggest that active types (attendees)., prefer"concrete settings, while 
those who did not attend were more abstract in their orientation. Of 
note is the uniform distribution of subjects among the four quandrants 
of the Learning Style Grid; the authors suggest that this supports the 
conclusions of Wunderlich and Gjerde (1978) that learning style and 
career choice in medicine are not related, but the wide range of ages 

in this sample may be an equally important reason for the observed
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distribution. The instructional preferences inventory indicated that 
"colleague group activities" were least preferred by accomodators and 
most preferred by convergers; reflective types (assimilators and 
divergers) had no strong opinons about this method. Note that this 
finding is not consistent with earlier findings reported by Kolb that 
acconmodators are most likely to prefer feedback by peers as a means 
of learning. Age was found to be related to instructional preference, 
with those subjects over 55 years old preferring text bocks as a means 
of continuing medical education. This finding is consistent with Kolb's 
finding that abstractness increases with age (or maturity). The authors 

concluded that learning style and age may be useful in providing 
guidance to individuals about the types of continuing education they 
are likely to prefer, but go on to point out that using a preferred 
method of instruction may increase satisfaction without resulting in 
the most efficient learning for the individual (Whitney and Caplan,

1978).
Eskovitz, Vottero and Buerki (19801 assessed the learning styles of 

54 pharmacists using the LSI during a health science fair. Their 
final sample consisted of 32 males and 22 females having a mean age of 
thirty-five. This means that his study population contained more 
females and were younger than the national pharmacy norms. These 
authors found that sex was a significant factor on all scale scores 

except AE. The males rated themselves higher on both the AC and BO 
scales than did the females. The authors concede that these statisti

cal differences may not translate into true differences in actual
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selection of continuing education activities or in learning outcomes, 
and cite the need for further assessment of the LSI, and the evalua
tion of its relationship to learning motivation and retention.

This chapter lias presented the background for the association 
of learning styles/with 1) problem-solving and creativity, 2) person
ality, and 3) career development. Also presented are summary findings 
on research done in the fields of medical and pharmacy education in 
these areas. If the associations between learning style and these 
three areas hold, some predictions of learning styles of pharmacy 
students can be made. One prediction would be that female pharmacy 
students are more likely to score higher on Concrete Experience than 
male students, since female pharmacy students were consistently 
shown to be more Feeling on the Myers-Briggs Type Indicator than 
male students (Bezier et al., 1975; Bezier et al., 1976). As mentioned 
earlier in the chapter, the evidence indicates that the pharmacy 
student population is changing to more closely resemble the medical 
student population; if so, it would be predicted that the majority 
of pharmacy students would be convergers. A prediction of practice 
preferences of pharmacy students cannot be made from learning styles, 

since the LSI was not able to distinguish among medical specialty 

preferences.



CHAPTER 3

METHODOLOGY

The purpose of this investigation was to assess the 
pattern of learning styles among pharmacy students and the relation

ship of the independent variables to learning style. The study 
relied conceptually on the Experiential Learning Model developed 
by Kolb (1971).

Participants

All pharmacy students attending one of two colleges of 
pharmacy in the southwest United States were potential subjects in 
this investigation. One of the study sites offered a six-year 
Doctor of Pharmacy degree, and the other site offered a five-year 

Bachelor of Science degree. The questionnaire and Learning Style 
Inventory was distributed to first, second and third year students 
after a lecture class, to be completed on a voluntary basis. It was 
expected that only those students not attending the particular class 
session when testing occurred would not participate. All fourth- 
year students at the Pham. D. site were tested by mail, since they 
had no common lecture after which they could be tested. A sixty to 
seventy percent response rate was expected in this group because of 
the mail-survey method that had to be employed.

50
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Pilot

A pilot study to assess the clarity of the questions 
on the questionnaire was conducted using the 1982 graduating phar
macy class at.the B.S. site. The pilot study was conducted during 
the last week of the spring semester in 1982. The study population 
was senior (graduating) pharmacy students. Forty-four of the forty- 
four students returned the instrument. Forty-one students had suc
cessfully completed the Learning Style Inventory, and were included 
in the analysis. The average age was 26 years ± 4; there were 23 
females and 18 males included in the analysis. Seven students 
indicated that a language other than English was spoken in their 
home (4-Spanish, 1-Oriental, 2-other). The mean grade point average 
was 3.03 ± 0.43 (reported as a four point scale with 0.00 as the 
lowest and 4.00 as the highest grade point average). The frequencies 
for "preference for learning situations" are presented in Table 1; 
those for practice preference and practice expectancy are presented 
in Table 2. The mean scores for learning style scales were as follows: 

CE = 15.56 ± 3.00; RO = 12.51 ± 2.83; AC = 17.24 ± 3.12; AE = 16.56 ± 
2.42; Abstractness = 1.68 ± 5.40; Active = 4.05 ± 4.17. Forty-six 
and three tenths (46.3) percent of the pilot sample were convergers; 
31.7 percent were accomodators; 4.9 percent were divergers; 9.8 per
cent were assimilators and 7.3 percent were not classified (indicating 
that one of the two combination scores fell on the dividing line 
between quadrants, meaning the subject could not be definitively 

placed in one of the four quadrants).
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Table 1. Summary of mean ratings of learning situations by the pilot 
sample (N = 41). Eatings were made on a seven point Likert- 
type scale (0 = least preferred, 6 = most preferred).

Learning
Situation

Clerkships 5.61 0.83
Case Studies 4.49 1.47

Peer Discussion 4.39 1.63
Lectures 4.27 1.48
Homework 3.49 1.68
Laboratories 3.46 1.43

Headings on Theory 2.93 1.77

Examinations 2.43 1.74

Term Papers 2.20 1.96

Mean Standard
Deviation



Table 2„ Frequencies of responses to the question concerning the student's preference and expec
tancy for his future practice for the pilot sample (N = 41)*

CATEGORY Students1 
(Number)

Preference
(Percent)

Students1 
(Number) .

Expectancy
(Percent)

Independent Retail Pharmacy 6 14.6 3 7.3
Chain Pharmacy 2 4.9 15 36.6

Hospital Pharmacy 14 34.1 17 41.5

Industry 3 7.3 0 0

Further Study 2 4.9 0 0

Otter 10 24.4 3 7.3

Missing • 4 - 9.7 3 7.3
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Several irodifications were made on the pilot question
naire. The question concerning prior degree was changed because con
fusion over answering it was voiced by several students in the pilot 
sample. The remainder of the questionnaire appeared to elicit the 
information it was designed to obtain. A question concerning phar
macist relatives was added because of the possible relationship 
of this variable to career indecision of pharmacy students. Data was 
also collected on the students' ratings of professional activities 
in order to explore the possibility of a relationship between pro
fessional values and learning style.

The information collected by the final form of the 
questionnaire included age, sex, grade point average, previous 
college degree, year in school, average number of hours worked per 
week during the last academic year, preference for stated learning 
situations, preference for practice setting after graduation, expected 
practice setting after graduation, and primary language spoken in 
the home. Additions to the questionnaire made after the pilot study 
included indication of the number of pharmacist relatives and their 
relationship to the respondent and a list of pharmacist activities 
to be ranked in accordance with their perceived importance to the 
student in his future pharmacy practice. The final version of the 

questionnaire appears in Appendix C.

54
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Instrument
The instrument employed was the Learning Style Inventory 

of Kolb (1976) (Appendix D) and a questionnaire developed by this 
investigation (Appendix C).

The Learning Style Inventory consists of nine sets of four 
words (referred to as "items") to be rank-ordered by the subject "4" 
(indicating the word is most descriptive of his learning style) 
through "1" (indicating the word is least descriptive of his learning 
style). The words in each set are arranged such that four columns of 
nine words are produced, with six of the nine words in each column 
being added to yield the final scores in each of the four learning 
inodes that these columns represent: concrete experience (CE), reflec
tive observation (RO), abstract conceptualization (AC), and active 
experimentation (AE)„ The scale score for CE is subtracted from the 
scale score for AC to yield one combination score (AC-CE), which indi

cates the extent to which an individual emphasizes abstractness over 
concreteness. The other combination score is obtained by subtracting 

the scale score for RO from the scale score for AE (AE-RQ) which indi
cates the extent to which an individual emphasizes action over reflec
tion. The theoretical value for each scale score is the set of whole 

numbers ranging from six to twenty-four; the theoretical range for 
each, of the two combination scores is the set of whole numbers from 
negative eighteen to positive eighteen. If the values of the two 
combination scores are plotted on the Learning Style Type Grid 

(Appendix A), their point of intersection will place the subject into
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one of four quadrants, each of the quadrants representing one of the 
four predominant learning styles: accommodator, diverger, assimilator,
and converger.

Reliability of the Instrument
An individual's learning style is conceived to be comprised of 

a "modal" orientation that varies from situation to situation to sane 
degree. Kolb (1976) reported variable stability over the time of 
testing and situational factors when test-retest reliability was 
established. The test-retest reliability coefficients for the combina
tion scores were quite variable: (AC-CE) = .30 to .61; (AE-KO) = .43
to .71 (Kolb, 1976). The reliability of coefficients for the four 
scale scores were of about the same magnitude except for CE (.46 to .49) 

(Kolb, 1976).
Split-half reliability analysis using the Spearman-Brown 

Prophecy formula (Kolb, 1976) indicated that the combination scores 
were highly reliable indices, each with a reliability coefficient of 

about .80. The scale scores showed greater variability. Kolb (1976) 
suggests that the four scale scores showed lower reliability coeffi
cients because of the limited number of items in each scale. CE 
shoved the lowest and most variable reliability coefficients across 
populations, suggesting that the instrument cannot give a reliable 
measure of the CE orientation. Taking the Inventory is considered to 
be an active and abstract task, and the subject must have sane 
abstract/active abilities in order to accurately communicate his 

orientation.
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Validity of Inventory Items

The items (words) used in the LSI were selected from a longer 
list of words developed by a panel of behavioral scientists acquainted 
with experiential learning theory. The words in each set of four have 
been balanced on their social desirability. The words comprising the 
four primary LSI scales have been shown to have high convergent validity 
(no word correlates less than .45 with its scale total, and all words 
correlate negatively to about the same extent with the theoretically 
opposite scales). The wards comprising any one of the four primary 
scales do not correlate significantly with the two scales theoretically 
orthogonal to it, indicating that these scales also have high, dis
criminant validity (Kolb, 1976). In larger samples, Kolb. (1976) found 

low but significant correlations among CE/RO, RO/AC, and AC/CE. Because 
of these intercorrelations among the scales, two combination scores are 
used to measure the abstract/concrete dimension and the active/reflec
tive dimension.

Data Analysis
Instruments returned were coded by the investigator and were 

keypunched and verified by professional keypunchers or by the investi
gator. The Statistical Package for the Social Sciences (Nie et al., 
1975) was used in the analysis of the data obtained.

The hypotheses presented in the first chapter will be restated
in this section in the null form. Because of the exploratory nature

>of this investigation, all statistical tests were considered signi

ficant at the alpha = .05 level unless otherwise stated. This level
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of alpha Vvas considered appropriate in view of the large expected 
sample size and the number of independent variables evaluated.

1H0: There is no predominant learning style among pharmacy
students.

All respondents were divided among the four Kolb learning styles 
as follows:

1. Subjects whose (AE-KO). score was greater than zero and whose 
(AC-CE). score was greater than zero were categorized as "convergers."

2. Subjects whose (AE-BO) score was greater than zero and whose 
(AC-CE) scores was less than zero were categorized as "accammodators."

3. Subjects whose (AE-BD) score was less than zero and whose 
(AC-CE) score was less than zero were categorized as "divergers."

4. Subjects whose (AE-BO)_ score was less than zero and whose 
(AE-CE) score was greater than zero were categorized as "assimilators."

5. A frequencies was run to identify the number of subjects 
whose (AE-BO) score or whose (AC-CE) score was equal to zero. These 
subjects were not considered in this analysis since it was not possible 
to assign these subjects to a specific quadrant.

The Chi Square statistic was used to compare the observed fre

quencies in each of the four categories with the expected frequencies 
if there were no predominant learning style (twenty-five percent of 
subjects in each, cell).

2H0: Learning style scores do not vary with year in program.
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3H0: Learning style scores do not vary with study site.
A two-way analysis of variance was conducted on the means of the 

six scores calculated for each class at each site.

4H0: There is no relationship between age and learning style
scores. A Pearson Correlation was performed between the 
continuous variable age and each of the six learning style 
scores.

5H0: There is no difference in learning style scores between

males and females. A one-way analysis of variance was 
performed between sex and learning style scores and combina
tion scores.

6H0: There is no relationship between grade point average and

learning style scores. A Pearson Correlation was performed 
between grade point average and learning style scores.

7H0: There is no relationship between possessing a prior college

degree and learning style scores. Students were divided 
into those who did and those who did not report having a 
prior college degree. A one-way analysis of variance was 
performed with each, of the learning style scores.

8H0: There is no relationship between students' preference for
stated learning situations and learning style scores.
Pearson Correlations between LSI scores and ratings on the 
Likert-type scales for the learning situations were
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performed on the nine situations listed on the question

naire to determine the strength and direction of any asso
ciations between learning style scores and learning 
situation preference.

(Exploratory Questions)’

9H0: There is no relationship between a student's primary
language and the student's learning style scores. The 
number of students caning from a home in which, a language 
other than English is spoken was calculated; learning style 
scores of students caning from hones in which only English 
was spoken were compared to those of the former group by 
means of one-way analysis of variance.

1'OHO: There is no relationship between a student's stated prefer
ence for practice setting after graduation and the student's 
learning style scores. The means for each of the learning 
style scores for each, category of practice were compared 
using analysis of variance.

11HO: There is no relationship between average number of hours
worked per week, during the last academic year, learning 

style scores and grade point average. An analysis of 
variance was performed on the learning style scores w/ith 
average number of hours worked per week as a factor and 
grade point average as a covariate.
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12H0: There is no association between having pharmacist relatives
and learning style, or learning style scores. All students 
listing pharmacist relatives were categorized into the 
four learning styles as outlined in the first null hypothe
sis. Those students who had pharmacist relatives were 
compared with those who did not have pharmacist relatives 
using the Chi square statistic. A series of one-way analysis 
of variance was used to compare the learning style scores 
of the two groups. ■

13H0: There is no relationship between a student's rating of the

listed pharmacist activities and the student's scores on the 
learning style inventory. The mean ranking of pharmacist 
activities listed was calculated and these means were com
pared to the means for each, of the learning style scores 
using Pearson Correlations.

Methodological Assumptions
1. Learning style scores are normally distributed among pharmacy

students. >

2. Learning style scores have equal variance at each value of 

the independent variables.
3. Relationships between learning style scores and the indepen

dent variables are linear.
4. Testing will proceed in a reasonably uniform manner at each

site.
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1. The findings cannot be extrapolated beyond the study popula
tion.

2. The. selection of study sites was not random; the criteria of 
inclusion were a contact faculty member at each site willing to assist 
with the study and a program that fit one of the two types under 
investigation, B.S. and Pharm. D.

3. It is difficult to determine whether the B.S. program is 
similar to other B.S. programs, or that the Pharm. D. program is similar 
to other Pharm. D. programs; it is assumed, since they are both schools 
which have met national accreditation standards, that they are 

reasonably similar to other degree programs in each classification.

Methodological Limitations



CHAPTER 4

RESULTS AND DISCUSSION

This chapter presents the response analysis and demographics 
of the study population, followed by the results of reliability test
ing of the Learning Style Inventory . The manner of testing and any 
pertinent results are then presented for each hypothesis, and pertinent 

findings are then discussed by hypothesis.

Response Analysis and Demographics
Data was collected in September and November,1982 on all 

three classes at the five-year program site, and on three of the four 
classes at the six-year program site. The mail survey of fourth-year 
students at the six-year site was begun at this time as well. Table 
3 summarizes the response rates of each class. Questionnaires returned 

with improperly completed Learning Style Inventories were excluded 
from the analyses.

There were a total of 501 subjects included in the analyses.
Two hundrend and seventy (270) respondents were female and 230 
respondents were male (missing value -1 ). The mean age of respondents 
was 25.2 years ± 3.2. One hundred and eighty-three (183) students 
reported that a language other than English was spoken in their hone 
(Spanish, 23; Oriental, 127; other, 33).. There were 127 students who 
reported that they had one or more relatives who were pharmacists.
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Table 3. Survey response rates at each site. (Numbers in parentheses represent percentages of 
total possible number of responses.)

No. of Students 
Enrolled

No. of Responses 
Received

No. of Responses 
Completed*

B.S. PROGRAM ,
First year 67 45(67) 41(61)
Second year 48 43(90) 37(77)
Third year 43 37(86) 33(77)

SUB TOTALS 158 127(79) 111(70)

PHARM. D. PROGRAM

First year 145 142(98) 120(83)
Second year 148 122(82) 99(67)
Third year 153 87(57) 78(51)
Fourth year 148 103(70) 93(63)

SUB TOTALS 494 454 (92) . 390(79)

TOTALS 652 579(92) 501(77)

*Surveys returned with an incompletely or incorrectly answered Learning Style Inventory were 
considered incomplete, and were excluded from further analysis.
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The mean grade point average (GPA) of the 366 students who provided 

this information was 2.97 ± 0.48. GPA was based on a continuum of 
0.00 to.4.00 (4.00 was the highest possible value)'. One hundred and 
ninety-one (191) students reported that they held a prior college 
degree (B.A. = 62 ; B.S. = 108; AA = 12; MS = 8; MBA = 1). Most 
students (114 of 191) reported that their prior degree was in the 
natural sciences; 26 reported a physical sciences major, 20 reported 
a social sciences major, 6 a fine arts or humanities major, and 35 
listed other majors.

The average number of hours worked per week was collected in 
a categorical manner. Seventy-seven (77) students (15.4%) checked 
"none;" 74 students (15%) checked "ten or less;" 217 students (43.3%) 
checked "eleven to twenty;" 105 students (21%) checked "twenty-one to 
thirty;" and 20 students (4%) checked "more than thirty." Seven 
students (1.4%) did not complete this question. Data on practice 

preferences and practice expectancy were also collected. The results 
are presented in Table 4.

Reliability of Learning Style inventory
The reliability of the Learning Style Inventory was assessed 

using Cronbach's Alpha and the Spearman-Brown Prophecy formula for 
split-halves reliability. Cronbach's Alpha provides a conservative 
estimate of the Inventory's reliability based on the average inter-item 
correlation and the number of items in the Inventory (Carmine and 
Zeller, 1979). The values of Cronbach's Alpha obtained for the four 
scale scores are presented in Table 5. Because each of the two
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Table 4. Frequencies for categories of practice, N = 501.

Practice
Preference

Practice
Expectancy

Independent 
Retail Pharmacy 74 75

Chain Pharmacy 14 56
Hospital Pharmacy 231 259

Pharmaceutical
Industry 35 17
Further Study 55 32
Other 44 12

Missing 48 50
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Table 5. Reliability of Learning Style Instrument, (N = 501).

Scale Chronbach's
Alpha

Standard 
I ten Alpha

Abstract
Conceptualization CTi O .61

Concrete Experience .30 .30

Reflective Observation .58 .57
Active Experimentation .36 .36
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combination scores is derived by subtracting the score on one scale 
from the score on another scale, it was not possible to estimate 
the reliability■ of these scores using Cronbach's Alpha. The Spearman- 
Brown Prophecy formula was used to calculate split-halves reliability 
coefficients for the two combination scores (as well as the four 
scale scores). The six items of each scale were assigned a number 
of one through six; the even numbered items of a scale comprised one 
half and the odd numbered items of that scale comprised the other 
half. The division of the scales is presented in Table 6 . The 

reliability coefficients for these "half-tests" were then statisti
cally corrected using the Spearman-Brown Prophecy formula;

where r" is the reliability coefficient for the whole test and r' is 

the split-half reliability coefficient. These reliability coeffi
cients can be considered an estimate of coefficient alpha (Carmine 
and Zeller, 1979). The values of the reliability coefficients 
obtained in this manner (Table 7) were similar to those obtained by 
Kolb (.1976, p. 15), although they are lower than Kolb's values. This 
may be due to the method of dividing the scales into halves that Kolb 
employed. Kolb divided the scales by "...pairing items that most 
resemble each other and correlate most highly..." (Kolb, 1976, p. 14). 

The two combination scores had the highest reliability coefficients 
which is compatible with Kolb's conclusion that these two scores are 
more highly reliable, and that the scale scores should be used more
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Table 6. Division of Learning Style Inventory items into halves for 
the application of the split-halves method of reliability 
testing.

Scale X (Odd-Numbered Items) Y (Even-Numbered Items)

AC Analytical Thinking
Evaluative logical
Conceptualization Rational

CE Receptive Feeling
Accepting Intuitive
Present-Oriented Experience

BO Tentative Watching
Observing Reflecting
Observation Reserved

AE Practical Doing
Active Pragmatic
Experimentation Responsible

ABSTRACT ACx-CEy ACy-CEx
ACTIVE AEx-RQy AEy-RQx
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Table 7. Summary of the application of the Spearman-Brown Prophecy 
formula to test the reliability of tie Learning Style 
Inventory, (N = 501) „

CE RO AC AE ABSTRACT ACTIVE

0.23 0.58 0.60 0.48 0.72 0.79
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cautiously because of greater variability of their reliability coef
ficients (Kolb, 1976). The lowest reliability coefficient was that 
of concrete experience (.23), which is also consistent with Kolb's 
observations (he reports coefficients of .43 to .69 for CE), and is 
the basis for Kolb's recommendation that the CE scale may need to 
be supplemented by another measurement approach (Kolb, 1976).

Hypothesis Testing
In this section each of the hypotheses stated in the null 

form will be presented with any pertinent results.

Hypothesis 1: There will be no predominant learning style among
pharmacy students.

The results of the chi-square statistic performed to analyze 
this hypothesis are presented in Table 8 . A chi-square of 162.2 was 
obtained (p 0.001). The majority of students tested (50.8 percent) 
fell into the converger quadrant. The second most frequent learning 
style was assimilator (19.5%), followed byaccorrmodator (.17.1%) and 
diverger (12.6%). If the distribution of students among learning 
styles had been random, equal scatter (twenty-five percent of the 
students in each quadrant) would have been expected. The null 

hypothesis was rejected.

Hypothesis 2: Learning Style scores do not vary with year in

program.
The students were first categorized by the year of their 

graduation fran their respective programs: 1983, 1984, 1985 or 1986.
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Table 8. Chi-square, learning styles of pharmacy students.

Style Converger Accommodator Diverger . Aissimilator

Count 226 76 56 87
Expected 111.25 111.25 111.25 111.25

N=445 (Missing=56) 
Degree s of Freedcm=3 
Chi-square=162.254 

Sig. < 0.001
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Since the five-year B.S. program has no fourth professional year, 
this meant that only first-year Pharm. D„ students comprised the 
1986 group. A chi-square of learning style by year of graduation was 
not significant. A series of one-way analysis of variance was done 
on learning style scores by year of graduation; none were significant.

To assess the impact of length of time in a pharmacy curricu

lum on students' learning style scores, students were regrouped 
according to length of exposure to a pharmacy curriculum (first-year 
students at each site were grouped together, as were second-year 
students and third-year students; only the fourth-year students at 
the Pharm. D. site comprised the fourth group). One-way analysis of 
variance was done using learning style scores as the dependent 
variable and year in program as the independent variable. The F 
ratio for reflective observation was significant (p .03). These 

results are summarized in Table 9. The null hypothesis was rejected.

Hypothesis 3: Learning style scores do not vary with degree

to be received.
Analysis of variance was again employed to test this hypothe

sis. None was significant, so the null hypothesis was not rejected. 
The means are summarized in Table 10.

Another analysis was undertaken at this point to test for any 
interaction between site (degree program) and year in program.

Students were categorized by class (year in program) at each site 
and the pilot sample was used as a "fourth level" at the B.S. site, 
thus giving four classes at each site. A two-way analysis of



Table 9. Summary of group means for learning style scores as the dependent variables and "year in 
program" as the independent variable.

Learning Style Score First Second Third Fourth Total. F Ratio

Number of Responses 160 135 113 93 501

Mean AE Score 
Standard Deviation

15.86
(2.92)

15.63
(2 .88)

15.76
(3.13)

16.34
(2.97)

15.86
(2.97)

1.138

Mean CE Score 
Standard Deviation

15.11 
. (2.84)

14.53
(3.10)

14.77
(2.89)

14.77
(2.84)

14.81
(2.92)

1.008

Mean BO Score 
Standard Deviation

13.98
(3.20)

14.00
(3.19)

13.42
(3.85)

12.83
(3.48)

13.64 
, (3.42)

2.933

Mean AC Score 
Standard Deviation

16.92
(3.46)

17.77
(3.33)

17.74
(3.68)

17.61
(3.62)

17.46
(3.52)

1.927

Mean ABSTBACT Score 
Standard Deviation

1.81
(5.31)

3.24
(5.70)

2.97
(5.80)

2.84
(5.63)

2.65
(5.60)

1.889

Mean ACTIVE Score 
Standard Deviation

1.88
(5.12)

1.63
(5.36)

2.34
(6.13)

3.52
(5.78)

2.22
(5.57)

2.415

Probability

0.33

0.39

0.03

0.12

0.13

0.07



Table 10. Summary of group means for learning style scores as the dependent variables and degree 
to be received as the independent variable.

Learning Style Score
Degree Program Total F Ratio Probability

Pharm. D. B.S.

Number of Responses 390 Ill 501

Mean AE Score 
Standard Deviation

15.98 
. (3.02)

15.47
(2.76)

15.86
(2.97)

2.54 0.11

Mean CE Score 
Standard Deviation

14.77
(2.92)

14.95
(2.94)

14.81
(2.92)

0.33 0.57

Mean RO Score 
Standard Deviation

13.53
(3.37)

14.05
(3.58)

13.64
(3.42)

2.04 0.15

Mean AC.Score 
Standard Deviation

17.45
(3.50)

17.52
(3.61)

17.46
(3.52)

0.04 0.84

Mean ABSTRACT Score 
Standard Deviation

2.67
(5.55)

2.57 
. (5.80)

2.65
(5.60)

0.03 0.86

Mean ACTIVE Score 
Standard Deviation

2.45
(5.59)

1.41
(5.47)

2.22
(5.57)

2.99 0.08
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variance was done using learning style scores as the dependent 
variables, and degree and year in program as the independent varia

bles. The RO scale varied significantly again, with higher-level 
students scoring lower on this scale than lower-level students. The 
F value for degree was 0.22 (p 4  0.64) and the F value for year in 
program was 4.33 (p 4  .005) . The two-way interaction between degree 
and year in program was significant (p 4  .05), and, yielded an F 
value of 2.60. The mean RO scores for each class at each site are 
summarized in Table 11.

Hypothesis 4: Learning style scores do not vary with the age of

the respondent.
The mean age of respondents was 25.2 years ± 3.2. Pearson 

Correlations of age by learning style scores were performed, and none 
were significant. The null hypothesis was not rejected. Age was 
further tested for any relationship with year in program (which would 
be expected) and sex. Age was significantly related to year in 
program (p 4  .0001) and to sex (p 4  .0001). Younger students were 
in the first and second years of the program, and older students 
were in the third and fourth years of the program (Student-Newnan- 
Keuls multiple range test of group means). Females were younger than 

males overall, with the mean age of female students being 24.7 years 

± 3.2 and that of male students being 25.2 years ±3.0.
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Table 11. Summary of means for reflective observation by year in 
program and by site.

Degree Year Number of 
Students

Mean RO 
Score

Standard
Deviation

B.S.
First 41 13.49 3.62
Second 35 14.03 3.17
Third 34 14.62 3.89
Fourth* 41 12.58 2.96

TOTAL 151 13.62 3.46

PHAEM D.
First 119 14.14 3.04
Second 100 13.99 3.21
Third 73 12.83 3.70
Fourth 93 12.83 3.48

TOTAL 390 13.53 3.37

*The fourth year at the B.S. site is composed of students in the 
final week of their third year.
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Hypothesis 5: Learning style scores or learning style will not
vary with gender (sex) of respondent.

A chi-square of learning style by sex was performed; this 
test was significant at the p 4  .05 level (DF = 3, N = 444). There 
were more males in the converger category; females made up a higher 
percentage of the other three categories. The results are summarized 
in Table 12. One-way analysis of variance was used to test learning 
style scores by gender. The F ratio was significant for concrete 
experience (p 4  .002), abstract conceptualization (p 4  .007), and 
abstract (p 4  .001). Because of these findings, the null hypothesis 
was rejected. Table 13 summarizes the results of the analyses of 
variance. •

Hypothesis 6: There will be no relationship between grade
point average and learning style or learning style scores.

Pearson Correlations (two-tailed test of significance) were 
run between learning style scores and grade point average; three 

correlations were significant at p 4  0.001. The results are 
presented in Table 14. A one-way analysis of variance was performed 
with grade point average as the dependent variable and learning 
style as the independent variable. The F ratio (7.03) was signifi
cant at the p 4  .001 level. A post-hoc Student-Newman-Keuls multiple 
range test (a = .05) indicated that convergers had higher grade point 

averages than" did acccmraodators. A summary of group means are pre
sented in Table 15. The null hypothesis was rejected.
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Table 12. Results of chi-square statistic. Learning Style by sex of 
respondent.

Learning Style SEX TotalFemale Male

Number . 108 117 225
Converger Row Percent 

Column Percent
48.0
45.4

52.0
56.8

50.7

Number 50 26 76
Acconmodator Row Percent 

Column Percent
65.8
21.0

34.2
12.6

17.1

Number 32 24 56
Diverger Row Percent 

Column Percent
57.1
13.4

42.9
11.7

12.6

Number 48 39 87
Assimilator Row Percent 

Column Percent
55.2
20.2

44.8
18.9

19.6

COLUMN 238 206 444
TOTALS 53.6 46.4 100.0

Chi-square=7.75 
Degrees of Freedcm=3 
Significance^. 05



Table 13. Summary of group means for learning style scores by sex of respondent.

Learning Style Score Sex of Respondent
Female Male Total F Ratio Probability

Number of Responses 270 230 500

Mean AE Score 
Standard Deviation

15.93
(2.98)

15.79
(2.96)

15.86
(2.97)

0.29 0.593

Mean CE. Score 
Standard Deviation

15.18
(2.93)

, 14.38 
(2.87)

14.81
(2.92)

9.33 0.002

Mean RO Score 
Standard Deviation

13.84
(3.32)

13.44
(3.53)

13.66
(3.42)

1.65 0.200

Mean AC Score 
Standard Deviation

17.07
(3.54)

• 17.92 
(3.44)

17.46
(3.52)

7.35 0.007

Mean ABSTRACT Score 
Standard Deviation

1.89
(5.62)

3.53
(5.47)

2.65
(5.61)

10.92 0.001

Mean ACTIVE Score 
Standard Deviation

2.09
(5.51)

2.34
(5.65)

2.21
(5.57)

0.251 0.616
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Table 14. Summary of Pearson Correlations between learning style 
scores and grade point average, (N = 366).

Score Correlation . Probability

Active
Experimentation -.0694 .185
Concrete
Experience -.1881 <.001

Reflective
Observation -.0874 .095
Abstract
Conceptualization +.2072 <.001

ACTIVE +.0176 .737
ABSTRACT +.2267 HOOV
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Table 15. Summary of the mean grade point average for each learning 
style (grade point average was measured on a four-point 
continuum with 4.00 being the highest attainable, and 0.00 
being the lowest attainable).

Learning Style Mean Standard Deviation Number of Subjects

Converger 3.08 0.49 172

Accanmodator 2.74 0.46 52

Diverger 2.90 0.47 32

Assimilator 2.95 0.50 69

TOTAL 2.98 0.50 325
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Hypothesis 7: Learning style or learning style scores are not
related to possession of a prior college degree.

A chi-square statistic was calculated for learning style by 
possession of a prior degree. The chi-square was not significant.
A series of one-way analysis of variance was performed with learning 
style scores as the dependent variables and prior degree as the inde
pendent variable. The combination score active was the only score that 
had an F ratio which was significant (p .05), with students who 
possessed a prior degree being more active than those students who did 
not possess a prior degree (Table 16).

Hypothesis 8 : There is no relationship between stated preference

for the listed learning situations and learning style scores.

Table 17 lists the learning situations and their mean ratings 
on the seven-point Likert rating scale. Pearson Correlations were 
calculated for the learning situations with learning style scores; these 
correlations and their significance are presented in Table 18. Twelve 
of the fifty-four correlations were significant (p <_ .05). The null 
hypothesis was rejected. The learning situations were tested for any 
relationship with learning styles using one-way analysis of variance.
The F-ratios for two of the learning situations were significant:

"peer discussions" (p .01) was significant, with convergers and 
accanmodators preferring this situation more than assimilators (Student- 
Newman-Keuls, a = .05), and "term papers" (p 4  .01) was significant, 
with accommodators preferring this situation more than divergers and 

assimilators (Student-Newman-Keuls, a = .05).



Table 16. Summary of group means for learning style scores by possession of a prior degree

Learning Style 
Score Prior Degree No Prior Degree Total

Number of Responses 201 291 492

Mean AE Score 16.1 15.7 15.9
Standard Deviation (3.2) (2 .8) (3.0)
Mean AC Score 17.6 17.3 17.4
Standard Deviation (3.7) (3.4) (3.5)

Mean RO Score 13.3 13.9 13.6
Standard Deviation (3.4) (3.4) (3.4)

Mean CE Score 14.7 14.9 14.8
Standard Deviation (2 .8) (3.0) (2.9)
Maan ABSTRACT Score 2.9 2.5 2.6
Standard Deviation (5.7) (5.5) (5.6)
Mean ACTIVE Score 2.8 1.8 2.2
Standard Deviation (5.8) (5.4) (5.6)

F Ratio Probability

2.47 0.116 

0.54 0.464

3.48 0.063 

0.49 0.048 

0.69 0.408 

3.94 0.048
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Table 17. Mean ratings for each learning situation on a seven point 
rating scale (0 = least preferred, 6 = most preferred).

learning
Situation Mean Standard

Deviation
Number of 
Responses

Clerkships 5.00 1.53 497
Lectures 4.58 1.20 495

Case Studies 4.52 1.84 498
Peer Discussions 4.04 1.71 496

Homework 3.58 1.54 501
Laboratories 3.52 ' 1.51 500

Theoretical
Readings 3.05 1.67 498

Examinations 2.99 1.60 497
Term Papers 2.20 1.82 500
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Table 18. Pearson Correlations of learning style scores with learn
ing situations, (N = 495).

Learning
Situation AE CE RO AC ABSTRACT ACTIVE

Lectures .03 .02 o 1 o —. 02 -.01

Case Studies .09* Sf — o 03 .02 .02 .07

Peer Discussions .15#, i—1o -ol6# .02 i—!Or £
 

i—1

Exams IDO 1 o 00 i—iol° .06 .07 .03

Theoretical 
- Readings O1° —. 06 i '8 .10* .09* HO

Laboratories 5 -.03 .02 S

o .07
Term Papers .08 -.01 1 • o

 00 — o 06 — e 03 .09*
Clerkships .13® 1 k LDO1° — o 06 .11®
Homework .136 1 O 00 .05 .03 .06 .10*

*p less than .05 

@p less than .01 
#p less than .001
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Hypothesis 9: There is no relationship between a student's
primary language and learning style, or learning style scores.

Table 19 presents the frequencies for the response to this 
question. The respondents were categorized into one of two groups 
by whether or not a language other than English was spoken in their 
tone. The chi square statistic was then calculated for these tvro 
groups by learning style. This statistic was not significant. 
Analysis of variance was performed on these categories with learning 

style scores. Three F ratios were significant. Those students 
indicating that a language other than English was spoken in the 
hone scored higher on the reflective observation scale (p .04) and 

lower on the abstract conceptualization scale (p 4  .01) and lower 
on the combination score for abstract (p .05). The null hypothesis 
was rejected. The results of the analysis of variance are summarized 

in Table 20.

Hypothesis 10: There is no relationship between learning style
or learning style scores and preference for practice setting after 
graduation.

The responses to the question on practice preference are 
presented in Table 21. These responses were collapsed into three 

categories; community practice, hospital practice and other. The 
relationship between learning style and practice preference was 

assessed using the Chi square statistic. No significant relation
ship was found. The relationship between practice preference and
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Table 19. Frequencies of responses to the question "Is any language 
other than English spoken in your borne; if so, what 
language is spoken?"

Language Number of responses Frequency.

English 309 61.7%
Spanish 23 4.6%

Oriental 127 ' 25.3%

Other 33 6 .6%
Missing 9 1 .8%

TOTAL 501 100.0%



Table 200 Summary of results of analysis of variance with learning style scores as the dependent 
variables and language spoken in the home as the independent variable»

I

Learning Style Score English Other Total Population F Ratio Probability

Number of Responses 309 183 492

Mean AE Score 15.90 15.82 15.87 0.08 .783 .
Standard Deviation (2.93) (2.98) (2.95)

Mean CE Score 14.73 14.96 14.81 0.72 .397
Standard Deviation (3.04) (2.71) (2.92)

Mean RO Score 13.39 14.03 13.63 4.13 .043
Standard Deviation (3.51) (3.22) (3.42)

Mean AC Score 17.77 . 17.00 17.46 6.06 .014
Standard Deviation (3.53) (3.47) (3.53)

Mean ABSTRACT Score 3.04 2.01 2.65 3.95 .048
Standard Deviation (5.77) (5.29) (5.61)

Mean ACTIVE Score 2.51 1.79 2.24 1.95 .163
Standard Deviation (5.60) (5.44) (5.55)

00
VO
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Table 21. Frequencies of responses for practice preference.

Practice Preference Frequency of Responses Percent of Responses

Independent Retail 
Pharmacy 74 14.8
Chain Pharmacy 14 2.8

Hospital Pharmacy 231 46.1
Industry 35 7.0
Further Study 55 11.0

Other 44 8.8

Missing 48 9.6

TOTAL 501 100.0
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learning style scores was assessed using a series of one-way analysis 
of variance. Again, no significant relationships were found, so the 
null hypothesis was not rejected.

Hypothesis 11: There is no relationship between the average
number of hours worked per week during the last academic year, learn
ing styles or learning style scores, and grade point average.

The average number of hours worked per week was assessed 
alone first, using one-way analysis of variance to determine any 
relationship to learning style scores. The F ratios for abstract 

conceptualization (p .03), and reflective observation (p .< .02) by

hours worked were significant. Students who reported working more 

than thirty hours per, week scored higher on AC than other students. 
Students who reported not working scored higher on RO and lower on 

active than other students. There was no significant relationship 
between learning style and average number of hours worked per week.

The frequencies of the responses to this item on the questionnaire are 
presented in Table 22.

Relationships among learning style scores, hours worked per 
week, and grade point average were assessed using analysis of 
covariance; learning style scores were the dependent variables, the 

number of hours worked per week was the independent variable (factor)., 
and grade point average was the covariate. The covariate was 
assessed first, then the factor, and then interactions were assessed 
with the covariate and the factor held constant. The results are



92
Table 22. Frequencies of responses for the average number of hours 

worked per week during the last academic year.

Average Number of
Hours Worked Per Frequency of Besponses Percent of Responses

Week

None 77 15.4
10 or less . 75 15.0
11 - 20 217 43.2
21 - 30 105 21.0

> 30 20 4.0

Missing 7 1.4

Total 501 100.0
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summarized in Table 23. The F ratio for grade point average was signi
ficant for abstract (p . 001); the F ratios for the number of hours 
worked per week were significant for the dependent variables RO (p 4  
.02), AC (p 4  .05), active (p 4  .01), and abstract (p 4  .05). The 
interaction between grade point average, and the number of hours worked 
per week was significant for RO (p 4  .01), AC (p 4  .03), active 
(p 4  .03), and abstract (p 4  .001). The null hypothesis was rejected.

Hypothesis 12: There is no relationship between having pharma
cist relatives and learning style or learning style scores.

Table 24 presents the breakdown of responses to this question. 
The subjects were categorized into those students indicating that 
they had pharmacist relatives and those students who did not have 
pharmacist relatives, and any relationship with learning style scores 

was assessed using one-way analysis of variance.
The concrete experience scale was significantly different 

(p 4  .04) with those students reporting pharmacist relatives scoring 
higher than those students not reporting pharmacist relatives. The 
students who reported having pharmacist relatives scored lover on 
the abstract combination score (p 4  .05). The means of the analysis 
of variance are sunmarized in Table 25. A chi square statistic was 

performed between learning style and the two categories described 
above. No relationship was found. The null hypothesis was rejected.

Hypothesis 13: There is no relationship between students'
ratings of listed pharmacist activities and learning style.



Table 23. Summary of analysis of covariance with learning style scores as the dependent variables, 
grade point average as the covariate, and number of hours worked per week as the factor, 
(N = 363).

Learning Style Score
Grade Point 
Average

Number of Hours 
Worked Per Week Interactions

DF F P DF ....F . . . P . . . DF . . . F P
Active
Experimentation i 0.002 .969 4 1.650 .161 5 1.320 .254
Concrete
Experience i 1.733 .189 4 1.128 .343 5 1.249 .285

Reflective
Observation i 2.925 . 088 4 2.998 .018 5 2.983 .012

Abstract
Conceptualization i 2.990 .084 4 ' 2.428 .047 5 2.540 .028

Active i 0.242 .623 4 3.160 .014 5 2.550 .028
Abstract i 21.581 .001 4 2.400 .050 5 5.856 .001

DF = degrees of freedom 
F = F ratio 
P = probability
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Table 24. Summary of frequencies of responses for the variable 
"relationship to other pharmacists."

Pharmacist
Relative Frequency of Responses Percent of Responses

Parent 24 4.8
Grandparent 1 0.2

Sibling 19 3.8
Aunt or Uncle 46 9.2

Relationship not 
Specified 14 2.8

Tmd or More . 
Relatives 19 3.8

Missing 5 1.0

None 373 74.4

TOTAL 501 100.0



Table 25. Summary of results of analysis of variance with learning style scores as the dependent 
variables and having pharmacist relatives as the independent variable.

Learning Style 
Score

Pharmacist
Relatives

No Pharmacist 
Relatives Total F Ratio Probability

Number of Responses 109 373 482

Mean AE Score 16.07 15.79 15.86 0.75 .39
Standard Deviation (2.83) (3.00) (2.97)

Mean CE Score 15.31 14.65 14.80 4.34 O

Standard Deviation (2.76) (2.96) (2.92)

Mean RO Score 13.49 13.64 13.60 0.16 .68
Standard Deviation (3.43) (3.44) (3.44)

jvfean AC Score 17.08 ' 17.61 17.49 1.93 .16
Standard Deviation (3.45) (3.51) (3.50)

Mean ABSTRACT Score 1.77 2.96 2.69 3.85 .05
Standard Deviation (5.47) (5.59) (5.58)

Mean ACTIVE Score 2.59 2.16 2.25 0.50 00

Standard Deviation (5.36) (5.65) (5.58)
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Table 26 lists the mean response to each of the sixteen acti
vities. The activities listed, were recoded into three variables, 
"traditional" activities, "traditional/clinical" activities, and 
"clinical" activities as described by Anderson, Kimberlin, and Hadsall 
(1979). Pearson Correlations were run between learning style scores 
and the three variables just outlined. No significant correlations 
were found. Any relationship between the three variables and learning 
style was assessed using one way analysis of variance. Again no signi
ficant relationships.were found. The null hypothesis was not rejected.

Discussion
Hypothesis Cne: There is no predominant learning style among

pharmacy students (rejected).
The majority of the 501 pharmacy Students tested (50.8 per

cent were classified as convergers. The remainder of the students 
were fairly evenly divided among the other three quadrants (17.1 
percent accanmodators, 12.6 percent divergers, 19.5 percent assimila- 
tors) . This is consistent with previous work utilizing the Learning 
Style Inventory which indicates that professions tend to have the 
most notable concentrations of particular learning styles. Kolb 
reported that nursing and engineering students fell into the conver
ger quadrant (Kolb, 19761, and Plovnick (1975) reported that the 
majority of medical students he tested also fell into this quadrant.

If Keen's (1971). observations that individuals who possess 
a marked cognitive style are limited in their skills, and that their 
relatively unusual mode of thinking can make it difficult for others



Table 26. Summary of means and standard deviations of students' ratings of professional activities. 
Both individual activity means and standard deviations and categorical activity means 
and standard deviations are presented. (0 = least important; 5 = most important.)

Activity Mean Value Standard Deviation
Traditional Activities (combined score) 2.86 0.81
Extemporaneous Compounding 2.27 1.01
Typing Prescription Labels 2.59 1.31
Prescription Preparation 3.26 1.19
Pricing of Prescriptions 2.47 1.25
Maintaining Controlled Drug Records . 3.64 1.13

Traditional/Clinical Activities (Combined score) 3.94 0.66
Counseling Patients 3.75 1.01
Judging the Need for Refills 3.53 1.07
Taking Medication Histories 3.92 1.03
Checking for Drug Interactions 4.37 0.85
Telephone Triage for Minor Problems 3.55 1.10

Clinical Activities (Combined score) 3.73 0.71
Assessing Patient Compliance 3.75 1.01
Taking Blood Pressures 2.64 1.16
Reviewing Patient Charts 4.15 0.95
Monitoring Chronic Disease Patients 3.94 1.02
Providing In-Service Education 3.77 1.15
Interacting with Other Members of the Professional Staff 4.25 0.92
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(who do not possess this cognitive style) to ccmmunicate with them, 
it would suggest that these pharmacy students would be able to 
ccmmunicate with physicians and nurses more easily than they would 
be able to ccmmunicate with people, in general • (patients).

Hypothesis Two: Learning styles or learning style scores do
not vary with year in program (rejected).

Learning style did not vary with year in program. Only one 
of the six learning style scores, reflective observation, varied 
significantly with year in program; beginning students were more 
reflective than advanced students. The fact that this difference was 
not reflected by a significant difference on the combination score for 
active indicates that it should be interpreted cautiously, since the 
four scale scores are not as reliable as the two ccmbination scores. 
When the analysis was run using year of graduation as the independent 
variable (fourth-year Pham. D. students were canbined with third year 
B.S. students, etc.) no differences were found on any of the learning 
style scores. This would suggest that if the trend for more ad
vanced students to be less reflective than beginning students is 
valid, that this decrease in reflectivity is related to increased 
length of exposure to a pharmacy curriculum. Kolb (1976) states that 

there is a trend for students to become less reflective through the 
master's level; this general trend is the most likely explanation 
for the observed difference on the reflective observation scale.
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Hypothesis Three: learning styles or learning style scores
do not vary with site (not rejected).

No analysis was significant which indicates that there is no 
difference in the general mix of learning styles of students enrolled 
at each site. The core courses offered at each site are similar, 
which is the most likely factor which would account for this lack of 
difference.

In order to test for possible interactions between year in 
program and site on learning style scores, a two-way analysis of 
variance was done. The data collected for the pilot study was used 
as a "fourth year" at the B.S. site. Since the pilot data was 
collected at the end of the third professional at the B.S. site, and 
data was collected on all other subjects at the beginning of the 
next term, this was considered a reasonable means of achieving four 
years at each site. The analysis of reflective observation by site 
by year in program was significant. The variance due to year in 
program and the two-way interaction between year in program and site 
were significant. This indicates that year in program contributed

l
most of the variance to this learning style scale. These findings are 
again consistent with Kolb's general observation that students became 

less reflective through the master's level (Kolb, 1976).

Hypothesis Four: There is no relationship between learning

styles or learning style scores and age (not rejected).
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No significant relationship was found between age and learning 
style scores or learning style. Since the majority of the sample fell 
into a very narrow age range (mean = 25,2 years ± 3.3) it is not 
surprising that no significant difference was found among scores with 
this variable. Kolb (1976) reports an increasingly active orienta
tion fron age 16 to 35 with a "tapering off" toward a more reflective 
orientation in later years. The decrease in RO scores from first 
through fourth year pharmacy students does tend to reflect this trend, 
but the fact that the trend was not seen when age alone was tested 
indicates that there are other factors that influence this tendency.

Hypothesis Five: There is no difference in learning style or
learning style scores by sex of respondent (rejected).

The sex differences found among this sample support Kolb's 
(1976) observations that men and women score differently on the 
Learning Style Inventory. No differences were found on the active/ 
reflective dimension, and women tended to score higher on concrete 
experience, while men tended to score higher on abstract conceptuali
zation and on the "abstract" dimension. Unlike any of the sample 
groups reported by Kolb, this sample was not over-represented by 

males; the sample was composed of 270 females and 230 males. This 
suggests that the observed differences are in fact sex differences, 
and not due to differences in education or career choice variables as 

Kolb postulated (Kolb, 1976). The mean CE score for the females 
in this investigation was 15.2 ± 2.9; this is lower than the mean
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CE score reported for any group of females in Kolb's data (Kolb, 1976) 
Tie female samples that Kolb looked at were from colleges that em
phasized liberal arts and elementary education, Which are both majors 
more likely to fall in the diverger quadrant (high scores on CE and 
RO) according to Kolb (1976, p„ 35). This suggests that career choice 

variables may cane into play, with more concrete females choosing 
careers that are compatible with the concrete orientation, and less 
concrete females choosing careers that are more abstract in orienta
tion. The significant.difference between males and females on the 
combination score for abstract (p 4  .001) indicates that this observed 
sex difference is a reliable finding, since the combination scores 
have been shown to be more reliable than the scale scores.

Hypothesis Six: There is no relationship between learning

style or learning style scores and grade point average (rejected).
Although grade point average per se was not evaluated by Kolb, 

the Learning Style Inventory was compared to tvro aptitude tests for 

graduate study (in business and law). A positive relationship was 
found between high performance on these aptitude tests and an 
abstract and active orientation. The findings of the current investi

gation are consistent with this finding in that students who had an 
abstract and active orientation tended to have a higher grade point 

average than other students. Abstract conceptualization and the 
abstract combination score were positively correlated with GPA and 
the concrete experience score was negatively correlated with GPA.
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The post hoc Neuman-Keuls multiple range test indicated that convergers 

had significantly higher grade point averages than acccmmodators.
This suggests that learning style may be related to academic perform
ance in a particular field.

Since females were found to be significantly more concrete 
than males, and since there were fewer females in the converger 
quadrant than males, one might expect the overall GPA of females to 
be lower than that of males (since both a high abstract score and the 
converger learning style were significantly related to a higher GPA). 

This was not found to be true. A breakdown of GPA by sex yielded a 
mean of GPA for females of 2.98 ± 0.47 (N = 188) and a mean GPA for 
males of 2.97 ± 0.49 (N = 177).

Caution needs to be used in evaluating the data collected on 

grade point average in this study, because of the poor response rate 
(365 of 501 respondents provided this information). Only one first- 
year student at the Pharm. D. site (out of 120 completed instruments) 
provided this information, which accounted for most of the missing 
responses. This lack of response was traced back to poor question 
formulation on the questionnaire. Although this null hypothesis 
was rejected, it should be re-evaluated using complete information 
on a study population. Such a re-evaluation might clarify the 
apparently paradoxical interrelationships among learning style and 

learning style scores, sex, and grade point average. A summary of 
the mean GPA and number of responses by site, class, and sex is 
presented in Table 27.
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Table 27. Summary of mean grade point average of each class at each 
site divided by sex.

Site Class Sex Mean GPA N

Pharm. D. First Female 0 0
Pham. D. First Male 3.30 ± 0 1

Pharm. p. Second Fanale 3.03 ± .44 52

Pham. D. Second Male 3.07 ± .39 41

Pham. D. Third Female 2.97 ± .50 37

Pham. D. - Third Male 2.87 ± .54 40

Pham. D. Fourth Female 2.95 ± .42 45

Pham. D. Fourth Male 3.01 ± .47 47

B.S. First Female 2.97 ± .57 18

B.S. First Male 3.15 ± .40 15

B.S. Second Female 3.04 ± .51 20

B.S. Second Male 2.78 ± .65 15

B.S. . Third Female 2.89 ± .53 16

B.S. Third Male 2.81 ± .47 18
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Hypothesis Seven; There is no relationship between learning 
style or learning style scores and possession of a prior college 
degree (rejected).

Students who reported having a prior degree scored higher 
on the combination score for active than did other students 
(p 4  .05). Kolb (1976) reported an increasing tendency toward 
activity through the master's level. The trend toward increased 
abstractness of learning orientation with increased education was 
not observed in the testing of this hypothesis, but the trend toward 
an increased active orientation with increased amount of education 

was observed in the testing of this and earlier hypotheses.

Hypothesis Eight; There is no relationship between learning 
style or learning style scores and preference for learning situations 

(rejected).
Kolb's data (Kolb, 1976) on 144 Harvard MBA's ratings.of how 

much various learning situations facilitated their learning showed 
that concrete individuals tended to find theoretical readings unhelp
ful and student feedback helpful. Reflective observers found that 
lectures facilitated their learning. Those scoring high on abstract 
conceptualization preferred case studeies, theoretical readings, and 

thinking alone; they found exercises and simulations and talks by
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experts unhelpful. Those scoring high on active experimentation 

preferred projects, hcmework, small group discussions, and student 
feedback; they did not find lectures to be helpful.

In the present investigation students' preference for nine 
learning situations was assessed using a seven-point rating scale. 
Significant correlations were found. Those students scoring- 
high on reflective observation ranked discussions with peers low; a 
high score on abstract conceptualization was positively correlated 
with a preference for readings on theory (as was a high score on 
abstract); a high score on active experimentation was positively 
correlated with a preference for case studies, discussions with peers, 
laboratories, clerkships or practicums, and homework. The combination 
score active showed positive correlations with discussions with peers, 
term papers, clerkships or practicums, and homework. All of these 
findings are consistent with Kolb's earlier observations of the 
relationships between learning style scores and preferences for learn

ing situations. This suggests that students' preferences for the 
nanner in which course material is presented can be predicted on the 

basis of learning style scores for a defined group of students.

Hypothesis Nine; There is no relationship between learning 
style or learning style scores and the use of a language other than 
English in the student's heme (rejected).

Students frem homes where a language other than English was 

spoken scored higher on the reflective observation scale and lower on
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the abstract conceptualization scale and on the combination score for 

abstract than did students from homes where English was spoken. The 
majority of students who were from homes where a language other than 
English was spoken indicated that an Oriental language was spoken 
in their home (127 of 183 responses). It was hypothesized that the 
use of a language other than English in the student's home might 
influence the student's interpretation of the words that make up 
the Learning Style Inventory. A difference in interpretation of the 
words in the LSI may be the reason for the differences found on the 

three scores outlined above, or there may be cultural differences 
which come into play. Further investigation using an instrument 
which controls for language differences needs to be done before the 
differences noted on scores can be attributed to language or culture.

Hypothesis Ten; There is no relationship between learning 

style or learning style scores and students' preference for practice 
setting after graduation (not rejected).

Learning styles and learning style scores were not found to 
be related to students' preference for practice setting after gradua
tion. This indicates that the Learning Style Inventory is not useful 
for predicting the career specialty choices of pharmacy students. 
These findings are consistent with those of Wunderlich and Gjerde, 

who found that the LSI was not useful for predicting career specialty 
choices of medical students (Wunderlich and Gjerde, 1978).
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Hypothesis Eleven; There is no relationship between the 
average number of hours worked per week during the last academic 
year, learning styles or learning style scores, and grade point 
average (rejected).

Those students who reported working the most during the last 
academic year scored higher on abstract conceptualization, a scale 
which is positively correlated with GPA. These students, however, 
had a mean GPA which was lower than the overall mean GPA. The mean 

GPA for the study sample was 2.97 ± .48, N = 363; the mean GPA for 
students who reported working more than thirty hours per week was 
2.85 ± .74, N = 13}. Students who did not work scored higher on 
reflective observation than did other students. This finding might be 

related to year in program, since beginning pharmacy students scored 
higher on reflective observation, or it might be related to the use 
of a language other than English in a student's heme. The data need 
to be further analyzed to see if either of these relationships hold. 
Because of the poor response rate to the question on GPA obtained, 
it is difficult to draw definite conclusions at this point concerning 
the relationship between GPA and the average number of hours worked 

per week.

Hypothesis Twelve; There is no relationship between having 
pharmacist relatives and learning style or learning style scores 

(rejected).



109

Students who reported having pharmacist relatives scored 
higher on the CE scale and lower on the combination score for 
abstract than students who reported not having pharmacist relatives. 
Whether this difference is related to the career indecision reported 
by previous investigators (Smith, 1968a) cannot be extrapolated frcm 
these results; the learning style scores of this subgroup do differ 
from thex study population as a whole. Further investigation is needed 
to assess any significance of these findings.

Hypothesis Thirteen: There is no relationship between
students' ratings of listed pharmacist activities and learning style 
scores or learning style (not rejected).

No significant differences in the ratings of pharmacist 
activities by learning style or learning style scores were found.
This indicates that learning style does not influence students' 
perceptions of the importance of selected professional activities.
It is not known if this equitable perception of the importance of 
professional activities translates into equitable performance of 

these professional activities.
As an overview of this chapter, it is important to understand 

that Kolb's learning style dimensions (active/reflective and abstract/ 
concrete) do change in students. His observations that students 
become more active with increased time in a formal education setting 

was supported by the results of this investigation. The abstract 

dimension also varied significantly with several variables (sex, GPA, 
native language, and pharmacist relatives). It is not known to what
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extent an individual's learning style can be modified or how it can 
be modified. Logically, it would be most desirable to equip the 
student with an ability to use all four learning modes Kolb delineates: 
concrete experience, reflective observation, abstract conceptualiza
tion, and active experimentation. A student who can use the appro
priate learning mode in a given situation is most likely to maximize 

the amount of learning he derives from that situation. Pharmacy 
students who are able to use the four learning modes effectively are 
more likely to be able to develop or adapt to new practice settings.
For this reason it is somewhat disturbing that the predominant learn
ing modes of the converger (the major learning style of the pharmacy 
students studied), active experimentation and abstract conceptualiza
tion, are apparently enhanced as the student goes through the curri
culum. If answers are developed to the first two questions posed 
(how much can learning style be modified, and how can learning style 
be modified) it would seem reasonable to develop a curriculum which 
would ensure competence in all four learning modes in order that 
graduating pharmacists have the abilities to ensure the survival and 

growth of the profession.



CHAPTER 5

SUMMARY, CONCLUSIONS AND RECCMMENDATIONS

The purpose of this investigation was to assess the pattern 
of learning styles among pharmacy students and the relationship of 
the independent variables to learning style. This study relied 

conceptually on the Experiential Learning Model of Kolb (1971).
The pharmacy students at two colleges of pharmacy were 

surveyed after class or by mail. One college offered a bachelor 
of science degree and the other college offered a Pharm. D. degree. 
The survey instrument was composed of Kolb's Learning Style Inventory 
and a questionnaire developed by the investigator.

Thirteen null hypotheses concerning the learning styles of 
pharmacy students were tested. The hypotheses were:

1H0 —  There will not be a predominant learning style among 
pharmacy students (rejected) .

2H0 —  Learning style scores do not vary with year in program 

(rejected).
3H0 —  Learning style scores do not vary with study site (not 

rejected).
sxx 4HO —  There is no relationship between age and learning style 

scores (not rejected).
5H0 —  There is no difference in learning style scores or learn

ing style between males and females (rejected).
Ill
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6H0 —  There is no relationship between grade point average and 

learning style or learning style scores (rejected).
7H0 —  There is no relationship between possessing a prior 

college degree and learning style or learning style scores (rejected).
8H0 —  There is no relationship between students' preference for 

stated learning situations and learning style scores or learning 
style (rejected).

9H0 —  There is no relationship between a students' primary 
language and the student1s learning style scores (rejected).

10HO —  There is no relationship between a students' preference 
for practice setting after graduation and the students' learning style 

scores (not rejected).
11H0 —  There is no relationship among number of hours worked per 

week during the last academic year, learning style scores and grade 

point average (rejected).
12H0 —  There is no association between having pharmacist rela

tives and learning style or learning style scores (rejected).
13H0 —  There is no relationship between a student's rating of 

the listed pharmacist activities and the student's scores on the 
Learning Style Inventory (not rejected).

The Statistical Package for the Social Sciences (Nie et al., 
1975) computer program package was used in the analysis of the study

results.
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Conclusions
The majority of pharmacy students tested (50.8 percent) were 

classified as convergers. The remainder were fairly evenly divided 

among the remaining three quadrants (76 acccmmodators, 56 divergers, 
and 87 assimilators).

Analysis of learning style scores by year in program indicated 
that only the reflective observation scale significantly differed by 

year, with students scoring lover (becoming less "reflective") as 
they progressed through a pharmacy program. There were no differences 
found between the two study sites on learning style scores or learn
ing style. No variation was noted with age of respondent.

learning style did vary significantly with the gender of the 
respondent. Females were represented more than males in the acccmmo
dator quadrant, and males were represented more than females in the 
converger quadrant. Both sexes were equally represented in the 
remaining tvro quadrants, diverger and assimilator. Females tended to 
score higher on the concrete experience scale than did males, and 
males tended to score higher on the abstract conceptualization scale 

than did females. Males scored higher on the combination score for 

abstract than did females.
• Grade point average was positively correlated with abstract 

conceptualization .scores and abstract scores, and negatively correlated 

with concrete experience scores. A poor response rate for this self- 

reported variable dictates a cautious interpretation of these findings.
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Students who indicated they had a prior degree tended to 
score higher on the active canbination score than did those students 
who did not possess a prior degree. Because of the lack of associa
tion found between learning style scores and age in this study, it 
is felt that this is probably a real difference due to greater amount 
of academic experience rather than an age-related effect. It should 
be noted, however, that no attempt was made to quantify previous 
years of college experience not leading to a prior degree among the 
respondents. Because of this, the results of this hypothesis must be 
interpreted cautiously.

The significant correlations found between learning style 
scores and preference for learning situations were consistent with 
Kolb's findings (1976). "Case Studies" was positively correlated with 
AE score; "Peer Discussions" was positively correlated with AE score 
and active, and negatively correlated with ED; "Theoretical Readings" 

was positively correlated with AC score and abstract; "Laboratories" 
was positively correlated with AE score; "Term Papers" was positively 
correlated with active, "Clerkship" was positively correlated with AE 

score and active; and "Homework" was positively correlated with AE 
score and active. The relationships found between learning style and 
preference for learning situations are also consistent with Kolb's 
predictions. The two active learning styles (convergers and 

accomodators) preferred "Peer Discussions" more, than assimilators, 
"Term Papers" were preferred by accanmodators (active and concrete)



more than by the two reflective learning styles (divergers and 

assimilators).
The findings that students Who indicated that a language was 

spoken in their heme other than English tended to score higher on 
the RO scale and lower on the AC and abstract scales indicate that 
this.variable does influence learning style scores. No attempt 
was made to analyze this variable by language categories. Whether 
this difference can be attributed to semantics (i.e. interpretation 
of the wards comprising the test instrument) or to a real difference 
in emphasis on one or more of Kolb's four dimensions of the learning 
process by cultural background cannot be determined from these 
results.

No relationship was found between learning style or learning 

style scores and practice preference of students. This indicates 
that Kolb's instrument is not able to distinguish among individuals 

attracted to different specialty areas of pharmacy practice.
The average number of hours worked during the last academic 

year was related to two of the learning style scores; those students 
working more than thirty hours per week scored higher on AC than 
other students, and those students not working scored higher on RO 
than other students. Since grade point average also was higher among 
students who scored high on AC, an analysis of covariance was run 
using grade point average as the covariate and "hours worked" as 
the factor. The significance of the relationship between average 

number of hours worked per week and the two learning style scores

115
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still held. Students who reported having pharmacist relatives 
scored higher on concrete experience and lower on abstract than 
did those students who reported not having pharmacist relatives.

There were no significant relationships found between learn
ing style or learning style scores. and ratings of professional 
activities.

Reccmmendations

The reccmmendations to be made are divided into three cate
gories: recommendations for the design of future studies, recommen
dations for areas of further investigation, and reccmmendations 
concerning applications of the Learning Style Inventory.

The investigation reported was cross-sectional.- The predic
tion or observation of change in learning style over time is not 
possible because of this. Although the data indicate that there was 
a significant change on.the reflective observation scale from the 
first to fourth year students, this change needs to be evaluated with 
a longitudinal study to determine if it is consistent with each 
class as the students in the class progress through the pharmacy 
curriculum. The present investigation was unable to distinguish 
among the practice preferences of pharmacy students on the basis of 

learning style; the search for parameters that differentiate practice 

specialty choice needs to be continued. It may be more worthwhile 

to evaluate any differences among successful practioners of each 
practice specialty first, to determine what differences (if any! exist 

among practioners in specialty areas.
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The interrelationships between native language and grade 
point average, and between the amount of time worked by students 
and grade point average need to be further explored. The relation
ship between learning style and grade point average also needs 
further investigation, with the influence of factors such as sex 
and prior degree taken into account.

Differences, if any, among the final products (graduates) of 
five- and six-year pharmacy program need to be critically assessed. 
Factors that need to be taken into account are the quality and 

quantity of experiential training in each type of program; the inclu
sion of an additional year of study to a program is an expensive 
undertaking for both colleges and students, and the benefit of such 

an addition needs to be clearly demonstrated before being generally 
adopted.

The ways that people learn and the factors that influence 
the learning process are unquestionably worthwhile areas for investi
gation. This area of research is relatively new, with the majority 
of work having been done in the last twenty years. None of the 

current models of the learning process, including Kolb's, are 
completely satisfactory. Kolb's model errs on the side of over
simplification, as does his Learning Style Inventory. Because of 
this, the LSI is not recommended for use in screening applicants for 

admission to pharmacy. This instrument may be useful for counseling 
individual students in conjunction with, other instruments to assess 
personality and value structures to aid the student in career planning.
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Kolb's model provides a useful perspective for viewing the 
processes of learning and development in people as they mature, and 
it serves as the basis for a theoretical framework for viewing the 
relationships between learning styles and other aspects of learning 
and individual development. Kolb's Learning Style Inventory is not 
sensitive enough by itself to be useful for investigating the rela
tionship between learning styles and the amount of learning that 
occurs in given situations; and this is an area that needs further 
investigation. For such research to be meaningful, a more specific 
instrument needs to be developed which takes into account the influ
ence of such factors as culture and personality along with the 
amount of learning and the resulting competence of the individual.
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questionnaire

1. What is your age?__________
2. What is your sex? FEMALE_____ MALE_____
3. Is any language other than English used routinely in your home? YES____ NO____

If "YES", what language is used?__________ ________ ________
4. How many hours of work per week did you average during school in the past

academic year? NONE_____ 10 HOURS OR LESS_____
11 TO 20 HOURS_____ 21 TO 30 HOURS_____ MORE THAN 30 HOURS

5. What year will you graduate? 19____; Which semester? SPRING____ FALL___ _
6. What degree will you receive?__________________________ _____
7. What is your approximate cumulative grade point average for your entire college

career? (ie: 2.50) :_________________
S. How many quarters/semesters does this grade point average represent?

QUARTERS SEMESTERS__________
9. If this previous course work led to a degree, list the degree and major:

10. Considering your entire college career, circle your preference for each of the 
following learning situations.
( x = no exposure to the situation; 0 = least preferred; 6 = most preferred )
X 0 1 2 3 4 5 6 LECTURES
X 0 1 2 3 4 5 6 CASE STUDIES (written situations for analysis)
X 0 1 2 3 4 5 6 INFORMAL DISCUSSIONS WITH OTHER STUDENTS
X 0 1 2 3 4 5 6 EXAMINATIONS
X 0 1 2 3 4 5 6 READINGS ON THEORY (vs. labs or problems)
X 0 1 2 3 4 5 6 LABORATORIES
X 0 1 2 3 4 5 6 TERM PAPERS
X 0 1 2 3 4 5 6 CLERKSHIPS, OR PRACTICUMS, OR EXTERNSHIPS
X 0 1 2 3 4 5 6 HOMEWORK (ie: assigned readings or problems for

class discussion or grading)

11. What do you THINK you will be doing after graduation; what would you PREFER to 
do after graduation? (CHECK ONE ITEM ONLY IN EACH COLUMN) :
PRACTICE IN: WHAT I THINK WHAT I WOULD PREFER

INDEPENDENT RETAIL PHARMACY __________ __________
CHAIN PHARMACY __________ __________
HOSPITAL PHARMACY _ _ _ _ _  __________
PHARMACEUTICAL INDUSTRY __________ __________
FURTHER STUDY _________ __________
OTHER - SPECIFY:__________  __ _______ __________
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Dear Pharmacy Student:
You are enrolled in one of two pharmacy programs participating 

in a study designed to gain insight into how pharmacy students prefer 

to learn. Your responses to the attached questionnaire and Learning 
Style Inventory will yield valuable information that may be given 
future consideration in designing more meaningful learning experiences 
for pharmacy students. ALL INFORMATION WELL BE COMPLETELY CONFIDEN

TIAL. It is important that each class in pharmacy have as many 
participants as possible, so please take a few minutes to complete 
the attached sheets.

Again, I emphasize that all responses will be held in strictest 

confidence. Thank you for your time and your cooperation.

Sincerely,

Mary L. Garvey 
Pham. Graduate Student
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QUESTIONNAIRE

1. What i s  y o u r  d a t e  o f  b i r t h ? __________  ,_________,_________
MONTH 1 DAY 1 YEAR

2 .  What i s  y o u r  s e x ?  FEMALE________  MALE________

3 .  I s  a n y  l a n g u a g e  o t h e r  t h a n  E n g l i s h  u s e d  r o u t i n e l y  i n  y o u r  h o m e?  YES____  NO

I f  "YES" w h a t  l a n g u a g e  i s  u s e d ? ______________ ____________________________

4 .  Do y o u  h a v e  a n y  r e l a t i v e s  who a r e  p h a r m a c i s t s ? YES______ NO____ _

I f  "Y ES",  c h e c k  t h o s e  t h a t  a p p l y :  PARENT____ _ GRANDPARENT_______

S IBLING______ AUNT /UNCLE ______

5 .  How m any h o u r s  o f  w o r k  p e r  w e e k  d i d  y o u  a v e r a g e  d u r i n g  t h e  p a s t  a c a d e m i c

y e a r ?  NONE_______  10 HOURS OR LESS_______  11 TO 2 0  HOURS

21 TO 3 0  HOURS________  MORE THAN 3 0  HOURS__________

6 .  What y e a r  w i l l  y o u  g r a d u a t e ?  19 _____; W h ich  s e m e s t e r ?  SPRING_____ FALL______

7 .  What d e g r e e  w i l l  y o u  r e c e i v e ?  ______________________________________________________

8 .  What i s  y o u r  a p p r o x i m a t e  g r a d e  p o i n t  a v e r a g e  f o r  y o u r  c a r e e r  a s  a  p h arm 

a c y  s t u d e n t ?  ( i e : 2 . 5 0 )  :________' _____________________________

9 .  How m any q u a r t e r s / s e m e s t e r s  d o e s  t h i s  g r a d e  p o i n t  a v e r a g e  r e p r e s e n t ?

QUARTE RS________________ SEME S TE RS___________

1 0 .  I f  a n y  p r e v i o u s  c o u r s e  w o r k  l e d  t o  a  d e g r e e ,  l i s t  t h e  d e g r e e  a n d  m a j o r :

1 1 .  C o n s i d e r i n g  y o u r  e n t i r e  c o l l e g e  c a r e e r ,  c i r c l e  y o u r  p r e f e r e n c e  f o r  e a c h  o f  

t h e  f o l l o w i n g  l e a r n i n g  s i t u a t i o n s .

(  x = n o  e x p o s u r e  t o  t h e  s i t u a t i o n ; 0 = l e a s t  p r e f e r r e d ;  6 = m o s t  p r e f e r r e d )

a .  x 0 1 2 3 4 5 6 a .  LECTURES

b .  x 0 1 2 3 4 5 6 b .  CASE S T U D I E S ( w r i t t e n  s i t u a t i o n s  f o r  a n a l y s i s )

C. X 0 1 2 3 4 5 6 c .  INFORMAL DISCUSSIONS WITH OTHER STUDENTS

d .  x 0 1 2 3 4 5 6 d .  EXAMINATIONS

e .  x 0 1 2 3 4 5 6 e .  READINGS ON THEORY ( v s .  l a b s  o r  p r o b l e m s )

f . X 0 1 2 3 4 5 6 f .  LABORATORIES

g. X 0 2 3 4 5 6 g .  TERM PAPERS

h .  x 0 1 2 3 4 5 6 h .  CLERKSHIPS, PRACTICUMS, OR EXTERNSHIPS

i .  x 0 1 2 3 4 5 6 i . HOMEWORK ( i e :  a s s i g n e d  r e a d i n g s  o r  p r o b l e m s

f o r  c l a s s  d i s c u s s i o n  o r  g r a d i n g )
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QUESTIONNAIRE, PAGE TWO

12.  What d o  y o u  THINK y o u  w i l l  b e  d o i n g  a f t e r  g r a d u a t i o n ; w h a t  w o u l d  y ou

PREFER t o  d o  a f t e r  g r a d u a t i o n ? ( C h e c k  ONE ITEM ONLY i n  e a c h c o l u m n ) :

PRACTICE I N : What I THINK What I w o u l d  PREFER

a.INDEPENDENT RETAIL PHARMACY a . a .
b .  CHAIN PHARMACY b . b .
c .  HOSPITAL PHARMACY c . c .
d .  PHARMACEUTICAL INDUSTRY d . d .
e :  FURTHER STUDY e . e .
f . OTHER -  SPECIFY: f . f .

13 .  P l e a s e  r a t e  t h e  f o l l o w i n g  a c t i v i t i e s  w h i c h  y o u  f e e l  w i l l  b e  m o s t  i m p o r t a n t

t o  y o u r  p h a r m a c y  p r a c t i c e  u p o n  g r a d u a t i o n .
ACTIVITY (1  = l o w e s t  p r i o r i t y ; 5 ** h i g h e s t  p r i o r i t y )

a .  A s s e s s i n g  p a t i e n t  c o m p l i a n c e

b . P e r f o r m i n g  e x t e m p o r a n e o u s  c o m p o u n d in g

c .  T y p i n g  l a b e l  i n f o r m a t i o n  f o r  p r e s c r i p t i o n s  t o  b e  d i s p e n s e d

d .  T a k i n g  b l o o d  p r e s s u r e s

e .  P r o v i d i n g  p a t i e n t  c o u n s e l i n g

f .  R e v i e w i n g  p a t i e n t  c h a r t s

g .  P r e p a r a t i o n  o f  Rx/OTC f o r  d i s p e n s i n g

h .  P r i c i n g  p r e s c r i p t i o n s  and b i l l i n g  t h i r d  p a r t i e s

i .  J u d g i n g  n e c e s s i t y  f o r  r e f i l l s

j . C o n t r o l l e d  d r u g  r e c o r d - k e e p i n g

k .  T a k i n g  m e d i c a t i o n  h i s t o r i e s

l .  E v a l u a t i n g  c h a r t / p r o f i l e  f o r  p o t e n t i a l  d r u g  i n t e r a c t i o n s

m. M o n i t o r i n g  c h r o n i c  d i s e a s e  p a t i e n t s

n .  P r o v i d i n g  i n - s e r v i c e  e d u c a t i o n  (MD, N u r s e )

o .  I n t e r a c t i o n  w i t h  p r o f e s s i o n a l  s t a f f

p .  T r i a g e  ( b y  p h o n e )  o f  m i n o r  i l l n e s s e s  a n d / o r  m e d i c a t i o n  p r o b l e m s

a . 1 2 3 4 5

b . 1 2 3 4 5

c . 1 2 3 4 5

d . 1 2 3 4 5

e . 1 2 3 4 5

f . 1 2 3 4 5

g - 1 2 3 4 5

h . 1 2 3 4 5

i . 1 2 3 4 5

j . 1 2 3 4 5

k . 1 2 3 4 5

1 . 1 2 3 4 5

m. 1 2 3 4 5

n . I 2 3 4 5

0 . 1 2 3 4 5

P- 1 2 3 4 5
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flimstiraetiioinis
There are nine sets of four words listed below. Rank each set of four 
words, by assigning a “4” to the word that best characterizes your 
learning style, a “3” to the word that next best characterizes your 
learning style, a “2” to the next most characteristic word, and a “1” to 
the word that is least characteristic to you as a learner. Be sure to 
assign a different rank number to each of the four words in each set; 
do not make ties.

d i s c r im in a t in g te n ta t iv e involved p r a c t ic a l

____ re c e p t iv e re le v an t an a ly t ic a l im p ar t ia l  |

____ fe e l in g w a tc h in g th in k in g d o in g

a c c e p t i n g r isk - tak e r  I ev a lu a t iv e a w a re

in tu i t iv e p ro d u c t iv e log ical
-

q u e s t i o n in g

a b s t r a c t o b se rv in g

...........................  .....

c o n c r e t e

............

a c t iv e

____ p r e s e n t - o r i e n t e d re f le c t in g fu tu re - o r ie n te d p r a g m a t ic

e x p e r i e n c e o b s e rv a t io n co n cep tu a l iza t io n e x p e r im e n ta t i o n

I i n t e n s e  I r e s e rv e d  I __ ra t io n a l ____ r e s p o n s i b l e
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