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ABSTRACT 

Problem solving in pharmacy students was examined 

using four patient simulations. Demographic data was 

collected to determine the relationship between problem 

solving and GPA, sex or PCAT scores. Problem solving style 

was also determined. 

Students enrolled in the College of Pharmacy at the 

University of Arizona formed the study population. Clinical 

pharmacy faculty and non-pharmacy students served as 

control groups. 

Clinical faculty were significantly better problem 

solvers than pharmacy students who were better than non-

pharmacy students. Clinical faculty were thorough and 

discriminating in style. Students had less effective styles 

which progressively improved with each year of pharmacy 

school. 

After controlling for GPA, there were no sex 

differences on any parameter. Problem solving proficiency 

and efficiency correlated positively with GPA's; errors of 

omission and commission correlated negatively. PCAT scores 

did not correlate with problem solving indices. Independent 

variables group, sex, GPA and PCAT were only of slight value 

in predicting problem solving ability. 

xiii 



CHAPTER 1 

INTRODUCTION 

A problem arises when a living creature has a goal 

but does not know how this goal is to be reached (Duncker, 

1945). Locating a correct combination of responses to 

achieve the goal is called problem solving (Davis, 1966). In 

fact, any goal-directed sequence of cognitive operations may 

be called problem solving (Anderson, 1980). McGuire, Solomon 

and Bashook (1976) state that "problem solving is 

ubiquitous; it is requisite in every field of endeavor, at 

every age, and for every human condition". 

Ways, Loftus and Jones (1973) claim problem solving 

is a universal modus operandi in the medical profession and 

that it is central, regardless of role. They further state 

that "the problem solving mode presents the integrating 

force for all information in the medical profession, from 

basic science through clinical specialization, as that 

information is used in the practice of medicine". 

In this way, pharmacy parallels medicine. The 

pharmacist acts as a primary care provider in the clinic, 

hospital and particularly the community setting (Bass, 

1975). Problem solving is used by the pharmacist daily in 

providing drug information to physicians and nurses, 

1 



2 

advising patients on over-the-counter medications and in 

referring patients to other health care practitioners 

(Roffman, Tobias and Speedie, 1980). Millis (1975) 

proclaimed that "it is the pharmacist's ability to provide 

solutions based on both his best professional judgment and 

the most current scientific knowledge that confers his 

professional status and differentiates his work from that of 

a technician". Roffman et al. (1980) feel that since 

problem-solving ability is so central to effective pharmacy 

practice, the teaching of these skills should be an integral 

part of current pharmacy education. 

In the 1 96 0's, the medical profession questioned 

traditional examinations, which measured knowledge content 

but not processes. Based on earlier work by Glaser, Damrin 

and Gardner (1954), Rimoldi (1955, 1960, 1961, 1963) 

developed patient management problems (PMP's) to test the 

problem solving ability of medical students. McGuire and her 

colleagues at the University of Illinois (McGuire, 1963; 

McGuire and Babbott, 1967; McGuire and Wezeman, 1974; 

McGuire, Solomon and Bashook, 1976; McGuire, Bashook and 

Forman, 1976) perfected the construction and use of 

simulations for that purpose. As an instrumen.t to measure 

problem solving skills, the written simulation is considered 

to approach the ideal (Tobias, Speedie and Kerr, 1978). 
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As nursing skills are heavily dependent on problem 

solving abilities, the profession of nursing also began to 

develop and use simulations in testing problem solving in 

its students (de Tournyay, 1968a, 196 8b; Dincher and 

Stidger, 1976). Pharmacy has been less active thus far 

in investigation of problem solving. Although problem 

solving plays a critical role in the delivery of 

pharmaceutical services and affects all aspects of pharmacy 

practice, very little work has been done in this area. Bond 

and Angaran (1978) described the use of simulations to test 

pharmacy students on clinical pharmacy and therapeutics. 

Fielding and Page ( 1 978) used four PMP simulations to test 

problem solving in Canadian pharmacy students at the 

University of British Columbia. These authors followed up 

with a comparison of performance on PMP's and real-life 

performance by one group of these pharmacists in Canada 

(Page and Fielding, 1980). Aside from these three studies, 

little else has been reported in the area of defining 

problem solving in pharmacy. 

Statement of the Problem 

Problem solving plays a critical role in all phases 

of pharmacy practice. However, few studies on the subject 

exist in this field in the pharmacy literature. One study 

has been done in Canada to evaluate these skills in 

pharmacy students. Presently, no studies could be found in 
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the literature pertaining to pharmacy students in the United 

States, and no verification has been made of the Canadian 

study. That study reported total problem solving scores, but 

not other measures of ability such as proficiency, 

efficiency, errors of omission, errors of commission or 

problem solving style. In that study, no attempt was made to 

discern differences in problem solving between sexes or 

among those of differing academic ability. 

A need exists to investigate problem solving in 

pharmacy students and to discern any distinct patterns or 

styles which these students may have. 

Purpose of the Study 

This research study sought to identify the relative 

problem solving abilities among different years of pharmacy 

students. A general hypothesis of this study was that this 

ability would increase with each year of study. 

An attempt was made to determine any differences in 

problem solving due to sex, academic standing, or prior 

scores on the Pharmacy College Admission Test (PCAT). 

This study also sought to identify a predominant 

style of problem solving in pharmacy students. A significant 

application of these findings would be that, if a deficiency 

or inefficient style were detected, then remedial measures 

could be taken. 
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Objectives 

This study attempted to achieve the following ten 

obj ectives: 

Objective 1 

The first objective was to collect demographic data 

on subjects to determine their sex, grade point average 

(GPA) at the present university, and PCAT scores. 

Objective 2 

The second objective was to collect data on problem 

solving through administration of four simulations to each 

year of pharmacy students. 

Objective 3 

The third objective was to collect data on students 

from the School of Hea 11h-Re 1ated Professions (HRP) who 

would be representative of non-pharmacy students to 

determine if a difference existed between responses from 

these two groups. 

Objective 4 

The fourth objective was to collect data from 

clinical faculty members to determine whether- differences 

existed in problem solving ability between students and 

pharmacists having a high level of clinical expertise. 
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Objective 5 

The fifth objective was to determine if a difference 

in the problem solving process existed among groups tested. 

Four sub-objectives were determined: (1) differences in 

proficiency, (2) differences in efficiency, (3) differences 

in errors of omission, and (4) differences in errors of 

commi ss ion. 

Objective 6 

The sixth objective was to determine if a difference 

in the problem solving process existed among the subjects 

tested based on demographic data. Two sub-objectives were 

determined: (1) differences between sexes on scores and 

(2) differences among groups classified according to GPA. 

Objective 7 

The seventh objective was to determine whether a 

correlation existed between any of the problem solving 

scores and PCAT scores in pharmacy students. 

Objective 8 

The eighth objective was to determine if a single 

style of problem solving as described by McGuire (1963) 

predominated in the groups tested. 



7 

Objective 9 

The ninth objective was to determine if a difference 

in style existed among pharmacy students, practising 

pharmacists, and non-pharmacy students. 

Objective 10 

The tenth objective was to investigate the multiple 

relationships among dependent and independent variables. 

Statement of the Research Hypotheses 

This research tested ten major hypotheses. All 

hypotheses were evaluated at the .05 significance level and 

are outlined below in the research hypothesis form. 

Hypothesis I 

There is a difference in proficiency scores on the 

simulations among the students in each year of the pharmacy 

program and the clinical faculty or non-pharmacy students. 

Non-pharmacy students will score the lowest, pharmacy 

students will score higher than non-pharmacy students and 

will increase scores with each increased year of pharmacy 

education. Clinical faculty will score highest. 
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Hypothesis II 

There is a difference in efficiency scores among the 

various groups tested. Clinical faculty will be most 

efficient and non-pharmacy students least efficient. 

Pharmacy students will score higher with each year of 

education, and scores will range between those of non-

pharmacy students and clinical pharmacy faculty. 

Hypothesis III 

There is a difference in errors of omission among 

groups tested. These will be greatest in non-pharmacy 

students, less in pharmacy students and least in clinical 

pharmacy faculty. Errors of omission will decrease with each 

year of pharmacy education. 

Hypothesis IV 

There is a difference in errors of commission among 

groups tested. As with errors of omission, they will be 

greatest with non-pharmacy students, less with pharmacy 

students and least with clinical pharmacy faculty. Errors of 

commission will decrease with each year of pharmacy 

educa tion. 

Hypothesis V 

The predominant problem solving style of the 

clinical faculty is thorough and discriminating. Other 

groups will not have a single style. 
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Hypothesis VI 

There is a difference in problem solving style 

between clinical faculty and other groups with students 

being less thorough and discriminating in style. 

Hypothesis VII 

There is a difference in problem solving between 

sexes in proficiency, efficiency, errors of omission, errors 

of commission and style. 

Hypothesis VIII 

GPA's will correlate positively with proficiency and 

efficiency and negatively with errors of omission and errors 

of commission. 

Hypothesis IX 

Scores on PCAT will correlate positively with 

proficiency and efficiency and negatively with errors of 

omission and commission in pharmacy students. 

Hypothesis X 

The independent variables described above will serve 

to predict problem solving scores. 
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Rationale for Research Hypotheses 

Pharmacy students are individually selected to enter 

the College of Pharmacy based in part on scholastic ability. 

Scholastic ability to some degree reflects problem solving 

ability, hence they would be expected to score higher than 

students in a general program such as Health-Related 

Professions, who are not individually selected. As PCAT and 

GPA measure problem solving ability to some degree, one 

would expect high scores on these measures to correspond 

with high scores on problem solving. Also, pharmacy students 

receive extensive exposure to drugs and pharmacotherapy of 

patients which other students do not. This would result in 

higher scores. As the student progresses in school, more 

exposure is gained to drug therapy, patient management and 

clinical problem solving. Thus, problem solving skills 

should increase in each year of the curriculum and should be 

highest in clinical faculty. 

The foregoing discussion would be relevant for 

proficiency, efficiency, errors of omission and errors of 

commis s ion. 

It would be expected that the clinical faculty would 

possess a high degree of expertise and, as scores would be 

high on proficiency and low on errors of commission, they 

would have a problem solving style which would be thorough 

and discriminating. One would expect students with less 
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expertise to be less thorough and discriminating, which 

would result in a different, less efficient style. The exact 

style would be difficult to predict. 

Garvey (1983) found a difference in learning styles 

between male and female pharmacy students. As learning style 

and problem solving style appear to have much in common, one 

would hypothesize a difference between sexes in problem 

solving scores. 

Definitions 

For the purpose of this study, the following terms 

are defined: 

1 • Pharmacy student. A person enrolled in a college of 

pharmacy in pursuit of an undergraduate degree. 

2. Problem solving. A goa 1-directed sequence of cognitive 

func tions. 

Zha.£ffia..c j. s;_t • A person who has been granted a degree in 

pharmacy and practises the profession of pharmacy. 

4. Cognitive functions. Mental processes involved in active 

thinking for the purpose of solving a problem. 

5. Error of commis s ion. Selecting a mode of action that 

would prove deleterious to the solution of a problem. 

6. Error of omission• Neglecting to undertake an action 

that is considered essential for solving a given problem. 



12 

7. Proficiency. The percent agreement with the criterion 

group in selecting indicated choices. The weighted sum of 

choices selected that were harmful to the patient is 

subtracted from the weighted sum of selected choices that 

were beneficial to the patient, and the resultant score is 

divided by the maximum possible score to be achieved by 

selecting all essential items. 

8. Efficiency. The percent of the choices made by the 

subject which were helpful to the patient in terms of the 

total number of choices the subject selected. 

9. Style. The manner of expression of problem solving in an 

individual. Style reflects the proficiency and proneness to 

error in subjects and can be divided into four quadrants: 

i) thorough and discriminating, ii) shotgun, iii) random or 

iv) constricted by plotting proficency scores against error 

pronenes s. 

10.Clinica l pharmacy faculty. Those educator/clinicians 

on the faculty of the College of pharmacy engaged primarily 

in patient-oriented pharmacy practice. 



CHAPTER 2 

REVIEW OF THE LITERATURE 

This chapter will review the nature of problem 

solving - its concepts, its constructs, its relationships to 

other mental processes - as described by current theory. 

Problem solving styles will be described as will 

facilitators and inhibitors of the problem solving process. 

Classical research in problem solving will then be 

reviewed, followed by a summary of studies on problem 

solving done in medicine, nursing and pharmacy respectively. 

The development of the Patient Management Problem (PMP), 

which has been the tool most used for problem solving 

evaluation in health care, will next be described. Finally 

will be a summary of the development of PMP's for pharmacy, 

and specifically the development of those simulations by 

Fielding and Page (1978) which are used as the basis for the 

instrument utilized in this research. 

The Nature of Problem Solving 

Duncan (1959) defines thinking as the integration 

and organization of past experiences. The dimension of 

discovery of correct response (that is, one that provides an 

acceptable solution) is known as problem solving (Duncan, 

1959). Humans can and do learn to solve a variety of 

13 
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complicated problems (Elstein, Shulman and Sprafka, 1978). 

Sedlacek and Nattress (1972) refer to problem solving as 

critical thinking or judgment. Kendler and Kendler (1962) 

feel that problem solving can best be conceptualized not as 

a basic psychological process, but as one that reflects the 

interaction of more fundamental processes such as learning, 

perception and motivation. Problem solving in human adults 

is a name for a diverse class of performances which differs, 

if it differs at all, only in degree from other classes of 

learning and performance, the degree of difference depending 

upon the extent to which problem solving demands location or 

integration of previously learned responses (Duncan, 1959). 

Anderson (1980) determined that three elements must be 

present for problem solving: thinking must be goa1-directed, 

it must be a sequence of mental events, and the goal-

directed activity must depend on cognitive operations. 

Problem solving that requires the development of new 

procedures is called creative problem solving; the use of 

existing procedures is called routine problem solving 

(Anderson, 1980). 

Houtz, Ringenbach and Feldhusen (1973) showed 

problem solving to be significantly related to a number of 

other cognitive measures such as logical thinking and 

conceptual ability, but separate from other measures of 

school achievement and language abilities. Davis (1966) 



15 

noted that in every problem solving situation, correct 

responses are reinforced and incorrect are not reinforced. 

Thus, problem solving is involved in the learning process 

and can be used as a teaching tool. Odom (1967) demonstrated 

that age and socioeconomic background play significant roles 

in determining the kind of problem-solving strategy 

employed. As age and socioeconomic level increased, 

strategies thought to reflect higher cognitive processes 

also increased. Ethnic background, however, only accounted 

for 3% of the variance in problem solving (Feldhusen, Houtz 

and Ringenbach, 1972). 

Andrew (1972) identified eight cognitive components 

involved in the process of problem solving. These included 

attention to problem cues, knowledge of relevant data, skill 

in gathering data, analysis and evaluation of the 

significance of the data, synthesis of conclusions, 

knowledge of available strategies, evaluation of 

effectiveness of strategies and skill in changing strategy. 

The problem solver, stated Davis (1973), will think if he 

can; he will manipulate if he must. 

Feldhusen et al. (1972) identified twelve behaviors 

which are involved in all phases of the prob1 em-so1ving 

process: 1) sensing that a problem exists, 2) defining the 

problem 3) clarifying the goal, 4) asking questions, 5) 

guessing causes, 6) judging if more information is needed, 
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7) noticing relevant details, 8) using familiar objects in 

unfamiliar ways, 9) seeing implications, 10) solving single-

solution problems, 11) solving multiple-solution problems, 

and 12) verifying solutions. 

Unless a problem is recognized, no attempt can be 

made to solve it (Roffman et a 1., 1980). These authors also 

point out that questions posed are often superficial while 

the real problem lies below the surface. Getzels (1975) 

emphasizes the importance of probiem-finding as being key to 

inventiveness of solutions. Data collection, such as in 

asking questions, is the process of identifying and 

gathering all the information necessary for appropriate 

problem solution. The collection of discriminating data 

enables the practitioner to properly assess the relative 

merits of each solution. Problem assessment for a clinical 

practitioner requires considering the significance of data 

collected in terms of severity and etiology. He must 

evaluate data based on knowledge and experience, then make a 

recommendation. This follows consideration of all possible 

solutions and should be compatible with the established 

assessment. Finally, the effect should be evaluated to see 

if problem has been resolved (Roffman, Tobias and Speedie, 

1980). 
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Theory of Problem Solving 

In setting the background for a theory of problem 

solving in humans, Newell, Shaw and Simon (1958) suggested 

that such a theory should answer five questions. First, it 

should predict the performance of a problem solver in 

handling specified tasks. Second, it should explain how 

problem solving takes place. Third, it should predict the 

incidental phenomena that accompany problem solving and 

explain their relationship to problem solving. Examples of 

incidental phenomena would be set and insight. Fourth, it 

should show how changes in conditions alter problem solving 

behavior and finally, the theory should explain how problem 

solving skills are learned and what a person "has" when 

these skills are learned. 

Following this theme, Herbert Simon and Allen Newell 

proposed a theoretical framework for problem solving (Simon 

and Newell, 1970; Newell and Simon, 1972). These authors 

theorized that humans, when engaged in problem solving, are 

representab1e as information processing systems. They stated 

that only a few gross characteristics of the human 

information-processing system are invariant over task and 

over problem solver. However, they believed that these 

characteristics are sufficient to determine that a task 

environment is represented as a problem space, and that 

problem solving takes place in a problem space. The 
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structure of the task environment determines the possible 

structures of the problem space, and the structure of the 

problem space determines the possible programs that can be 

used for problem solving. Although the information 

processing system dictates that problem solving shall take 

place in some problem space, the task environment determines 

the structure of that space. Problem solving can only be 

effective if significant information about the objective 

environment is encoded in the problem space, where it can be 

used by the problem solver. 

Anderson (1980) stated that problem solving can be 

conceived of as a search of a problem space. This space 

consists of physical states or knowledge states achievable 

by the problem solver. The problem-solving task involves 

finding a sequence of operations, or operators that 

transforms the initial state into a goal state, in which the 

goal is satisfied. Each problem solver can select a 

particular program out of the possible ones (Newell and 

Simon, 1972). Since the function of the program is to search 

the problem space, it must ,make the decisions necessary to 

operate in such a space. These are to select operators and 

evaluate knowledge states. 

Anderson (1980) proposed that people use at least 

four different methods to search the problem space. 

Heuristics is commonly used, which is a rule of thumb that 
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often but not always facilitates a solution. Heuristics are 

not properties of the solutions sought, but rather ways to 

find them. They ask "How shall I find the solution?", not 

"How shall I attain the goal?" (Duncker, 1945). In 

heuristics, operators transform the current problem state 

into a state more similar to the goal state. A second method 

is means-ends analysis. Here, one selects operators to 

reduce the differences between current state and goal state 

as well as transforming the current state so that needed 

operators can apply. A person will evaluate the difference 

between the present situation and the goal and reduce it one 

step at a time until solution. A third is working backward 

from the goal state and the fourth approach involves 

planning by solving a simpler problem. 

The theory of Simon and Newell (1970) could be 

termed a formal theory as it is generated by a logical 

system (Kendler and Kendler, 1962). A second category is the 

empirical theory which derives primarily from experimental 

data. One example is the five logical steps in problem 

solution of Dewey (1910). These are 1) sensing a difficulty, 

2) locating or defining the difficulty, 3) suggesting 

possible solutions 4) considering their consequences, and 5) 

accepting a solution. Johnson and Jennings (1963) proposed a 

simpler model of only three steps: the processes of 

preparation, production and judgment. In their 
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investigation, they noted that subjects spend most time on 

production, and the second most on judgment. Andrew (1972) 

proposed a clinical problem-solving model based on that of 

Dewey. She says problem solving can be thought of in terms 

of six interdependent and sequential components: 1) problem 

sensing, 2) problem hypothesizing 3) problem searching and 

definition, 4) problem identification 5) problem resolution, 

and 6) problem verification. 

Simon and Newell (1970) have determined that the 

problem solving system acts serially, not in parallel. 

Elementary processes take tens or hundreds of milliseconds 

and inputs or outputs are held in short term memory with a 

capacity of only a few symbols. Each individual has access 

to infinite long-term memory with fast retrieval, but it 

takes seconds or tens of seconds to store. A problem 

develops when we have serial processing, small short term 

memory, infinite long term memory with fast retrieval but 

slow storage. This problem is the imposition of constraints 

on the ways in which the system can seek solutions to 

problems in larger problem spaces. These constraints give 

rise to differences in approach to problem solving in 

different individuals. Only a few gross characteristics of 

the human information-processing system are invariant over 

task and over problem solver (Simon and Newell, 1970) but 

individual differences in problem solving proficiency appear 
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to be relatively stable (Duncan, 1959). This allows for 

measurement of individual differences in problem solving 

ability and style. 

Problem Solving Styles 

Four styles of problem solving have been identified 

(McGuire, 1963; McGuire and Babbott, 1967). When scores for 

errors of commission (expressed as a percent score) are 

plotted on X axis against the proficiency score (expressed 

as a percent score) on Y axis, a pattern is produced which 

is suggestive of well-established professional habits 

(McGuire and Babbott, 1967). Errors of commission were 

choices selected that were considered harmful to the patient 

and proficiency was the percent agreement with the criterion 

group of experts as doing clearly indicated procedures and 

avoiding contraindicated procedures (McGuire and Babbott, 

1967). 

Figure 1 illustrates the four types of problem 

solving styles as determined by McGuire (1963). In this 

figure, "High" on the proficiency scale is considered to be 

a score greater than 33 1/3 % and "Low" is less than that 

value. If a person committed more than 10% errors of 

commission, it was considered "High" and less than 10% was 

considered "Low". 
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Figure 1. PROBLEM SOLVIHG STYLES 

Thorough and discriminating describes a subject who 

intervened whenever necessary and only when necessary. The 

shotgun approach was used by persons who chose most of 

indicated measures but may have harmed the patient by 

choosing a non-indicated or contra-indicated measure. The 

constricted style avoided non-indicated and contraindicated 

but neglected some clearly indicated procedures. Finally, 

the random approach intervened in a clearly random fashion; 

the subject selected some not indicated and neglected many 

clearly indicated choices. 

McGuire and Babbott (1967) considered these styles 

to be stable, but Bashook (1976) noted that people seem to 

change their style with a change in the patient involved 

(such as from shotgun to discriminating). Christine McGuire 

(personal communication, January 25, 1984) reported that 

practitioners change their style of problem solving in 

different situations. In emergencies, they ask fewer 
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questions than in non-emergency situations and act with 

minimal data collection. 

The final form of a solution is typically attained 

by way of mediating phases of the process, of which each 

one, in retrospect, possesses the character of a solution 

and, in prospect, that of a problem (Duncker, 1945). John 

(1957) showed that people solve problems in a linear 

fashion, but that this line had inflection points. He 

discovered that when a subject acquires the necessary and 

sufficient information for solution, there was a change in 

the rate of the process of problem solving, and the subject 

took less time to solution. He interpreted this as a change 

in set. The more difficult the problem, the greater was the 

amount of time required to reach this inflection point. This 

indicated that new information was being incorporated 

conceptually at that time without the necessity of inferring 

the relationships involved. 

Facilitators and Inhibitors of Problem Solving 

When this change in set occurs, parts and elements 

of the situation which were either hardly in existence or 

remained in the background suddenly emerge, become the main 

point, the theme, the "figure" (Duncker, 1945). This 

conceptual incorporation has been termed insight which 

Newell et al. (1958) describe as a "suddenness of discovery" 
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and a "grasp of the structure of the problem as evidenced by 

lack of trial and error behavior". Davis (1966) defines 

trial and error behavior as the sequential testing and 

rejecting of response alternatives and states that insight 

is the result of thinking or reasoning. 

On the other hand, some tasks raise problems for 

adults only because of wrong sets (Duncan, 1959). Duncker 

(1945) showed that we are set to respond in a certain way. 

For example, the complex set called "functional fixedness" 

determines that we employ the usual function of an object 

first and the unusual function second. Resistance to move 

from the usual to the unusual function was called functional 

fixedness (Duncker, 1945). Glucksberg and Weisberg (1966) 

showed that labelling or naming an object determines 

functional fixedness and decreases the likelihood that we 

will see an alternate use for a familiar object. Duncker 

(1945) stated that if a situation is introduced in a certain 

perceptual structure, and if this structure is still "real" 

or "alive", thinking achieves a contrary structuration only 

against the resistance of the former structure. The degree 

of this difficulty varies among individuals. Cowen, Wiener 

and Hess (1953) confirmed the generalization of problem 

solving rigidity in individuals. Glucksberg (1964) showed 

that high drive impairs problem solving performance by 

increasing functional fixedness strength when response 
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competition is high, but has no effect when competition is 

1 ow. 

Blatt and Stein (1959) showed that personality can 

play a negative role in problem solving. An individual's 

capacity to respond to the structural requirements of the 

problem may be obstructed by needs which are not relevant to 

the situational demands of his personality or which are of 

such intensity as to interfere with the the problem solving 

process. 

Alternately, Anderson (1980) described some 

facilitators of problem solving as aids in overcoming 

functional fixedness. Two such aids are increasing amount 

and type of relevant knowledge (called "set effects") and 

practice at problem solving. Scandura (1966a, 1966b, 1966c) 

demonstrated this in a series of experiments. Maier (1930, 

1945) demonstrated that direction in the form of cues or 

hints could facilitate problem solving. Blatt and Stein 

(1959) demonstrated that the individual whose personality 

characteristics are congruent with the demands of the 

problem will deal efficiently with it. 

Parnes and Meadow (1959) showed brainstorming 

increased problem solving, more in trained than in untrained 

subjects. Subjects provided with instructions were found to 

be more effective in increasing problem solving ability than 

those without instructions when using brainstorming 
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techniques (Meadow, Parnes and Reese, 1959). In their 

efforts in teaching creative problem solving, Basadur, Graen 

and Green (1982) found that the most difficult step for most 

people was ideation. This consists of idea generation 

without evaluation, the main technique employed in 

brainstorming. Goodnow and Pettigrew (1956) suggested that 

prior experience confers distinctiveness not only upon one 

particular pattern but also upon similar patterns, and that 

the extent to which later learning is facilitated will be a 

function of the degree of similarity between initial and 

final patterns. Students were shown to have more success in 

solving problems which were put into various realistic 

contexts than they did with similar problems phrased in more 

abstract terms (Simon, 1970). 

General Research into Problem Solving 

Thorough reviews of the problem solving literature 

have been presented by John ( 1 957 ), Davis ( 1 966) and Simon 

and Newell (1970). All of these authors noted a lack of 

organization in that body of literature. Feldhusen et al. 

(1972) divided the problem solving literature into four 

classes: 1) puzzle-insight problems, 2) component tasks, 3) 

real-life-relevant tasks and 4) process problems. 

Puzz1e-insight problems are basically artificial 

intellectual games in which the initial conditions and the 
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final goal are precisely stated, and there is a severely 

limited number of ways to go between the two. They have 

been the tools for most of the classical investigations of 

problem solving. Among these are Maier's (1930, 1945) "two 

string" and "hatrack" problems, Duncker's (1945) "box 

problem", Luchins' (1942) water jar problems, Katona's 

(1940) matchsticks problems and Johnson's (1966) anagrams. 

Many of these early studies focused on problems of 

restructuring. Maier (1930) posed the hatrack problem to 

subjects. They were given two boards and a C-clamp and were 

required to construct an object from which an overcoat could 

be hung Critical insight into the problem was achieved when 

the subject realized or was told with a hint that the 

ceiling could be used in supporting the structure. Luchins 

(1945) used jugs of various sizes and water to arrive at a 

required volume. Once subjects had learned one way to solve 

the problem, they continued to use this method, despite the 

fact that an easier solution was available. As previously 

described, Duncker (1'945) evolved the functional fixedness 

of objects or ideas. Wertheimer (1945) employed creative 

restructuring to solve problems using parallelograms. 

The component skills and abilities involved in 

problem solving are the primary concern of the type labelled 

"component" problems. This type of task is based on the 

theoretical model of problem solving as the efficient 
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employment of a variety of skills. Thus, in order to measure 

problem-solving behavior, it is necessary to observe 

behavior related to each one of these skills. Consequently, 

each of the tests is designed to tap one specific ability by 

presenting highly specific problem situations with precisely 

defined initial conditions and criteria for problem 

solutions. Examples are the battery of tests used by 

Guilford (1967), the Torrance Tests of Creative Thinking 

(1966) and Unfinished Stories (Lundsteen and Michael, 1966). 

Real-life-relevant problems are based on the premise 

that, when the problem is relevant to the subject, he will 

be more interested in solving it and a wide range of 

behaviors from problem sensing and clarification to 

solution and verification is more likely to be evoked. 

Owens, Schumacher and Clark (1957) and Treffinger (quoted in 

Feldhusen et al., 1972) employed this method. 

Process problems have been used in research focusing 

primarily on the cognitive processes in problem solving. 

This type includes switchlight problems (John, 1957; Tyler, 

1958; Davis, Train and Manske, 1968), verbal maze problems 

(Hayes, 1965) and simulated problem situations (Glaser et 

al., 1954; Rimoldi, 1960). The common element in each of 

these tasks is a structure in which there are a number of 

discrete decision points where an individual's choices can 

be recorded. The result is a record of all of the subject's 
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decisions throughout the course of solving a problem. These 

can be studied and the subject's processes and strategies 

inferred. 

Problem Solving in Medicine 

Williamson (1965) felt the quality of clinical 

judgment to be the most important determinant of the quality 

of patient care. Gorry (1970) stated that diagnosis is a 

problem solving .activity and that the ability to solve 

diagnostic problems is crucial to the delivery of 

appropriate medical care. He felt that requisite skills in 

practitioners is important as "the pivotal role played by 

diagnosis in the delivery of appropriate medical care makes 

even marginal, improvements in its teaching very valuable". 

Clinical problem solving, claimed Palva (1974), forms the 

ultimate goal of medical education. Ways et al. ( 1 973) 

declared that the problem solving mode presents the 

integrating force for all information in the medical 

profession, from basic science through clinical 

specialization, as that information is used in the practice 

of medicine. 

The validity and reliability of the multiple choice 

examination for medical students has been seriously 

questioned because they have been shown to be incomplete 

insofar as they do not measure some cognitive attributes 
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such as deductive reasoning and judgment (Levine, McGuire 

and Nattress, 1970). McGuire (1963) determined that reliable 

examinations could be designed at the professional school 

level to test more complex intellectual processes and that 

medical examinations constructed according to process 

specifications revealed varying patterns of response to 

problem situations. Following the lead of Glaser et al. 

(1954), the medical profession developed the use of 

simulations to test clinical problem solving skills in 

medical students. A simulation is a process of abstracting 

some aspects of reality and concretely representing it for a 

special purpose (Maatsch and Gordon, 1978). Maatsch and 

Gordon (1978) list five types of simulations that have been 

used in medicine: 1) mannequins, 2) audiovisual, 3) 

structured role playing and the use of actors, 4) computer 

simulations and 5) paper-and-pencil simulations. 

Mannequins and other three dimensional models have 

been used to simulate patients in medical evaluation. Penta 

and Kofman (1973) examined two groups of medical students on 

physical diagnosis. The group that used simulators scored 

significantly better than the group that did not use 

simulators. However, with the exception of SIM I (a 

computerized model designed at the University of Southern 

California primarily to train anesthesiology residents), 

Harvey (developed by the University of Miami to simulate 
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fifty cardiovascular states) and Resusci-Annie (developed to 

train personnel in CPR technique), the use of mannequins to 

assess performance of procedures and skills in more fully 

trained individuals has been found to be generally 

unsatisfactory (Maatsch and Gordon, 1978). Thus, mannequins 

should be restricted to preliminary skill training. 

Audiovisuals can include phonographic recordings of 

heartbeats, breath or abdominal sounds or a videotape of a 

patient interview (McGuire and Wezeman, 1974; Maatsch and 

Gordon, 1978). These simulations have several limitations to 

their use. In general, only a series of short sequences or 

isolated bits of data can be presented and a single response 

made to each bit of information. Interchange between the 

student and the medium is virtually impossible (Maatsch and 

Gordon, 1978). 

Barrows (1968) used trained persons to act as 

simulated patients to evaluate patient care by neurology 

students. Elstein et al. (1972) used actors in assessing 

physicians' clinical skills. Levine and McGuire (1968, 1970) 

found role playing to be an effective technique for 

evaluating candidates for board certification in an 

unspecified medical specialty. In principle, live 

simulations differ from written and computer problems in two 

respects. First, the student/physician must necessarily 

generate his own inquiries and interventions and second, he 
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must formulate them in a manner that is meaningful to the 

"patient" (McGuire and Wezeman, 1974). The "patient" can be 

used many times and can critique the performance of the 

student. As well, a wider and more complex array of problems 

can be investigated by the trained interviewer. The 

disadvantage is that the verbal interaction is at a rational 

level devoid of affect. Thus, there is a lower level of 

fidelity. As well, the interviewer is preoccupied with 

administration of the simulation at a time when observation 

of the student is paramount. Another problem is that this is 

a one-on-one situation which is very time-consuming and 

costly. This would be a large consideration if the testing 

of a large group over many situations were required. 

Fincham et al. (1976), Grace al. (1977), and Taylor 

et al. (1976) used computerized patient management problems 

in a certifying examination for pediatrics candidates. Due 

to limitations of cost and accessibility, computer 

simulations are not at present convenient for large scale 

adminis trat ion. 

Rimoldi (1955) at the University of Chicago 

pioneered the development of simulations in medicine using 

cards containing questions which he used to evaluate the 

process of problem solving in medical students. He named 

this type of simulation the patient management problem 

(PMP). Following along this line, he developed the Test of 
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Diagnostic Skills to estimate how a medical student 

proceeds when diagnosing a clinical case (Rimoldi, 1960, 

1961, 1963). The simulation was prepared using cards 

containing patient information. He noted that subjects 

arriving at solution can do so via different processes. 

These can be characterized by inspecting the sequence in 

which questions were asked. In this way, the dynamic aspect 

of the diagnostic process can be explored objectively. The 

problem is one of quality and assumptions made rather than 

one of quantity or refinement of methods (Rimoldi, 1963). 

Heifer and Slater (1971) developed the diagnostic 

management problem (DMD) based on the work of Rimoldi 

(1961). The test was enthusiastically received by students, 

but they did express difficulty at not having a sharply 

delineated endpoint. Each was instructed to terminate when 

they felt the problem for the "patient" had been resolved. 

Berner, Hamilton and Best (1974) developed a method 

of testing problem solving skills based on PMP's, SMP's and 

prob1em-oriented medical"records. The student had to 

generate a problem list from data given in a written 

simulation and were given feedback. They then had to order 

appropriate tests. This type of test was very long and time-

consuming . 

Christine McGuire and her associates at the Center 

for Educational Development of the University of Illinois 
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College of Medicine have been foremost in the development 

and implementation of PMP's as a tool for evaluating problem 

solving skills in medical students (McGuire and Babbott, 

1967; McGuire, Solomon and Bashook, 1976; McGuire, 1963; 

McGuire and Wezeman, 1974; McGuire, Solomon and Forman, 

1976). They have successfully used simulations to test many 

different groups of medical students in various medical 

specialties. 

Palva (1974) used PMP's in evaluating medical 

students. He found them easy and inexpensive to administer. 

The same has been reported by many investigators in the 

field of medical education (Gonnella et al., 1970; Palva and 

Korhonen, 1976; Marshall, 1977; Williamson, 1965; McCarthy 

and Gonnella, 1967). 

Problem Solving in Nursing 

Following the lead of medicine, the nursing 

profession began using simulations to test the problem 

solving ability of nursing students. The first to develop 

PMP simulations was de Tournyay (1968a) who employed this 

method in testing the problem solving abilities of sophomore 

nursing students at Stanford University (de Tournyay, 

1968b). Dincher and Stidger (1976) further developed and 

evaluated a written simulation format for use in a basic 

program of nursing education. They claimed the need for 
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nursing education and service to be concerned with the area 

of clinical judgment to be imperative to the preservation of 

that profession. 

Employing a unique combination of a film, 

questionnaire, and audiotape recording of verbalized 

thinking, Frederickson and Mayer (1977) analyzed the problem 

solving skills and patterns in nursing students enrolled in 

baccalaureate and associate degree programs. They discovered 

that most students omitted evaluation from the problem 

solving process. The study suggested that the baccalaureate 

student possessed greater critical thinking ability in 

general but did not use this ability to solve nursing 

problems. They suggested the use of sophisticated simulated 

experiences to bridge this gap. 

McLaughlin and co-workers (McLaughlin, Anderson, 

Cesa, et al., 1979; McLaughlin, Cesa, Johnson, et al., 1979; 

McLaughlin, Carr and Delucchi, 1980) developed and used 

simulations to test abilities in nurse practitioners, public 

health nurses and physicians in handling cases of 

hypertension and chronic obstructive pulmonary disease. 

Results were used to justify nurse practitioner and other 

postgraduate training programs for nurses. Similar studies 

with students and nurse practitioners were undertaken at the 

University of Illinois (Farrand, Holzemer and Schleutermann, 

1982; Holzemer et al., 1981; Sherman et al., 1979). 
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Problem Solving in Pharmacy 

At the University of Maryland, a competency-based 

approach was used to evaluate clinical skills in an 

undergraduate clerkship (Tobias, Michocki and Edmonson, 

1978). At the same institution, simulations were introduced 

to evaluate clinical competence and problem solving skills 

(Tobias, Speedie and Kerr, 1978; Roffman et al., 1980). 

Videotape and pencil-and-paper simulations were used to 

evaluate similar skills at the University of Florida 

(Johnson, 1978). Bond and Angaran (1978) also described the 

use of paper-and-pencil PMP's to evaluate the clinical 

knowledge of pharmacy students. Love and Shumway (1983) also 

used a patient-oriented approach to teaching problem solving 

in therapeutics at Kentucky. 

Written simulations were utilized to measure problem 

solving ability in pharmacy students at the University of 

British Columbia (Fielding and Page, 1978; Page and 

Fielding, 1980). This represents the only attempt to 

actually measure problem solving ability in pharmacy 

students. 
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Development of Patient Management Problems 

The first of these experiments was that of Glaser et 

al., (1954) who developed the Tab Test to measure 

proficiency in trouble-shooting type problem solving in 

electronics. It was essentially a test with feedback and was 

probably first of this type to have flexibility and measure 

the process of thinking and solving. In evaluating test 

results, the sequence of selection of responses tells about 

the problem solving process, thereby serving as an index of 

how information is used by the subject. This stimulated 

investigation into the actual measurement of the problem 

solving process and led to the production of simulations as 

an instrument of measurement. 

As early as 1950, Bloom and Broder stressed the 

importance of the analysis of the process rather than the 

product. Rimoldi (1960) states that it is not accurate to 

assume that answers to problems have a one-to-one 

relationship to processes. Different processes, he declared, 

could have the same outcome (Rimoldi, 1955). Simon (1975) 

showed that even for simple problems there may be numerous 

solutions with distinct solution strategies and we must 

therefore analyze what is learned by an individual. Rimoldi 

(1955, 1960, 1961, 1963) also showed that there are many 

ways to solve problems and that this process should be the 

focus of investigation, rather than content knowledge of 
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students. He stated that although different processes may 

lead to the same results, neither their rationale nor their 

significance is identical (Rimoldi, 1960). According to John 

(1957), most investigation has focused on the success-

failure aspect of performance rather than on the internal 

structure of the performance. He states that "it is possible 

to achieve solution to a problem efficiently or 

inefficiently or even fortuitously. It is possible to fail 

brilliantly." John (1957) suggests that it is desirable to 

make accessible for direct observation the problem solving 

process itself. This requires development of a technique 

which will permit the externalization of the dynamics of 

the process, such as the relationship between the product 

and the state of information on the subject, instead of 

continued reliance primarily on techniques which observe 

product and rely on introspection or subjective report to 

relate that product to its antecedent causes. Rimoldi (1963) 

claimed that by asking a sequence of questions, a closer 

look at the process is obtained and a greater emphasis is 

given to the process that leads to the solution. This method 

would be oriented towards the process rather than the 

product. Thus, offered Rimoldi (1963), it is possible to 

differentiate between the logical structure (schemata) of 

the problems and their content. Berner, Bligh, and Guerin 
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(1977) separated process from content and concluded problem 

solving skills do exist and vary between individuals. 

Several authors have proposed criteria for "ideal" 

prob 1 em-so1ving tests. Kendler and Kendler ( 1 96 2) claimed 

that tasks should be devised not to duplicate or imitate 

everyday problems, but instead to isolate and magnify the 

basic mechanisms that operate in such complex tasks. 

Cronbach (1955) was concerned with variables in the testing 

situation that would facilitate maximum responses. Thus, he 

proposed that problems must be meaningful to the subject and 

they must not degenerate into exercises that make no demands 

on the higher mental processes, and that the problem setting 

should be considered carefully to remove distracting 

factors. Ray (1955) suggested two additional requirements 

for prob1 em-so1ving tests: they should have a scoring 

continuum rather than a simple pass-fail score, and they 

should provide the test administrator with the maximum 

amount of knowledge about what the subject is doing. John 

(1957) offered a number of criteria for evaluating problem 

solving tests in accordance with his insistence that the 

prob1 em-so1ving process must be accessible for direct 

observation. He proposed that such tests (a) should start 

with a standard of minimum of information of information 

about a problem and then require him to structure his own 

presolution behavior with a minimum of externally imposed 
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constraints, (b) should be maximally free of special skills, 

special knowledge, or experiences peculiar to a given 

culture, (c) should be constructed so that the effect of 

familiarity with the generic task is minimal in order to 

facilitate the construction of equivalent forms, (d) should 

be able to quantify the difficulty of the task and to be 

able to vary the difficulty over a large range and (e) 

should have a format that presents the subject with the 

necessity to interact with real events rather than abstract. 

John (1957) described several advantages of such a 

technique. First, it analyzes the process of problem solving 

itself to see whether it is homogeneous or has 

qualitatively separate phases which can be defined or 

described. This could be used to evaluate theoretical 

problem solving formats and modify them. The relationship of 

phases might be uncovered; that is, it could clarify how 

education, background, personality etc. interact. Second, it 

could determine the extent to which various techniques or 

experiences add to or hinder problem solving ability, hence 

how to modify problem solving behavior. Third, it could 

point the way to remedial techniques for persons 

experiencing difficulty in problem solving. 

Speedie, Treffinger and Houtz (1976) proposed 

criteria for evaluating problem-solving tasks: 1) tasks 

should be complex, that is, they should not merely be simple 
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exercises, but rather problems in which there are a a large 

number of steps from an initial state to a final state or a 

reasonably large number of attributes. 2) Performance on the 

test should be minimally related to previous learning which 

could differentiate individuals at the time of the test. 3) 

Problems should command attention and interest of the 

subject to ensure an adequate level of motivation for 

optimum performance. 4) The test should yield a variety of 

continuous measures concerning the outcomes of problem 

solving, the process and the intellectual skills involved. 

5) The test should contain an optimum number of constraints 

on the types of prob1 em-so1ving in which behavior the 

individual may engage. 6) It should demonstrate reliability 

and 7) it should be practical for group administration. 

Feldhusen et al. (1972) felt that problem solving 

should be meaningful for the student. Interference in 

effective problem solving occurs when the learner feels no 

desire to solve the problem for its own sake but is working 

only to find an acceptable answer or to avoid unfavorable 

consequences. It is therefore vital that the problem be 

realistic and interesting for the student, so that he will 

accept it as something he would like to solve. 

Simulations appear to offer a unique, standardized 

objective method of evaluating a student's ability to employ 

a variety of problem solving skills (Roffman et al., 1980). 
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Speedie et al. (1976) claim that simulations are rated 

highly as fulfilling the above requirements. Tobias, Speedie 

and Kerr (1978) feel that written simulations approach ideal 

for measuring problem solving. The reason is that 

simulation consists merely in placing an individual in some 

aspect of reality and designing around that setting a 

problem which requires a learner's active participation in 

initiating and carrying through a sequence of inquiries, 

decisions and actions (McGuire and Wezeman, 1974). A 

simulation, state McGuire, Solomon and Forman (1976), is 

designed to imitate life - its challenges and emergencies -

while at the same time providing protection from the hazards 

of a lapse in judgment due to inexerience or inattention. 

The advantages of simulations over other methods of 

testing problem solving ability are many. First, they test 

the process of problem solving as well as the product 

(McGuire and Babbott, 1967). As already mentioned, the 

simulation imitates life - it does not duplicate it (McGuire 

and Wezeman, 1974). It has the ability to create lifelike 

situations without the complexities and dangers of the real 

world (McGuire, Solomon and Bashook, 1976). At the same 

time, it avoids fragmentation of behavior (McGuire and 

Babbott, 1967). Simulations appear far more relevant to 

students than do textbook examples or multiple choice exams 

(McGuire, Solomon and Bashook, 1976). With simulations, the 
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examiner can preselect and predetermine tasks to be 

presented. The same tasks can be presented to many students 

which allows standardization. McGuire and Wezeman (1974) 

claim simulations provide improved sampling and rating of 

performance. Improvement in rating is a consequence of 

increased objectivity. As the student has many choices with 

multiple paths to follow, he has increased responsibility 

and accountability for patient care. The simulation requires 

the student to integrate material from a patient profile and 

answer interlocking multiple-choice questions which are not 

only se1f-correcting but also provide immediate feedback. 

When the examination has been completed, the student knows 

how well he has done (Bond and Angaran, 1978). There is also 

realistic feedback in a practical time frame. The 

compression of real time is a distinct advantage over real-

life situations. Andrew (1972) stated that simulation gives 

continuity of care and the student can see if his hypothesis 

produced the desired result. Often , real patients are lost 

to follow-up. 

An additional advantage, claim McGuire and Wezeman 

(1974) is increased learning for the student. The mechanism 

is that students learn from success and failure, and PMP's 

provide realistic feedback on the consequences of decisions 

(McGuire, Solomon and Forman, 1976). Davis (1966) states 

that in every problem solving situation, correct responses 



44 

are selectively reinforced and incorrect responses are not 

reinforced. PMP's also allow for comments to be added from 

expert consultants to aid the student (McGuire, Solomon and 

Forman, 1976). Tobias, Speedie and Kerr (1978) observed that 

PMP's increased performance in pharmacy students. Evidence 

of improved problem solving in nurses was noted by de 

Tournyay (1968a, 1968b). 

A further advantage is the attitude of students and 

faculty towards this form of examination. Several authors 

noted that PMP's were greeted positively, and even 

enthusiastically by medical students. They felt that 

simulations were worthwhile and a favorable method of self 

assessment. Students indicated that they were in favor of 

taking more examinations of this type (Ramsay, Lee and 

Solomon, 1977; Palva, 1974). De Tournyay (1968a) reported 

the same attitude in nursing students. Fielding and Page 

(1978) described a positive attitude of pharmacy students 

towards PMP's. The students thought they were fun to do and 

realistic. 

Maatsch and Gordon (1978) list several conditions 

under which simulations may be preferable to actual 

conditions. When reality is unavailable, as in rare but 

important cases. An example would be a case study of polio 

which is rarely seen today, or planning for disaster. When 

reality is too dangerous for the student, as in mountain 
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rescue training, or too expensive, as in individually 

teaching physical assessment, simulation is preferred. 

Often, reality is too time-consuming, and a case may take 

months or years to resolve. Time can be compressed using 

simulation. Other conditions favoring simulation occur when 

reality is unpredictable, too complex, or includes 

irrelevant and confusing factors. Such is the case with a 

patient presenting with multiple symptoms or disease states, 

or is complicated by anxiety or grief. Thus, simulations 

allow for the extraction of only pertinent material for 

study. 

Problems with PMP's. 

McCarthy and Gonnella (1967) pointed out some 

drawbacks to the PMP as an evaluative instrument. The 

problems require time to develop and prepare adequately. It 

is more expensive than the multiple choice technique. In 

scoring, it is difficult to approach the student who wishes 

to indiscriminately erase the whole section. Accidental 

erasures by some candidates do occur. 

The listing of options from which a student must 

select a plan of action seems to provide a cueing effect 

(Fielding and Page, 1978; Page and Fielding, 1980). McCarthy 

(1966) showed students scored higher in cued question exams 

than non-cued. Berner et al. (1974) described a study by 
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Martin who compared family physician performance on PMP's 

and on a sequential management problem (SMP) where they had 

to generate choices. Physicians picked more correct history 

and physical examination items when they had a list of 

alternatives (PMP) than when they had to generate their own 

choices (SMP). Heifer and Slater (1971) noted that the 

cueing is, however, a standard stimulus for each student. 

Duncker (1945) stated that a solution conceived without 

functional understanding often betrays itself through 

nonsensical errors. Glstein et al. (1978) claim cueing can 

be reduced by giving a large number of options on PMP's. 

PMP's have been shown to be a poor predictor of real 

life behavior (Page and Fielding, 1980). Fielding and Page 

(1978) concluded performance on simulations with a minor 

complaint was a better indicator of real life behavior than 

a major complaint. Problems identified were the cueing 

effect and a conflict between the business and professional 

role of the pharmacist. They concluded that PMP's measured 

ability to perform, not performance per se. They found 18% 

more behaviors on PMP's than in real life performance. The 

PMP was found to be a good predictor of what a pharmacist 

would not do, but a poor predictor of what a pharmacist 

would do. Sedlacek and Nattress (1972) pointed out that the 

PMP does indicate knowledge of problem solving principles 

even though actual behavior may not be measured. 
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A problem exists in generalizing from scores on PMP 

performance and other abilities. John (1957) cautioned not 

to generalize results to infer basic ability due to 

performance on test. Bashook (1976) admonished that the 

quality of performance in one domain does not generalize to 

another; that is, a good therapeutic judgment is quite 

separate from a diagnostic judgment. Roffman et al. (1980) 

suggest that while written simulations use a structure like 

problem solving, they may not be measuring a single general 

problem solving ability. John (1957) further stated that one 

should not fall into the error of assuming that performance 

on this task represents evidence of some sort of basic 

ability which is involved in all sorts of productive 

activity. Elstein et al. (1978) demonstrated no 

statistically significant correlation between measures of 

logical problem solving and clinical problem solving in 

physicians and medical students. They also showed 

thoroughness of cue acquisition and accuracy of cue 

interpretation to be statistically independent. They stated 

that there is not a clear line between the competent and 

incompetent physician. They vary in diagnostic effectiveness 

according to the nature of the problem at hand. Elstein et 

al. (1978) state that competence may be case related and 

that perhaps we should think of being effective with types 

of problems rather than effective in general. 
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Goran, Williamson and Gonnella (1973) showed that 

performance on PMP did not discriminate between poor, 

average and excellent clinical performance. Part of the 

problem may be due to the fact that PMP errors tend to be 

cumulative (Berner et al., 1974). In the opinion of Berner 

et al. (1974), the PMP is satisfactory for certifying (that 

is, it determines whether the subject is able to handle a 

required situation) but not for evaluating strengths and 

weaknesses . 

Another limitation pointed out by Bond and Angaran 

(1978) is that the PMP does not test verbal ability. 

Development of the Pharmacy PMP 

Fielding and Page (1978) developed four simulations 

for use as an instrument to measure problem solving in 

pharmacy students (see Appendix A). These were developed 

based on the characteristics of simulations described by 

McGuire, Solomon and Bashook (1976). The content for the 

simulations was selected from areas where a pharmacist is 

asked many questions by patients. Bass (1975) studied the 

pharmacist as primary care provider. He showed that the 

majority of questions posed to the pharmacist as primary 

care provider involved first a respiratory problem (cough or 

cold), second most involved stomach and bowel complaints, 

and third related to pain. Thus, two simulations for 
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respiratory problems and two for pain were developed by 

Fielding and Page (1978). For each condition, one simulation 

required referral to a physician while the other could be 

appropriately managed with non-prescription medications. 

Thus, problem solving could be measured for four different 

therapeutic situations. 

Validity of PMP's 

Validity is determined by the proportion of true 

variance that is relevant to the purposes of the testing. 

Therefore, the validity of a test is defined either by (1) 

the extent to which the test measures the hypothesized 

underlying trait, construct, or factor, or (2) the 

relationship between test scores and some extra-test 

criterion measure (Brown, 1970). The Standards for 

Educational and Psychological Tests and Manuals (American 

Psychological Association, 1966) lists three major 

categories of validity: content validity, construct validity 

and criterion-related validity. 

Content Validity 

Content validity attempts to answer the question, 

"How would the individual perform in the universe of 

situations of which the test is but a sample?", or "Do 

behaviors on the test constitute a representative set of 

behaviors from the domain of interest?". Here the emphasis 
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is on the test content per se and the test represents a 

fairly well-defined universe. 

Content validity, then, is the degree to which the 

tests have been judged to approximate (simulate) the 

knowledge and skills required in real life (McGuire, Solomon 

and Bashook, 1976). Pertaining to pharmacy, the question 

addressed would be, "Is the performance of students on 

written simulations representative of their behavior in the 

types of problem solving found in pharmacy?" (Roffman et 

al., 1980). We are looking for the degree to which they 

simulate reality. 

Because the test requires making inferences from a 

sample to a population, evaluation of the validity of the 

test will be made in terms of the adequacy of the sampling. 

Because no quantitative index of sampling adequacy is 

available, evaluation will necessarily be a rational, 

judgmental process (Brown, 1970). 

The primary method of validating simulations has 

been through acknowledged experts who judge the face 

validity of the presentation (Sedlacek and Nattress, 1972; 

Holzemer et al., 1981; Roffman et al., 1980; de Tournyay, 

1968a, 1968b). 

Fielding and Page (1978) validated the four 

simulations used in this study by using ten judges, all of 

whom were pharmacists. Judges were asked to rate each 
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simulation as to feasibility (that is, does a pharmacist get 

asked this), to check accuracy of factual data within 

problem, to add options from real life and to delete 

unrealistic options. A Pearson correlation was calculated 

on all ten judges with results of .78 , .68 , .73 and .74 for 

the four simulations. They were all significant (p < .001) 

and were comparable to results of Sedlacek and Nattress 

(1972). Thus, the instrument was considered to have adequate 

content validity. 

Construct Validity 

Construct validity asks what trait the test 

measures. Again, there is no quantitative index of construct 

validity and. evaluation is a judgmental process (Brown, 

1970). McGuire, Solomon and Bashook (1976) state that 

construct validity addresses the question, "To what extent 

does the actual performance of various groups on a given set 

of simulations and on other measures correspond with other 

information and plausible hypotheses about how such groups 

would perform if the simulations actually measure what they 

purport to measure". In other words, "Does test performance 

differentiate students as predicted by psychological 

theories of constructs?" (Roffman et al., 1980). According 

to this criterion, different people with different 

backgrounds (that is, knowledge and experience) should score 

differently. 
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When testing medical students with the Test of 

Diagnostic Skills, Rimoldi (1960) found juniors selected 

more cards than seniors, who in turn selected more than 

experts. Although all groups had the same number of 

questions about physical and laboratory tests, fewer cards 

were selected by experts on interview and clinical history. 

Thus, he found that the more expert, the fewer choices were 

required for solution. This was considered evidence of 

construct validity. Palva and Korhonen (1976) found that 

problem solving skills increased statistically each year in 

medical students when tested with PMP's. 

Love and Shumway (1983) demonstrated similar 

construct validity with pharmacy students. In their 

analysis, post- B.S. Pharm. D. students scored higher than 

entry level Pharm. D. students who in turn scored higher 

than B.S. students in a test of pharmacotherapeutics. 

For validation of the instrument used in this study, 

Fielding and Page (1978) tested four different groups having 

different levels of knowledge and skill. They reasoned that 

if the instrument possessed construct validity, psychology 

students should score lowest and practising pharmacists 

highest. A one-way Anova confirmed this assumption. Thus, 

they demonstrated that their simulations differentiated 

among students who possessed different levels of knowledge 
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about the subject matter and confirmed the construct 

validity of this instrument. 

Criterion-related Validity 

Criterion-related validity predicts an individual's 

future performance or standing on some significant non-test 

variable (the criterion). The test is a predictor and what 

is of ultimate interest is the individual's performance on 

the criterion variable. Thus, it is often called predictive 

validity (Brown, 1970). It is directed at the question, 

"Does performance on test relate to performance on other 

tests or criteria of interest?" For a written simulation, 

the question becomes, "Does performance on written 

simulations relate to performance in other situations where 

problem solving is required?" In other words, it is the 

ability to predict real life performance. 

For PMP's, there has been conflicting evidence on 

their criterion-related validity. Sedlacek and Nattress 

(1972) stated that there is no relationship between PMP 

performance and real life. 

In an attempt to establish criterion-re1 ated 

validity, Palva and Korhonen (1976) compared the results of 

simulation with real life in 100 medical students and found 

same mortality rate of 10% in the management of cases of 

agranulocytosis. Farrand et al., (1982) described a study by 

Newsom et al. which showed 68% agreement between real life 
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and simulations on cases of myocardial infarction and 69% on 

pneumonia cases. These examples provided evidence of 

criterion-related validity for PMP's. De Tournyay (1968a) 

felt that additional predictive validity was evidenced by 

the fact that students making wrong, harmful or fatal 

choices experienced great distress, indicating that they 

related to the test. 

However, Goran et al. (1973) tested validity using 

cases of urinary tract infections (UTI's). They found that 

medical students were more thorough in their pursuit of a 

differential diagnosis of UTI on PMP than they were in the 

clinical setting. They took significantly more essential 

history and physical data related to UTI on PMP's (p <• 05) 

and ordered more urine cultures on PMP than real life (p < 

.01). They further reported that clinic team members 

performed consistently better on PMP than in clinic setting. 

In testing the instrument used in this study, Page 

and Fielding (1980) compared the results on the PMP's to 

those gathered by actors who posed the same questions to the 

same subjects. They found PMP's to predict 66% of real-life 

behavior. These simulations proved to be a good predictor 

of what a pharmacist would not do in the situation, but a 

poor predictor of what he would do. Thus, it measured 

ability to perform and not performance per se. The authors 
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concluded that there was a weak but positive correlation 

between PMP's and real-life behavior. They attributed this 

to either a cueing effect or a conflict between the business 

and professional role of the pharmacist. 

Reliability of PMP's 

Bashook (1976) sees reliability as the addressing 

the question, "How many clinical problems in one clinical 

situation are required to determine the test taker's 

performance?". McGuire and Babbott (1967) refer to it as 

consistency of measurement. De Tournyay (1968a, 1968b) 

described reliability as dependability or stability of the 

ins trument. 

McGuire and Babbott (1967) claimed acceptable 

reliability with simulations when they produced comparable 

results on three tests including Angoff Formula 12, Cronbach 

alpha and principal component analysis. They produced 

reliability coefficients ranging from .75 to .94 depending 

on the length of the test. The longer the test, the greater 

the coefficient. Heifer and Slater (1971) checked the 

reliability of diagnostic management problems by comparing 

two dissimilar situations managed by same medical students. 

The correlation coefficient was .66 (p < 0.01) and would 

have been 0.80 if four simulations had been used instead of 

only two. 
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However, de Tournyay (1968a, 1968b) claimed that the 

simulated clinical problem test is not designed to have the 

degree of internal consistency found in conventional tests, 

because every item in the simulation is interrelated with 

other items and all students do not respond to all items. As 

well, different choices are assigned different weights. 

Therefore, the classical split-half method of determining 

internal consistency cannot be used for this type of test. 

De Tournyay (1968a) used the test-retest method in 

administering the same test to nursing students after a 

lapse of four weeks. The reliability coefficient was .57 for 

the net score, .55 for efficiency index and .41 for the 

proficiency index. Scores were higher on retest, but 

students admitted to having reviewed the literature on the 

subject as a result of having taken the first test. These 

results were said to have demonstrated reasonable 

reliability for the instrument. 

On the other hand, Christine McGuire (personal 

communication, January 26, 1984) stated that the test-retest 

method is not appropriate in simulations due to recall of 

the subject material and that the split-half method is 

indeed an acceptable measure of reliability. She also 

related that reliability could be verified using intra-

subject or intra-group correlation of scores on different 

simulations, as was done by Heifer and Slater (1971), but 
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that this measure generally resulted in lower correlation 

coefficients than did Cronbach's alpha. 

Roffman et al. (1980) pointed out that the 

reliability index always exceeds validity. Since Fielding 

and Page (1978) reported predictive validity coefficients as 

high as .68, reliability must be at least .68 for the 

simulations used in this study. This, they claim, is 

acceptable. 



CHAPTER 3 

METHODOLOGY 

. A set of patient problem simulations was used to 

gather data to determine the problem solving ability and 

style of pharmacy students and two comparison groups 

consisting of students from the School of Health-Related 

Professions and clinical pharmacy faculty members. Pharmacy 

students were asked to grant permission to enter their 

academic records in the office of the dean of the College of 

Pharmacy in writing. This allowed the gathering of 

demographic data on sex, PCAT scores and grade point 

averages of pharmacy students. HRP students and clinical 

faculty were asked to mark M for male or F for female on the 

first page of the test. The data obtained from the 

instrument and the student files provided the means to test 

the hypotheses as stated in Chapter 1. 

Research Design 

Independent variables were sex, PCAT scores, grade 

point averages at the present university and educational 

group. Educational group was broken down into non-pharmacy 

student, first year pharmacy student, second year pharmacy 

student, third year pharmacy student and clinical pharmacy 

faculty. 

58 
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Dependent variables were scores as determined by the 

four simulations used which are described below under 

"Instrument". This included a) proficiency score, b) 

efficiency score, c) errors of omission, d) errors of 

commission, and e) style. 

Ins trument 

Four simulations developed by Fielding and Page 

(1978) were modified and used as the instrument of 

measurement (see Appendix A). They were modified to reflect 

products currently available in the United States for non

prescription use (see Appendix B). As mentioned in Chapter 

2, the content for the simulations was selected from areas 

where a pharmacist is asked many questions by patients. Two 

simulations for respiratory problems and two for pain were 

used in this research. For each condition, one simulation 

required referral to a physician while the other could be 

appropriately managed with non-prescription medications. 

Thus, problem solving could be measured for four different 

therapeutic situations. 

Each simulation began with a scenario describing the 

opening scene, the presentation of the patient and the 

question posed by the patient. The student was given several 

choices of action to follow and indicated his choice by 

drawing a latent image developer pen over the desired 

response area. The response provided information and 
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directions for continuing the management of the problem 

until its completion. 

It was noted that the students from second and third 

years as well as clinical faculty had been exposed to the 

drugs mentioned in these simulations whereas the non-

pharmacy and first year pharmacy students had not. Thus, in 

an attempt to eliminate any differences due to knowledge 

content, an information sheet was prepared for these latter 

students which defined and explained all terms and products 

with which they would not have been familiar. This 

information sheet appears in Appendix C. 

Simulations were prepared on Ditto spirit masters. 

Latent images were created using latent image transfer 

sheets purchased from the local supplier of A. B. Dick 

products. These were prepared on a ditto machine owned by 

the College of Pharmacy. Latent image developer pens were 

purchased from the same supplier. 

Validity of the Instrument 

Fielding and Page (1978) validated the content of 

the four simulations used in this study by using ten judges, 

all of whom were pharmacists. Pearson's correlation was 

.78, .68, .73 and .74 for the four simulations. They were 

all significant (p < .001) and were comparable to results of 

Sedlacek and Nattress (1972). Thus, the instrument was 

considered to have adequate content validity. 
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Fielding and Page (1978) demonstrated that their 

simulations differentiated among students who possessed 

different levels of knowledge about the subject matter and 

thus confirmed the construct validity of this instrument. 

In testing the instrument used in this study, Page 

and Fielding (1980) compared the results on the PMP's to 

those gathered by actors who posed the same questions to the 

same subjects. They found PMP's to predict 66% of real-life 

behavior. These simulations proved to be a good predictor 

of what a pharmacist would not do in the situation, but a 

poor predictor of what he would do. Thus, it measured 

ability to perform and not performance per se. The authors 

concluded that there was a weak but positive correlation 

between PMP's and real-life behavior. 

To validate the modifications made to the 

instrument, the two versions of each simulation were shown 

to a panel of three pharmacists, all of whom had clinical 

experience. All agreed that modifications did not alter the 

content with regards to quality or quantity. Thus, the 

modified versions could be considered as valid as those of 

Fielding and Page (1978). 

Reliability of the Instrument 

Roffman et al. ( 1 980 ) pointed out that the 

reliability index always exceeds validity. Since Fielding 

and Page (1978) reported predictive validity coefficients as 
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high as .68, reliability must be at least .68 for the 

simulations used in this study. This, they claim, is 

acceptable. To verify this assumption, Cronbach's alpha test 

was calculated. A value of greater than or equal to .70 was 

considered acceptable for this instrument. 

Two further reliability coefficients were computed 

by the computerized scoring package, namely Angoff's Formula 

12 and Kendall's Coefficient of Concordance W. 

Selection of Subiects 

Five groups from the University of Arizona comprised 

the subject groups. All students enrolled in each of the 

three years of pharmacy, all clinical pharmacy faculty, and 

a class of students from the School of Health-Related 

Professions formed the study population. There were 55 first 

year pharmacy students, 65 second year pharmacy students, 38 

third year pharmacy students, 33 clinical pharmacy faculty 

and 40 Health students. Clinical pharmacy faculty included 

full-time clinical employees of the Department of Pharmacy 

Practice, adjunct faculty from this Department engaged in 

clinical pharmacy practice, and graduate students from the 

Depar tment. 
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Classroom Procedure 

The study consisted of the administration of four 

PMP's to each subject. An attempt was made to have groups 

tested at approximately the same time to avoid contamination 

due to intergroup discussion. 

Each sample group was given a 15-minute introduction 

on the purpose of the study and instructions on how to use 

the latent images in completing the test. All tests of 

students were administered by the author in a classroom 

supplied by the College of Pharmacy, with the exception of 

the HRP students who were tested in a classroom at the 

Computer Center of the University of Arizona. Students were 

tested during a regularly scheduled class and clinical 

faculty were tested at a regularly scheduled faculty 

mee ting. 

Data Collection 

A single collection of data was made by the author 

for each group. Students were tested during a regularly 

scheduled class with permission of the instructor. All 

students were tested during the last week of April, 1984 

with the exception of the third year pharmacy students, who 

were all involved in clinical clerkships at a wide variety 

of sites during the entire semester. These students were 
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tested during the first week in May of 1984 when they all 

assembled together for their clinical proseminar. Clinical 

faculty were tested during the regular Pharmacy Practice 

faculty meeting on May 30, 1984. 

Each subject completed all four simulations as 

instructed. To avoid the any possible effect due to 

administration of simulations in a fixed order, simulations 

were arranged in random order and randomly given to 

subjects. Subjects were instructed to complete the 

simulations in the order presented. Responses were recorded 

in the booklet provided by erasing the appropriate response 

area using an A. B. Dick latent image developer. 

Demographic data was collected from the files in the 

office of the Dean of the College of Pharmacy with 

permission of the dean and written permission of the 

students. Sex for non-pharmacy students and clinical faculty 

was noted on the answer sheets for the simulations. 

Data Analysis 

Dependent variables were scores on the PMP's as 

measured by the computerized scoring package of Page (see 

Appendix E). These results were then analyzed using the 

Statistical Package for the Social Sciences (Nie et a 1., 

1975) and Biomedical Computer Programs (Dixon and Brown, 

1979). 
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In development of the scoring system. Fielding and 

Page (1978) had choices rated by ten judges. Five were from 

community pharmacies, one from a community health clinic, 

one from a hospital and three were clinical pharmacy 

faculty. They determined into which of the following five 

categories choices fell: 1) Must do (crucial to safe and 

effective patient care), 2) Should do (further contributes 

to safe and effective patient care but could be omitted 

under certain circumstances, such as when the patient is 

familiar with the choice), 3) Could do (contributes to 

patient care but the pharmacist need not perform it), 4) 

Should not do (potentially bad for safe and effective 

patient care), and 5) Must not do (clearly detrimental to 

safe and effective patient care). Choices were assigned the 

weights + 2, +1, 0, -1, and -2 respectively. These weights 

reflected positive scores for beneficial selections and 

negative scores for detrimental selections. 

Four indices were calculated which included 

Proficiency Index, Efficiency Index, Errors of Omission and 

Errors of Commission. The Proficiency Index was 

the percent agreement with the criterion group judgment in 

selecting indicated choices and avoiding contraindicated 

choices. This index estimated quality of product. It was 

obtained by calculating the algebraic sum of the positive 

weights of the items selected by the subject and subtracting 
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the algebraic sum of the absolute value of negative weights 

of the items selected. This was then divided by the maximum 

possible score which could be achieved by selecting all the 

choices on the optimal route as determined by the criterion 

group. This value was then multiplied by 100 to obtain a 

percent value. 

The Efficiency Index was the percent of choices 

selected that were helpful to the patient. It therefore 

estimated the quality of process. It was calculated by 

dividing the total number of the subject's choices rated as 

helpful (hence, positively weighted) by the total number of 

choices made by the student and multiplying by 100 to arrive 

at a percent value. 

Errors of Omission were the percent of helpful 

procedures omitted. It was calculated by dividing the sum of 

positive points chosen by the maximum possible by following 

the optimal route and multiplying by 100 to get a percent 

value. This percent value is subtracted from 100% to arrive 

at the value for Errors of Omission. 

Errors of Commission were the percent of harmful 

procedures selected. It was calculated by taking the 

absolute sum of the negative points selected divided by the 

maximum score (as described above) and multiplying by 100. 

Finally, the problem solving style was determined by 

plotting the Errors of Commission on the X-axis against the 
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was computed comparing all problem solving scores of 

pharmacy students to their PCAT scores. 

A factor analysis was performed to determine the 

loadings on dependent variables. Significant factors were 

entered into a multiple regression to determine their 

ability to predict problem solving scores. 

Assumptions 

Assumptions made for this study were: 

1. The subjects selected choices that they would actually 

have selected in a real life situation. 

2. The choices offered were realistic and available to all 

subj ect s. 

3. Responses to demographic data would be truthfully given. 

Limitations 

Limitations of this study were: 

1. The measurement of problem solving ability was limited to 

the validity and reliability of the measurement instrument. 

2. Problem solving is also determined by factors other than 

decision making which could have been obscured by a cueing 

effect in presenting choices for selection. 
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Proficiency Index on the Y-axis. "High" on the proficiency 

axis meant scoring greater than or equal to 33 1/3 % in 

proficiency as defined in Chapter 1 and "Low" meant 

scoring less than 33 1/3 % in proficiency. "High" on the 

Errors of Commission axis meant committing more than 7% of 

that type of error, as defined in Chapter 1. "Low" meant 

scoring 7% or less in Errors of Commission. 

Four styles were defined by the four quadrants 

described above. "Thorough and discriminating" meant a score 

that was high on proficiency and low on errors of 

commission. "Shotgun" was high on both proficiency and 

errors of commission. The "Random approach" was low on 

proficiency and high on errors of commission while the 

"Constricted approach" was low on both proficiency and 

errors of commission. 

A 2x5x4 analysis of variance was calculated for the 

two sexes in the five groups over the four simulations for 

each of the four indices (proficiency, efficiency, errors of 

omission and errors of commission). A post hoc test 

consisting of a one way analysis of variance with Scheffe's 

test was performed to discern group differences in scores. 

Pearson's correlation was calculated to compare all problem 

solving scores of all subjects to their grade point averages 

to identify the relation between them. A second correlation 
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3. The survey was only representative of Arizona pharmacy 

students in a Bachelor of Science in Pharmacy program and 

clinical faculty at the same program. 

4. The non-pharmacy group was only representative of Arizona 

students enrolled in the HRP Health 496a class. 



CHAPTER 4 

RESULTS 

This chapter will describe the demographic data of 

participants in this study. It will then examine 

participation rate in this research and will investigate 

non-participation bias. It then will record the results of 

the test instrument and describe the statistical analyses 

performed. Finally, the hypotheses as stated in Chapter 1 

will be evaluated for rejection. 

Summary of Demographic Data 

Table 1 lists the demographic data collected on the 

pharmacy students who participated in this study. Their mean 

grade point average in pharmacy subjects was 2.576 and 

overall cumulative GPA was 2.873 out of a maximum at this 

university of 4.0. Mean PCAT score was 54.5 out of a maximum 

of 100. Appendix F lists all PCAT scores collected. 

There were 30 subjects in the HRP group including 19 

males and 9 females. Two subjects did not report their sex. 

Grade point averages were not collected from the HRP 

students due to difficulty in score verification. PCAT 

examinations do not apply to non-pharmacy students as they 

do not take this examination. 

70 
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Table 1. Mean grade point averages and mean overall scores 
on Pharmacy College Admissions Test. 

Mean Pharmacy 
Year in Cumulative College 
Pharmacy Pharmacy Grade Grade Point Admissions 
School Sex n Point Average Average Test score 

1 M 20 2.421 2.900 56.3 

F 26 2.475 2.934 56.7 

Group 46 2.451 2.919 56.6 

2 M 11 2.596 2.750 44.1 

F 14 3.012 3 .164 60 .0 

Group 25 2.829 2.982 5 2.7 

3 M 14 2.454 2. 573 56 .8 

F 11 2.648 2.765 49.1 

Group 25 2.542 2.553 52.6 

'erall Totals and Means: 

M 45 2.476 2.767 52.9 

F 51 2 .663 2 . 961 55.8 

Group 97 2.576 2.873 54.5 
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The clinical pharmacy faculty group included 19 

subjects, of whom 8 were pharmacy practice graduate 

students. There were 11 males and 7 females, with one 

subject not reporting sex. Clinical pharmacy faculty were 

not asked for grade point averages or PCAT scores due to 

difficulty in procuring and verifying such information. 

A total of 146 subjects participated in this 

research including 75 males and 67 females. Four subjects 

did not report their sex. 

Analysis of Participation Rate 

The first group was comprised of 40 Health Related 

Professions students from the Health 496a class, of whom 30 

(75.0%) completed the simulations on the day the test 

instrument was administered for that group. 

The participation rate was 100% among the eight 

pharmacy practice graduate students. For clinical pharmacy 

faculty, 11 of 33 (33.3%) participated. 

Participation among pharmacy students was 46 

respondents out of 55 (83.6%) in first year, 26 out of 65 

(40.0%) in second year and 25 out of 38 (65.8%) in third 

year. Overall, the participation rate was 61.4% (97 out of 

158) for pharmacy students. Many students were absent 

because it was the last week of school and many were 

studying for examinations. However, students were not 
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informed that their regular class had been cancelled for the 

problem solving study, so there was no reason to suspect a 

systematic dropout that would bias results. 

To verify this assumption, an analysis was performed 

to determine the existence of a non-participation bias. 

Since cumulative grade point average correlated 

significantly with all problem solving indices, it was 

decided to compare GPAC between study participants and non-

participants. Names of participants were provided to the 

dean's office who prepared a list of cumulative grade point 

averages of non-participants. Student's t-test was 

calculated between the mean GPAC for the two groups. Results 

of that test appears in Table 2. 

Table 2. Student's t-test between mean cumulative grade 
point averages of participating and non-
participating pharma.cyin this research. 

mean 
Group n score s.d. F p t df p 

Participants 92 2.8728 .512 1.07 .763 -.03 152 .976 

Non-
participants 62 2.8753 .529 

Note: An F test was performed to determine if the pooled 
variance or separate variance estimates were appropriate to 
use. Since F was not significant, the pooled variance 
estimate was used. 
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Table 2 shows that the mean GPAC for non-responders 

was virtually identical to the mean for responders which 

resulted in a non-significant difference (p = .976). 

Therefore, it was concluded that there would be no non-

response bias from using data from the group that 

participated in this research. 

Thus, the overall participation rate was 61.1 %, 

which was considered representative of the target population 

and acceptable for the purposes of this study. 

Instrument Reliability 

Three methods were used to determine the reliability 

of this instrument. Results are summarized in Table 3. 

First, reliability was determined through calculation of 

Cronbach's (1951) Alpha coefficient for the four 

simulations. Overall, it was .947 which was well above the 

value .7 considered acceptable for this research. 

The scoring package from Dr. Page calculated two 

additional reliability coefficients, namely Angoff's (1953) 

Formula 12 and Kendall's Coefficient of Concordance W 

(Siegel, 1956). These two methods both produced an overall 

reliability coefficient of .979 which is also well above the 

acceptable value. 
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Table 3. Reliability coefficients for the instrument 
used in this research. 

Simulation 

Coefficient 1 2 3 4 Overal1 

Cronbach's alpha .997 .996 .997 .998 .947 

Angoff's 12 .896 .960 .953 .845 .979 

Kendall's W .880 .968 .961 . 877 .979 

Thus, due to the high values of all of the 

reliability coefficients that were calculated, the 

instrument was felt to be reliable for the purposes of this 

research. 

Order Effects 

It was suspected that the presentation of 

simulations to subjects in a fixed order would lead to 

differences in problem solving scores, possibly due to a 

learning effect. As a result, simulations were arranged in 

all possible orders of presentation and each order was 

assigned a sequential number. Tests were then stacked in 

order. The order was determined by randomly entering a table 

of random numbers and comparing to the assigned numbers. 

Tests were randomly distributed to students from this pile. 
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Mean group scores were compared for proficiency, 

efficiency, errors of omission and errors of commission 

using a repeated measures one way analysis of variance. 

Results appear in Table 4 which shows no significant 

difference in any parameter. Thus, it appeared that order of 

presentation had no effect on problem solving scores. 

Table 4. Repeated measures analyses of variance comparing 
mean percent problem solving indices among 
students for first, second, third and fourth 
simulation completed. 

Index df F P 

Proficiency 3, 126 .10252 .9585 

Efficiency 3, 126 .62942 . 5964 

Errors of omission 3, 126 .01245 .9981 

Errors of commission 3, 126 .77527 . 5084 

Effect of Response Time 

To determine whether differences existed between 

those who completed responses early and those who completed 

them late (or failed to complete all four responses), 

responses for students were numbered in order of completion. 

Mean scores on problem solving indices were compared using 

Student's t-test between means of early responders (i.e. the 

first half of each group) and late responders (i.e. the last 

half of each group). Results appear in Table 5. 
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Table 5. Student's t-test between mean scores on problem 
solving indices of early and late responders 
among the students tested. 

Index Response n 
Mean 
score s . d. t P 

Proficiency Early 50 32.11 24.56 -3.44 .001 

Late 47 49.17 24.27 

Efficiency Early 50 57 . 56 18.92 -3.11 .002 

Late 47 68.20 14.29 

Errors of Early 50 62.15 22.49 3.59 .001 
Omis sion 

Late 47 45.87 22.12 

Errors of Early 50 5 .320 2.887 .22 .827 
Commis sion 

Late 47 5.164 3. 973 

Note: An F test was performed to determine if the pooled 
variance or separate variance estimates were appropriate to 
use. Since F was not significant for the first three 
indices, the pooled variance estimate was used. F was 
significant for errors of commission (p = .029), hence 
the separate variance estimate was used. 
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Late responders scored significantly higher than 

early responders on proficiency and efficiency and lower on 

errors of omission. In an attempt to explain these 

differences, Student's t-tests were calculated between mean 

number of simulations completed, mean grade point averages 

and mean overall PCAT average scores (PCATS) for the two 

groups. Results are recorded in Table 6. 

Late responders did not complete fewer responses 

than did early responders. There were no significant 

differences in any other scores, but there was a tendency 

towards significance for grade point averages, especially 

GPAC (p = .078). Since GPAC was shown to correlate 

significantly with all problem solving indices, it was 

decided to use GPAC as a covariate in an analysis of 

covariance between early and late responders for the four 

problem solving indices. Results are recorded in Table 7. 

GPAC was a significant covariate for all indices 

except errors of commission. Despite this, there was a 

significant difference between groups. Thus, it appears that 

those who take more time in completing problem solving 

simulations perform better. 
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Table 6. Student's t-test between mean scores of early and 
late responders among students tested on mean 
number of simulations completed, grade point 
averages (GPA) and average Pharmacy College 
Admissions Test score (PCATS). 

Score Response n 
Mean 
score s . d. t P 

Number of Early 66 3.6818 .807 .21 .836 
s imula tions 
completed Late 61 3.6557 .602 

Pharmacy GPA Early 46 2.4504 .672 -1 .75 .084 

Late 47 2 .6997 .705 

Cumulative GPA Early 46 2.7765 .482 -1 .79 .078 

Late 47 2.9649 .528 

PCATS Early 42 56.05 19.26 0 .74 .461 

Late 43 53.05 18.06 

Note: An F test was performed to determine if the pooled 
variance or separate variance estimates were appropriate to 
use. F was significant for number of responses completed, so 
separate variance estimates were used. However, since F was 
not significant for the remaining scores, the pooled 
variance estimate was used. 



Table 7. Analyses of covariance between early and late 
responders among students tested on problem 
solving indices with cumulative grade point 
average (GPAC) as covariate. 

Index Source of Variance df F P 

Proficiency GPAC (covariate) 1 7 .614 .007 

Responder 1 9 .057 .004 

Explained 2 8 .335 .001 

Efficiency GPAC (covariate) 1 8 .888 .004 

Responder 1 7 .527 .008 

Explained 2 8 .208 .001 

Errors of GPAC (covariate) 1 5 .829 .018 
omis sion 

Responder 1 10 .208 .002 

Expla ined 2 8 .018 .001 

Errors of GPAC (covariate) 1 3 .352 .071 
commission 

Responder 1 0 .068 .796 

Explained 2 1 .710 .188 
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Hypothesis Testing 

The instrument was designed to collect data that 

would test the hypotheses stated in Chapter 1. All 

hypotheses were evaluated for rejection at the .05 

significance level. 

Mean scores on problem solving indices are recorded 

in Tables 8 through 17. Tables 8 and 9 list mean scores for 

Simulation 1 for the four indices (proficiency, efficiency, 

errors of omission and errors of commission). Tables 10 and 

11 list scores for Simulation 2, Tables 12 and 13 for 

Simulation 3, Tables 14 and 15 for Simulation 4 and Tables 

16 and 17 list mean scores overall for the four simulations. 

It should be noted that the n in each table may vary 

due to the fact that some subjects did not complete all four 

simulations. As simulations were randomly arranged, 

different simulations were not completed by different 

subj ects. 
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Table 8. Mean percent scores (standard deviations) for 
proficiency and efficiency on Simulation 1. 
(Ideal score = 100). 

Group n Proficiency Efficiency 

Health Related 27 3.61 (18.69) 40.98 (26.77) 
Professions 

First Year 45 44.60 (29.54) 68.35 (14.96) 
Pharmacy 

Second Year 21 59.75 (24.80) 72.90 (11.64) 
Pharmacy 

Third Year 25 54.19 (24.90) 69.03 (14.47) 
Pharmacy 

Clinical Pharmacy 19 67.04 (14.98) 78.46 (7.74) 
Faculty 

Mean Scores 137 43.70 (32.15) 65.18 (20.74) 
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Table 9. Mean percent scores (standard deviations) for 
errors of omission and errorsof commission 
Simulation 1. (Ideal score = 0). 

Group n Errors of 
Omi ss ion 

Errors of 
Commis s ion 

Health Related 
Professions 

27 84.33 (16 .02) 1.296 (5.268) 

First Year 
Pharmacy 

45 50.44 (23 .45) 8.244 (4.830) 

Second Year 
Pharmacy 

21 34.28 (21 .11) 4.952 (5.133) 

Third Year 
Pharmacy 

25 39.12 (21 .73) 5 .520 (5.092) 

Clinical Pharmacy 
Faculty 

19 29.21 (13 .34) 2.842 (2.853) 

Mean Scores 137 49.63 (27 .45) 7.095 (5.478) 
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Table 10. Mean percent scores (standard deviations) for 
proficiency and efficiency on Simulation 2. 
(Ideal score = 100). 

Group n Proficiency Efficiency 

Health Related 24 -3.47 (13.54) 11.72 (21.96) 
Professions 

First Year 45 33.14 (29.29) 47.78 (31.80) 
Pharmacy 

Second Year 24 52.54 (32.62) 64.41 (27.46) 
Pharmacy 

Third Year 23 44.44 (34.70) 57.75 (31.32) 
Pharmacy 

Clinical Pharmacy 19 70.61 (17.77) 77.39 (10.27) 
Faculty 

Mean Scores 135 37.28 (35.31) 50.19 (33.72) 
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Table 11. Mean percent scores (standard deviations) for 
errors of omission and errorsof commission 
Simulation 2. (Ideal score = 0). 

Group n Errors of 
Omission 

Errors of 
Commis s ion 

Health Related 
Professions 

24 91.37 (20 .59) 6.600 (4.070) 

First Year 
Pharmacy 

45 63.53 (28 .63) 5 .756 (3.737) 

Second Year 
Pharmacy 

24 42.25 (30 .90) 4.500 (3.162) 

Third Year 
Pharmacy 

23 50.43 (33 .20) 4.391 (3.448) 

Clinical Pharmacy 
Faculty 

19 28.31 (17 .56) 1. 947 (2.321) 

Mean Scores 135 57.51 (33 .42) 5.704 (7.913) 
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Table 12. Mean percent scores (standard deviations) for 
proficiency and efficiency on Simulation 3. 
(Ideal score = 100). 

Group n Proficiency Efficiency 

Health Related 25 11.88 (18.93) 51.63 (16.71) 
Prof e ss ions 

First Year 44 37.83 (28.90) 70.34 (28.37) 
Pharmacy 

Second Year 22 51.47 (30.80) 7 6.17 (22.16) 
Pharmacy 

Third Year 24 37.99 (25.88) 76.34 (22.04) 
Pharma cy 

Clinical Pharmacy 19 64.24 (23.59) 82.66 (8.08) 
Faculty 

Mean Scores 134 39.00 (30.52) 70.63 (27.01) 
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Table 13. Mean percent scores (standard deviations) for 
errors of omission and errorsof commission 
Simulation 3. (Ideal score = 0). 

Group n Errors of 
Omis s ion 

Errors of 
Commis s ion 

Health Related 
Professions 

25 83 .88 (16 .71) 3 .640 (3 .067) 

First Year 
Pharmacy 

44 58.61 (26 .97) 3 .045 (3.162) 

Second Year 
Pharmacy 

22 47 .04 (29 .25) 1.227 (5.133) 

Third Year 
Pharmacy 

24 58.08 (22 .27) 1.417 (2.412) 

Clinical Pharmacy 
Faculty 

19 33 .42 (16 .41) 1.000 (1.374) 

Mean Scores 134 57.89 (28 .30) 2.276 (2.813) 
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Table 14. Mean percent scores (standard deviations) for 
proficiency and efficiency on Simulation 4. 
(Ideal score = 100). 

Group n Proficiency Efficiency 

Health Related 26 36.89 (25.36) 75.05 (17.44) 
Professions 

First Year 43 62.79 (23.07) 72.54 (13.97) 
Pharmacy 

Second Year 24 71.91 (16.48) 85.25 (5.43) 
Pharma cy 

Third Year 24 59.25 (29.79) 81.39 (13.93) 
Pharma cy 

Clinical Pharmacy 19 79.72 (9.01) 85.68 (5.91) 
Faculty 

Mean Scores 136 61.19 (26.02) 78.66 (13.79) 
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Table 15. Mean percent scores (standard deviations) for 
errors of omission and errors ofcommission 
on Simulation 4. (Ideal score = 0). 

Group n Errors of 
Omis s ion 

Errors of 
Commis s ion 

Health Related 
Professions 

26 59.88 (23.60) 1.769 (5.164) 

First Year 
Pharmacy 

43 31.86 (21.27) 5 .349 (3.598) 

Second Year 
Pharmacy 

24 27.95 (16.56) 0.125 (0.612) 

Third Year 
Pharmacy 

24 33 .37 (23.40) 3.708 (11.08) 

Clinical Pharmacy 
Faculty 

19 19.36 (9.18) 0. 789 (1.686) 

Mean Scores 136 35.05 (23.69) 2.816 (5.882) 
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Table 16. Mean overall percent scores (standard 
deviations) for proficiency and efficiency 
on all simulations. (Ideal score = 100). 

Group n Proficiency Efficiency 

Health Related 20 9.93 (11.90) 42.07 (14.90) 
Professions 

First Year 39 44.73 (22.24) 64.25 (13.82) 
Pharmacy 

Second Year 16 56.73 (23.60) 74.21 (11.87) 
Pharmacy 

Third Year 22 48.43 (20.55) 70.41 (13.89) 
Pharmacy 

Clinical Pharmacy 19 70.40 (11.74) 81.05 (4.22) 
Faculty 

Mean Scores 116 45.29 (26.46) 65.72 (17.53) 
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Table 17. Mean overall percent scores (standard 
deviations) for errors of omission and 
errors of commission on all simulations. 
(Ideal score = 0). 

Group n Errors of 
Omis sion 

Errors of 
Commis s ion 

Health Related 
Professions 

20 81 .60 (12 .33) 7.512 (4.980) 

First Year 
Pharmacy 

39 51.24 (21 .09) 5 .654 (1.959) 

Second Year 
Pharmacy 

16 39.67 (21 .97) 3 .094 (1.985) 

Third Year 
Pharma cy 

22 45.39 (17 .27) 4.023 (3.401) 

Clinical Pharmacy 
Faculty 

19 27 .81 (10 .28) 1.645 (1.237) 

Mean Scores 116 49.93 (24 .09) 4.655 (3.450) 
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Hypothesis I 

The first hypothesis stated that there would be a 

differencein proficiency scores on the simulations among 

groups tested. To test the hypothesis, a 2x5x4 analysis of 

variance was computed for the two sexes and five groups over 

the four simulations for proficiency using the Biomedical 

Computer Programs (Dixon and Brown, 1979). Results of that 

analysis appear in Table 18. 

A main effect was indicated for group and 

simulation as well as a group-simulation interaction. To 

further investigate the interaction, group means were 

recorded in Table 19. As can be seen, HRP students scored 

lower and had a wider range of scores than did other groups, 

particularly clinical pharmacy faculty. This was considered 

to be partially responsible for the g r oup-simu1ati o n 

interaction. 

A second factor responsible for the interaction was 

felt to be Simulation 4 which failed to separate groups in a 

manner like the other three simulations. All groups scored 

substantially higher on proficiency on this simulation 

(Table 14) than average (Table 16). Thus, the combination of 

the two factors was felt to result in the interaction. 
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Table 18. A 2x5x4 analysis of variance between sex and group 
for proficiency on the four problem solving 
simulations. 

Source df MS 

Group 

Sex 

Sex-Group Interaction 

4 31644.325 21.11 <.0001 

1 2837.398 1.89 .1718 

4 1947.194 1.30 .2754 

Error 104 1499.089 

Simula tion 

Simulation-Group 
Interaction 

Simulation-Sex 
Interaction 

Simulation-Group-Sex 
Interaction 

8754.020 22.15 <.0001 

12 798.603 2.02 .0222 

407.057 1.03 .3794 

12 382.307 ,97 .4799 

Error 312 395.151 



Table 19. Mean percent proficiency scores on problem 
solving simulations. 

Simula tion 

Group Sex 

Health Related M 5.31 -3.20 13.70 29.34 
Professions 

F -3.33 -11.11 8.12 39.25 

First Year M 30.95 27.12 33.63 39.25 
Pharmacy 

F 55.95 39.52 46.02 68.18 

Second Year M 40.47 44.90 42.18 67.28 
Pharmacy 

F 63.57 56.38 60.93 70.37 

Third Year M 48.21 47.91 43.75 48.76 
Pharmacy 

F 62.38 41.94 33.12 67.40 

Clinical Pharmacy M 67.65 72.22 67.96 83.64 
Pharmacy 

F 65.98 67.85 68.75 73.01 
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Table 20. One way analysis of variance among groups on 
problem solving proficiency. 

Source of Variance df MS F P 

Group 4 9828. 7800 26.474 <.0001 

Error 111 371. 2657 

To discern group differences in proficiency, a one 

way analysis of variance was computed with Scheffe's test as 

a post hoc analysis. Table 20 records the results of the 

analysis of variance. 

Table 21 records the results of Scheffe's post hoc 

test. This table demonstrates the differences among groups 

in proficiency for the four simulations. Overall, there were 

three subsets of groups as illustrated. HRP students scored 

significantly lower than all others. Clinical faculty scored 

the highest, which was significantly higher than all 

pharmacy students except second year students. 

The only variation from the hypothesis was that the 

second year students scored higher than third year students. 

However, the difference was not significant. 

Therefore, the null hypothesis was rejected, meaning 

that as problem solvers, clinical faculty are more 

proficient and non-pharmacy students less proficient than 

pharmacy students. 
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Table 21. Differences among groups in mean percent 
proficiency on problem solving simulations. 

Mean scores 

Simulation Health First Third Second Clinical 
Related Year Year Year Pharmacy 

Professions Pharmacy Pharmacy Pharmacy Faculty 

1 3.616 44.603 54.191 59.751 67.043 

2 -3.472 33.148 44.444 52.546 70.614 

3 11.882 37.834 37.990 51.471 64.242 

4 36.895 62.791 59.259 71.914 79.727 

overall 9.932 44.736 48.431 56.736 70.406 

Subsets of groups are underlined. Subsets represent groups 

whose mean scores are not significantly different (p < .05). 
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Hypothesis II 

The second hypothesis stated that there would be a 

difference in efficiency scores among the groups tested with 

clinical pharmacy faculty scoring the highest and non-

pharmacy students the lowest. To test this hypothesis, a 

2x5x4 analysis of variance was computed for the two sexes 

and five groups over the four simulations for efficiency 

using the Biomedical Computer Programs (Dixon and Brown, 

1979). Results of that analysis appear in Table 22. 

A main effect was indicated for group and simulation 

as well as a group-simulation interaction. To further 

investigate the interaction, group means were recorded in 

Table 23. As can be seen, HRP students scored lower and had 

a wider range of scores than did other groups, particularly 

clinical pharmacy faculty. This was considered to partially 

account for the group-simulation interaction. 

Table 14 shows that Simulation 4 failed to 

differentiate among efficiency of the groups similar to the 

other three simulations. Efficiency was nearly twice as high 

for HRP students than average (Table 16). Thus, the 

interplay of these two factors was felt to have produced the 

interaction of group and simulation. 
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Table 22. A 2x5x4 analysis of variance between sex and group 
for efficiency on the four problem solving 
s imula t ions. 

Sour ce df MS 

Group 

Sex 

Sex-Group Interaction 

4 14146.647 22.32 <.0001 

1 420.540 .66 .4172 

4 870.796 1.37 .2480 

Error 104 633.724 

Simulation 

Simulation-Group 
Interaction 

Simulation-Sex 
Interaction 

Simulation-Group-Sex 
Interaction 

3 13735.366 34.10 <.0001 

12 1437.039 3.57 .0001 

182.424 .45 .7154 

1 2  229.175 .57 .8666 

Error 312 402.739 
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Table 2 3. Mean percent efficiencyscoresonproblem 
solving simulations. 

Simulation 

Group Sex 1 2 3 4 

Health Related M 39 .75 13 .75 55.23 73 .31 
Prof e s s ions 

F 36 .85 .00 41.55 73 .07 

First Year M 62 .96 42 .38 69.61 69 .39 
Pharmacy 

F 71 .45 52 .46 68.86 74 .03 

Second Year M 64 .81 60 .51 61.49 83 .73 
Pharma cy 

F 76 .33 64 .84 84.55 86 .93 

Third Year M 65 .29 62 .89 79.56 78 .70 
Pharmacy 

F 70 .45 51 .37 71.74 82 .32 

Clinical Pharmacy M 76 .16 74 .92 81.18 85 .06 
Pharmacy 

82.43 81.63 85.22 86.74 
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To discern group differences in efficiency, a one 

way analysis of variance was computed with Scheffe's test as 

a post hoc analysis. Table 24 summarizes the analysis of 

variance and Table 25 illustrates the post hoc results. 

Overall, there were three subsets of groups with HRP 

students scoring the lowest. Pharmacy students scored 

significantly higher with second year students being the 

highest of the group. Clinical pharmacy faculty scored the 

highest of all, which was significantly higher than first 

year pharmacy students, but not second or third year 

students. 

Table 24. One way analysis of variance among groups on 
problem solving efficiency. 

Source of Variance df MS F p 

Group 

Error 

4 4342.8475 26.814 <.0001 

111 161.9599 
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Table 25. Differences among groups in mean percent efficiency 
scores on the four problem solving simulations. 

Mean scores 

Simulation Health First Third Second Clinical 
Related Year Year Year Pharmacy 

Professions Pharmacy Pharmacy Pharmacy Pharmacy 

1 40.990 68.355 69.038 72.902 78.469 

2 11.723 47.782 57.756 64.418 77.397 

3 51.633 70.340 76.345 76.170 82.669 

4 75.059 72.545 81.392 85.258 85.680 

overall 42.075 64.253 70.410 74.217 81.053 

Subsets of groups are underlined. Subsets represent groups 

whose mean scores are not significantly different (p < .05). 

On Simulation 4, Health Related Professions students 

grouped with both subsets. That is, their mean score was not 

significantly different from first and third year pharmacy 

students (Subset 1) or from those in Subset 2. 



Therefore, results indicate that the null hypothesis 

was rejected. That is, there was a significant difference 

among groups on problem solving efficiency with clinical 

pharmacy faculty being the most efficient and non-pharmacy 

students the least efficient. Pharmacy students fell between 

these two groups in efficiency. 

Hypothesis III 

The third hypothesis stated that there would be a 

difference in errors of omission amongst groups with 

clinical pharmacy faculty scoring the lowest and non-

pharmacy students highest. To test the hypothesis, a 2x5x4 

analysis of variance was computed for the two sexes and five 

groups for errors of omission using the Biomedical Computer 

Programs (Dixon and Brown, 1979). Results of that analysis 

appear in Table 26. 



103 

Table 26. A 2x5x4 analysis of variance between sex and group 
for errors of omission on the four problem solving 
simula tions. 

Sour ce df MS 

Group 

Sex 

Sex-Group Interaction 

4 

1 

4 

24618.178 

1087.825 

1521.060 

19.48 <.0001 

.86 .3557 

1 . 2 0  .3139 

Error 104 1263.897 

Simulation 8395.176 26.06 <.0001 

Simulation-Group 
Interaction 12 577.185 1.79 .0487 

Simulation-Sex 
Interaction 274.006 .85 .4672 

Simula tion-Group-Sex 
Interaction 1 2  146.410 .45 .9395 

Error 312 322.185 
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A main effect was indicated for group and simulation 

as well as a group-simulation interaction. To further 

investigate the interaction, group means were recorded in 

Table 27. As can be seen, HRP students scored higher and had 

a wider range of scores than did other groups, particularly 

clinical pharmacy faculty. This was considered to partially 

account for the group-errors of omission interaction. 

Additionally, Simulation 4 failed to separate groups 

in the same manner as did the other three simulations. 

Errors of omission for all groups was much lower (Table 15) 

than the average (Table 17). Thus, the interplay of these 

two factors was considered to be responsible for producing 

the interaction detected by the analysis of variance. 

To determine group differences in errors of 

omission, a one way analysis of variance followed by 

Scheffe's test was computed. Table 28 illustrates the 

results of the analysis of variance and Table 29 illustrates 

the results of Scheffe's post hoc test. 

Overall, there were three subsets of groups. HRP 

students scored significantly higher on errors of omission 

than all other groups. Pharmacy students formed the second 

subgroup with first year students being highest and second 

year students lowest in the group. Clinical pharmacy faculty 

scored lowest overall, which was significant for all groups 

except second year students. 



105 

Table 27. Mean percent errors of omission scores on problem 
solving simulations. 

Simulation 

Group Sex 1 2 3 4 

Health Related M 82.84 87 .77 82 .85 66.00 
Professions 

F 87 .00 100 .00 87.60 60.80 

First Year M 58.47 68 .70 65.29 41.18 
Pharmacy 

F 44.18 58 .82 52.73 27 .09 

Second Year M 49.50 47 .67 57.50 32.67 
Pharmacy 

F 31.40 39 .20 41.50 29.40 

Third Year M 43.50 47 .83 57.00 36.67 
Pharmacy 

F 32.10 51 .40 61.60 32.40 

Clinical Pharmacy M 28.17 25 . 75 34.92 14.92 
Pharmacy 

F 31.00 32 .71 33.43 27.00 
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Table 28. One way analysis of variance among groups on 
problem solving errors of omission. 

Source of Variance df MS F P 

Group 4 7888. 5942 24.872 <.0001 

Error 111 317. 1623 

Therefore, the results support the rejection of null 

hypothesis III. This means that there was a significant 

difference among groups in errors of omission, with clinical 

pharmacy faculty committing the least number of errors and 

non-pharmacy students the most. Pharmacy students fell 

between these two groups. 
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Table 29. Differences among groups in mean percent errors of 
omission on the four problem solving simulations. 

Mean scores 

Simulation Health First Third Second Clinical 
Related Year Year Year Pharmacy 

Professions Pharmacy Pharmacy Pharmacy Faculty 

1 84.333 50.444 39.120 34.286 29.211 

2 91.375 63.533 50.435 42.250 28.316 

3 83.880 58.614 58.083 47.046 34.368 

4 59.885 31.861 33.375 27.958 19.368 

overall 81.600 51.244 45.398 39.672 27.816 

Subsets of groups are underlined. Subsets represent groups 

whose mean scores are not significantly different (p < .05) 
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Hypothesis IV 

The fourth hypothesis stated that there would be a 

difference in errors of commission among the groups tested 

with clinical pharmacy faculty scoring the lowest and non-

pharmacy students the highest. To test the hypothesis, a 

2x5x4 analysis of variance was computed for the two sexes 

and five groups for errors of commission using the 

Biomedical Computer Programs (Dixon and Brown, 1979). 

Results of that analysis appear in Table 30. 

A main effect was indicated for group, sex and 

simulation as well as a group-simu1 ation interaction. To 

further investigate the interaction, group means were 

recorded in Table 31. As can be seen, HRP students scored 

higher and had a wider range of scores than did other 

groups, particularly clinical pharmacy faculty. This was 

considered to account for a part of the interaction. 

Due to the inability of Simulation 4 to separate 

groups as did the other three simulations, the interaction 

became more pronounced. Errors of commission made by all 

groups (Table 15) was substantially lower than average 

(Table 17). This combination was thought to be responsible 

for the simulation-group interaction detected here. 

As a main effect was indicated for group, a one way 

analysis of variance followed by Scheffe's post hoc test was 

calculated to discern group differences in errors of 
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Table 30. A 2x5x4 analysis of variance between sex and group 
for errors of commission on the four problem 
solving simulations. 

Source df MS 

Group 

Sex 

Sex-Group Interaction 

4 378.470 11.16 <.0001 

1 165,296 4.87 .0295 

4 9.489 .28 .8905 

Error 104 33 . 918 

Simulation 

Simulation-Group 
Interaction 

Simulation-Sex 
Interaction 

Simulation-Group-Sex 
Interaction 

1 2  

1 2  

668.286 21.91 <.0001 

86.174 2.82 .0011 

18.393 .60 .6135 

40.534 1.33 .2007 

Error 312 30.506 
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Table 31. Mean percent errors of commission scores on 
problem solving simulations. 

Group Sex 

Simulation 

Group Sex 1 2 3 4 

Health Related M 11.61 14.38 3.69 2.15 
Professions 

F 15.20 10.00 4.00 .00 

First Year M 10.18 6.76 2.53 5.11 
Pharmacy 

F 7.14 4.91 3.50 5.54 

Second Year M 9.33 6.50 2.50 .00 
Pharmacy 

F 3.90 3.80 .80 .30 

Third Year M 7.08 3.50 1.58 7.17 
Pharmacy 

F 4.50 5.90 1.50 .30 

Clinical Pharmacy M 3.08 2.75 .83 1.25 
Pharmacy 

F 2.43 .57 1.28 .00 



Ill 

Table 32. One way analysis of variance among groups on 
problem solving errors of commission. 

Source of Variance df MS F P 

Group 4 105. 5458 12.377 <.0001 

Error 111 8. 5272 

commission. Table 32 records the results of the analysis of 

variance and Table 33 illustrates the results of Scheffe's 

post hoc test. 

Three subgroups were identified by Scheffe's test. 

HRP students scored the highest amount of these errors and 

they were grouped with first year pharmacy students who made 

only slightly fewer errors. The second group comprised 

pharmacy students with second year students being lowest and 

first year highest. The third subgroup included clinical 

pharmacy faculty who scored lowest overall in errors of 

commission. They were not significantly lower than either 

second or third year pharmacy students. 

Therefore, null hypothesis IV was rejected, meaning 

that there was a significant difference in errors of 

commission among the groups. Clinical pharmacy faculty 

committed the least number and non-pharmacy students the 

most. Pharmacy students fell between these two groups. 
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Table 33. Differences among groups in mean percent errors of 
commission on the four problem solving simulations. 

Mean scores 

Simulation Health First Third Second Clinical 
Related Year Year Year Pharmacy 

Professions Pharmacy Pharmacy Pharmacy Faculty 

1 11.296 8.244 5.520 4.952 2.842 

2 11.042 5.756 4.391 4.500 1.947 

3 3.640 3.046 1.417 1.227 1.000 

4 1.769 5.349 3.708 0.125 0.790 

overall 7.513 5.654 4.023 3.094 1.645 

Subsets of groups are underlined. Subsets represent groups 

whose mean scores are not significantly different (p < .05) 

Underlined groups on the same line belong to the same 

subset. In Simulation 4, Clinical Faculty and Health Related 

Professions students belong in both Subset 1 and Subset 2. 
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Hypothesis V 

The fifth hypothesis stated that the predominant 

style of the clinical pharmacy faculty would be thorough and 

discriminating. It further stated that other groups would 

not have a single style. 

Table 34 lists the styles for each of the five 

groups. A through and discriminating style was one that 

resulted from gathering adequate information and processing 

it well. A shotgun style was due to gathering adequate data 

but inadequately processing it. A random style resulted from 

neither gathering adequate data nor processing it well. 

Finally, a constricted style was the result of the proper 

processing of an inadequate amount of information. 

All of the 19 clinical faculty members had a problem 

solving style from quadrant 1 (thorough and discriminating), 

as hypothesized. As shown in Table 34, none of the other 

groups possessed a single style. All styles were represented 

by the students, except no HRP students had style 1 

(thorough and discriminating) and no second year students 

had style 3 (random). 
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Table 34. Frequency of problem solving styles among groups 
tested. 

Style 

Group 
Thorough and 
Discriminating Shotgun Random Constricted 

Health Related 
Professions 

1 0  1 2  

First Year 
Pharmacy 

22 

Second Year 
Pharma cy 

14 1 0  

Third Year 
Pharmacy 

1 8  

Clinical Pharmacy 
Faculty 

19 

Overal1 73 32 17 24 

To test this hypothesis for significance, chi square 

was calculated for each student group with equal expected 

frequencies for each style. Results are recorded in 

Table 35. 

Chi square values were significant for all student 

groups indicating that styles were not evenly distributed 

amongst the students. As non-pharmacy students did not 

display style 1 (thorough and discriminating), chi square 
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Table 35. Chi square tests for student groups comparing 
observed frequencies (0) of problem solving 
styles with equal expected frequencies (E) of 
style in each cell-

Style 

Chi 
Group 12 3 4 Square p 

Health Related 0 0 10 8 12 11.067 .011 
Professions 

E 7.5 7.5 7.5 7.5 

First Year 0 22 9 8 7 12.957 .005 
Pharmacy 

E 11.5 11.5 11.5 11.5 

Second Year 0 14 10 0 2 20.154 <.001 
Pharmacy 

E 6.5 6.5 6.5 6.5 

Third Year 0 18 3 13 29.880 <.001 
Pharmacy 

E 6.25 6.25 6.25 6.25 

Styles: 1 = Thorough and discriminating 

2 = Shotgun 

3 = Random 

4 = Cons t r i c t ed 
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was calculated for the three styles they did display. Chi 

square was 0.800 which was not significant (p = .670), 

indicating an even distribution among the three styles that 

were considered not efficient. 

To further investigate style differences in pharmacy 

students, styles 2, 3 and 4 were combined into a single 

group that represented a non-efficient problem solving 

style. Chi square was calculated for each group between 

efficient (i.e. thorough and discriminating) style and non-

efficient style, assuming equal numbers of each style. 

Results appear in Table 36. 

Table 36. Chi square between efficient and non-efficient 
problem solving styles in students. 

Group Chi Square p 

Health Related Professions 30.000 <.001 

First Year Pharmacy .087 .768 

Second Year Pharmacy .154 .695 

Third Year Pharmacy 4.840 .028 
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As shown in Table 36, non-pharmacy students were 

non-efficient in style. On the other hand, third year 

pharmacy students displayed a predominant style that was 

thorough and discriminating. First and second year pharmacy 

students displayed approximately the same number of 

efficient and non-efficient styles. 

Thus, null hypothesis V was rejected. That is, 

clinical pharmacy faculty had a single problem solving style 

that was thorough and discriminating. Third year student had 

a predominant (but not exclusive) style that was thorough 

and discriminating. First and second year students had an 

even distribution of efficient and non-efficient styles 

while non-pharmacy students had an even distribution of non-

efficient styles and no representation of the style called 

thorough and discriminating. 

Hypothesis VI 

The sixth hypothesis stated that there would be a 

difference in style between clinical pharmacy faculty and 

other groups with students being less thorough and 

discriminating in style. 

To test this hypothesis, a chi square was calculated 

comparing observed occurrences of Style 1 in each group with 

expected values of 30, 46, 26, 25, and 19 for groups 0 

though 4 respectively (i.e. 100% of style 1 in each cell). 
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There was a significant difference (chi square = 27.040, 

df = 4, p < .001) which led to rejection of the null 

hypothesis. Thus, there is a difference in problem solving 

style between clinical pharmacy faculty and students. 

Hypothesis VII 

The seventh hypothesis stated that there would be a 

difference in problem solving between sexes in proficiency, 

efficiency, errors of omission, errors of commission and 

s tyle. 

To test for differences between sexes on the four 

problem solving indices, Student's t-tests were calculated. 

Table 37 lists the results of these tests for proficiency, 

Table 38 for efficiency, Table 39 for errors of omission and 

Table 40 for errors of commission. 
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Table 37. Student's t-tests for significance in difference 
of means between males and females on problem 
solving proficiency. 

Simulation Sex Mean s.d. F p df t p 

1 M 36.486 30.183 1.06 .802 131 -3.04 .003 

F 56.688 31.117 

2 M 33.946 35.644 1.05 .841 129 -1.16 .248 

F 41.094 34.745 

3 M 35.848 31.177 1.11 .684 129 -1.45 .151 

F 43.548 29.608 

4 M 55.556 29.806 2.32 .001 130 -2.76 .007 

F 67.549 19.561 

Mean M 40.598 27.613 1.37 .251 111 -2.24 .027 

F 51.4932 23.618 

Note: An F test was performed to determine if the pooled 
variance or separate variance estimates were appropriate to 
use. If F was significant, separate variance estimates were 
used and if F were not significant, pooled variance 
estimates were used. 
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Table 38. Student's t-tests for significance in difference 
of means between males and females on problem 
solving efficiency. 

S imulation Sex Mean s . d. F P df t P 

1 M 62.609 21 .709 1 .71 .033 131 -2 .14 .035 

F 69.718 16 .598 

2 M 47.940 33 .667 1 .03 .923 129 -0 .91 .367 

F 53.291 33 .250 

3 M 69.491 26 .789 1 .02 .932 129 -0 .72 .472 

F 72 .854 26 .489 

4 M 77.768 16 .716 2 .69 <.001 130 -0 00
 

.421 

F 79.696 10 .187 

Mean M 63.853 16 .963 1 .01 . 973 111 -1 .56 .122 

F 68.819 16 . 876 

Note: An F test was performed to determine if the pooled 
variance or separate variance estimates were appropriate to 
use. If F was significant, separate variance estimates were 
used and if F were not significant, pooled variance 
estimates were used. 
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Table 39. Student's t-tests for significance in difference 
of means between males and females on problem 
solving errors of omission. 

Simulation Sex Mean s .d. F P df t p 

1 M 54.859 26 .695 1 .06 .814 131 2 .56 .012 

F 43.145 25 .907 

2 M 59.529 33 .764 1 .05 .854 129 0 .76 .447 

F 55.079 32 .981 

3 M 61.507 29 .254 1 .20 .480 129 1 .76 .0 80 

F 52.839 26 .758 

4 M 39.304 26 .369 1 .89 .012 130 2 .32 .022 

F 30.032 19 .172 

Mean M 53.356 25 .139 1 .34 .282 111 1 

<1* 00 

.068 

F 45.176 21 .714 

Note: An F test was performed to determine if the pooled 
variance or separate variance estimates were appropriate to 
use. If F was significant, separate variance estimates were 
used and if F were not significant, pooled variance 
estimates were used. 
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Table 40. Student's t-tests for significance in difference 
of means between males and females on problem 
solving errors of commission. 

S imula tion Sex Mean s . d. F P df t P 

1 M 7.887 5.726 1.27 .340 131 1 .88 .063 

F 6.113 5.080 

2 M 6.779 10.459 7.71 < .001 129 1 .56 .122 

F 4.667 3.767 

3 M 2.246 2.836 1.01 .979 129 -0 .12 .904 

F 2.307 2 .843 

4 M 3 .087 7.338 3.41 < .001 130 0 .43 .668 

F 2.651 3.972 

Mean M 5.309 4.143 2.86 < .001 111 2 .17 .033 

F 3 .935 2.451 

Note: An F test was performed to determine if the pooled 
variance or separate variance estimates were appropriate to 
use. If F was significant, separate variance estimates were 
used and if F were not significant, pooled variance 
estimates were used. 
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According to these tests, females scored 

significantly higher on proficiency and lower on errors of 

commission than did males. However, this conflicts with 

earlier data. The 2x5x4 analysis of variance (Table 18) did 

not show a main effect for sex on proficiency (F = 1.89; 

df = 1, 104; p = .1718) nor any significant interactions 

involving sex (p > .25). On the other hand, Table 30 did 

show a main effect for sex on errors of commission (F = 

4.87, df = 1, 104, p = .0295) but no sex-errors of 

commission interaction (p > .20). 

Since females had higher scores on grade point 

averages than did males, Student's t-tests were performed 

to determine the significance of these differences. Table 41 

lists the results of those tests. There was a tendency for 

females to have a higher cumulative grade point average but 

it did not reach significance overall (p = .070). When 

divided into groups, second year pharmacy female students 

did have a significantly higher GPAC (p =.042) but other 

scores were not significant. 

To preclude possible bias due to the influence of 

the difference in GPAC, an analysis of covariance was 

calculated between sexes and groups for each problem solving 

index using GPAC as a covariate. Results appear in Table 42. 

In all cases, GPAC was significant. Sex was not significant 

in any case, nor were any sex-group interactions. 
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Table 41. Student's t-tests for significance in difference 
of means between males and females on grade 
point averages and average PCAT scores. 

Variable Group Sex Mean s. d. F P df t P 

GPARX 1 M 2.421 .823 1 .05 .901 42 -0.22 .828 

F 2.475 .804 

2 M 2.597 .666 1. 11 .842 23 -1.59 ..12 5 

F 3.012 .632 

3 M 2.454 .322 2. 29 .176 22 -1.17 .255 

F 2.648 .487 

Mean M 2 .476 .657 1. 22 .519 91 -1.30 .197 

GPAC 1 M 2.900 .523 1 . 28 .603 42 -0 .22 .828 

F 2.934 .591 

2 M 2.750 .472 1. 03 .984 23 -2.16 .042 

F 3.164 .479 

3 M 2.573 .306 1. 76 .309 21 -1.29 .212 

F 2.765 .405 

Mean M 2.767 .468 1. 31 .381 90 -1.83 .070 

F 2. 961 .535 

Note: An F test was performed to determine if the pooled 
variance or separate variance estimates were appropriate to 
use. If F was significant, separate variance estimates were 
used and if F were not significant, pooled variance 
estimates were used. 

GPARX = 

GPAC = 

grade point average for pharmacy subjects 

cumulative grade point average 
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Table 42. Analyses of covariance between group and sex with 
cumulative grade point average (GPAC) as covariate. 

Index Source of Variance df F P 

Proficiency GPAC (covariate) 1 7 .165 .009 

Group 2 2 .163 .123 

Sex 1 2 .554 .115 

Group-Sex interaction 2 0 .581 .562 

Expla ined 6 2 .5 93 .026 

Efficiency GPAC (covariate) 1 8 .780 .004 

Group 2 4 .470 .015 

Sex 1 0 .431 .514 

Group-Sex interaction 2 0 .504 .607 

Explained 6 3 .228 .008 

Errors of GPAC (covariate) 1 5 .352 .024 
omis sion 

Group 2 2 .565 .085 

Sex 1 1 .477 .229 

Group-Sex interaction 2 0 .385 .682 

Explained 6 2 .168 .057 

Errors of GPAC (covariate) 1 4 .206 .044 
commis s ion 

Group 2 8 .4 50 

H
 
o
 

o
 

Sex 1 3 .847 .054 

Group-Sex interaction 2 0 .198 .821 

Explained 6 4 .354 .001 
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Therefore, null Hypothesis VII was not rejected, 

indicating no significant differences between sexes for 

proficiency, efficiency, errors of omission or commission. 

Frequencies of problem solving styles for males and 

females appears in Table 43. To test Hypothesis VII for 

differences in style between sexes, a chi square was 

calculated. Chi square was calculated to be 6.974 which was 

not significant (df = 3, p = 0.0727). Thus the null 

hypothesis was not rejected, indicating there was no sex 

difference in problem solving style. 

Table 43. Frequencies of problem solving styles for males 
and females. 

Style 

Thorough and 
Sex n Discriminating Shotgun Random Constricted 

Male 75 31 17 10 17 

Female 67 41 14 7 5 
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Hypothesis VIII 

The eighth hypothesis stated that grade point 

averages would correlate positively with proficiency and 

efficiency and negatively with errors of omission and 

commission. To test this hypothesis, Pearson's correlations 

were calculated between grade point averages and problem 

solving indices. 

Table 44 lists these correlations. Both pharmacy 

grade point average (GPARX) and cumulative grade point 

average (GPAC) were significantly correlated negatively with 

proficiency and efficiency and positively with errors of 

omission and commission. The one exception was pharmacy 

grade point average with errors of commission which had a 

tendency towards significance (r = .490, p = .066). 

To explain this apparent paradox, a correlation was 

calculated between group (i.e. year in pharmacy) and the 

two grade point averages. The r values were .0882 

(p = .200) for pharmacy grade point average and -.1778 

(p = .045) for cumulative grade point average. Thus, as 

students progressed in pharmacy school, their cumulative 

grade point averages declined. It was noted that the scores 

for the first year group reflected only one semester of 
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Table 44. Correlation (p value) of pharmacy students' grade 
point averages with overall mean problem solving 
indices. 

Index 

Score Proficiency Efficiency Errors of Errors of 
Omission Commission 

GPARX -.349 (.001) -.366 (.001) .353 (.001) .149 (.066) 

GPAC -.372 (.001) -.355 (.001) .364 (.001) .181 (.032) 

GPARX = grade point average for pharmacy subjects 

GPAC = cumulative grade point average 

studies which included only three pharmacy courses. As a 

result, these grade point averages were judged not to be 

truly representative of the students' ability. Therefore, 

Pearson's correlations were calculated between second and 

third year pharmacy students for the two averages. The r 

values were -.2541 (n = 49, p = .039) for pharmacy grade 

point average and -.3411 (n = 48, p = .009) for cumulative 

grade point average. 

To control for this phenomenon, a partial 

correlation was calculated with group as the control 

variable. The results of the partial correlation appear in 

Table 45. Table 45 shows that proficiency and efficiency 

have significant positive correlations with both pharmacy 
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grade point average and cumulative grade point average. 

Errors of omission and errors of commission had significant 

negative correlations with both grade point averages. 

Table 45. Correlation (p value) of pharmacy students' grade 
point averages and mean problem solving indices 
while controlling for group (df = 70). 

Index 

Proficiency Efficiency 

GPARX .273 (.010) .256 (.0 15) 

GPAC .334 (.002) .385 (.001) 

Errors of Errors of 
Omission Commission 

-.258 (.014) -.251 (.017) 

-.308 (.004) -.315 (.003) 

GPARX = grade point average for pharmacy courses 

GPAC = cumulative grade point average 

Therefore, after controlling for group, the null 

hypothesis was rejected, which confirms that grade point 

averages correlate positively with proficiency and 

efficiency and negatively with errors of omission and 

commission. 
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Hypothesis IX 

The ninth hypothesis stated that PCAT scores would 

correlate positively with proficiency and efficiency and 

negatively with errors of omission and commission in 

pharmacy students. To test this hypothesis, Pearson's r was 

calculated between PCAT scores and the problem solving 

indices. 

Results are listed in Table 46. Only four of 32 

correlations were significant, namely PCAT1 (verbal ability) 

with proficiency (r = .2217, p = .036), PCAT1 with errors of 

omission (r = -.2382, p = .026), PCAT2 (reading 

comprehension) with efficiency (r = .2083, p = .045) and 

PCAT2 with errors of commission (r = -.2412, p = .025). Mean 

PCAT scores (PCATS) did not correlate significantly with any 

index, with correlations ranging from .1300 to -.0864 

( p > . 1). 

As only four of 32 correlations were significant but 

with low absolute values and mean PCAT scores did not 

correlate significantly, null Hypothesis IX was not 

rejected. Therefore, PCAT scores did not correlate 

significantly with problem solving indices. 



131 

Table 46. Correlation (p value) of Pharmacy College 
Admissions Test (PCAT) scores with overall mean 
problem solving indices in pharmacy students. 

Index 

Score Proficiency Efficiency Errors of Errors of 
Omission Commission 

PCATl .221 ( .036) .198 ( .053) -.238 ( .026) -.197 ( .054) 

PCAT2 .138 ( .132) .208 ( .045) -.096 ( .219) -.241 ( .025) 

PCAT3 .023 ( .426) .025 ( .418) <.001 ( .499) -.035 ( .387 ) 

PCAT4 -.024 ( .420) .019 ( .430) .042 ( .360) .086 ( .240) 

PCAT5 .079 ( .262) .001 ( .496) -.026 ( .416) .011 ( .462) 

PCAT6 .062 ( .309) -.029 ( .407) -.014 ( .454) .044 ( .362) 

PCAT7 .091 ( .230) .014 ( .455) -.041 ( .370) -.016 ( .447) 

PCATS .130 ( .147) .097 ( .216) -.086 ( .243) -.082 ( .254) 

PCATl = Verbal PCAT5 = Quantitative 
Ability Ability 

PCAT2 = Reading PCAT6 = Arithmetic 
Comprehension Skills 

PCAT3 = Biology PCAT7 = Mathematical 
Reasoning 

PCAT4 = Chemistry PCATS = Mean of PCAT Scores 
(PCATl through PCAT7) 
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Hypothesis X 

The tenth hypothesis stated that the independent 

variables would serve to predict problem solving scores for 

pharmacy students. To test this hypothesis, the independent 

variables sex, group, GPAC, GPARX and PCAT scores were 

entered into a factor analysis. Table 47 lists the five 

factors identified by the analysis. Factors loading with a 

value of .60 or greater were considered acceptable for this 

study. 

As Factors 1 and 2 represented aspects of PCAT 

scores, PCATS was used to represent these factors. Factor 3 

represented grade point averages. As they were highly 

correlated (r = .8429, n= 92, p = .001) GPAC was used, as it 

had the highest loading factor (.94985). The final two 

factors had single loadings, namely group and sex. 

These four factors were entered into a stepwise 

multiple regression to determine their ability to predict 

problem solving scores. Results for proficiency appear in 

Table 48, for efficiency in Table 49, for errors of omission 

in Table 50 and for errors of commission in Table 51. 
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Table 47. Factor analysis of independent variablesfor 
problem solving in pharmacy students. 

Variable Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 

Group -.07820 -.00386 .03094 .94985 -.02938 

GPARX .16341 .18824 .91602 .19323 .01582 

GPAC .15028 .16782 .92596 -.15055 .05693 

PCAT1 .01793 .84797 .15878 .10962 .09164 

PCAT2 .36060 .69338 .13236 .23783 .26005 

PCAT3 .07648 .84874 .09516 -.23230 -.11881 

PCAT4 .42778 .48435 .30956 -.31211 -.19040 

PCAT5 .97370 .10508 .14350 -.06053 .00910 

PCAT6 .84981 .17006 .05659 .07652 -.10154 

PCAT7 .87169 .02788 .13364 -.14579 .12882 

PCATS .71919 .66139 .20542 -.04455 .02874 

SEX .00812 .05317 .04672 -.02299 .97340 

GPARX = grade point average 
for pharmacy subjects 

GPAC = cumulative grade 
point average 

PCAT = pharmacy college 
admissions test 

PCAT1 = verbal ability 

PCAT2 = reading comprehension 

PCAT3 = biology 

PCAT4 = chemistry 

PCAT5 = quantitative 
ability 

PCAT6 = 

PCAT7 = 

PCATS = 

arithmetic 
skills 

mathematical 
reasoning 

mean of PCAT 
s c o r e s  1 - 7  
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In all cases, Group was the variable that explained 

the greatest amount of variance in the dependent variable. 

It could explain 6 - 7% of the variance in proficiency, 

efficiency and errors of omission and 28% of the variance in 

errors of commission. The only other factor which could 

explain a significant amount of variance was GPAC which 

explained 9% of the variance in efficiency and 7% in errors 

of commission. Other than these values, none was 

signif i cant. 

Therefore, null hypothesis X was retained. In other 

words, the independent variables studied were of limited 

utility in explaining the variance in the problem solving 

indices. 
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Table 48. Stepwise multiple regression of independent 
variables and problem solving proficiency in 
pharmacy students. 

Step Variable F P 

r 
square 

change in 
r square 

F 
overa11 P 

1 Group 4 .34 .041 .062 .062 4.34 .041 

2 GPAC 2 .59 .112 .099 .036 3.52 .035 

3 Sex .90 .345 .111 .013 2.64 .057 

4 PCATS .70 .404 .121 

o
 

H
 

o
 2.15 .085 

GPAC = cumulative grade point average 

PCATS=average of all scores on the Pharmacy College 
Admissions Test 
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Table 49. Stepwise multiple regression of independent 
variables and problem solving efficiency in 
pharmacy students. 

Step Variable F P 

r 
squar e 

change in 
r square 

F 
overal1 P 

1 Group 4 

m
 

00 

.031 .069 .069 4.85 .031 

2 GPAC 6 .89 .011 .160 .090 6.09 .004 

3 Sex .01 .926 .160 .000 4.00 .011 

4 PCATSa 

a PCATS was dropped from the regression as the F value was 
insufficient for further computation. 

GPAC = cumulative grade point average 

PCATS = average of all scores on the Pharmacy College 
Admissions Test 
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Table 50. Stepwise multiple regression of independent 
variables and problem solving errors of 
omission in pharmacy students. 

Step Variable F P 

r 
squar e 

change in 
r square 

F 
overall P 

1 Group 5 .07 .028 .072 .072 5.07 .028 

2 GPAC 1 .93 .169 .099 .027 3.54 .035 

3 Sex .40 .527 .105 .006 2.47 .070 

4 PCATS .28 .597 .109 .004 1. 90 .121 

GPAC = cumulative grade point average 

PCATS = average of all scores on the Pharmacy College 
Admissions Test 
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Table 51. Stepwise multiple regression of independent 
variables and problem solving errors of 
commission in pharmacy students. 

Step Var iable F P 

r 
square 

change in 
r square 

F 
overal1 P 

1 Group 25 .76 <.001 .283 .283 25.76 < .001 

2 GPAC 6 .47 .013 .349 .066 17.20 < .001 

3 Sex 2 .30 .134 .372 .023 12.47 < .001 

4 PCATS .35 .554 .376 .004 9.34 < .001 

GPAC = cumulative grade point average 

PCATS = average of all scores on the Pharmacy College 
Admissions Test 



CHAPTER 5 

DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS 

This study used four patient simulations to 

determine problem solving in pharmacy students. This chapter 

summarizes the results of those simulations, draws some 

conclusions about those results, and makes recommendations 

for the use of simulations and problem solving in pharmacy. 

Discuss ion 

Participation Rate and Non-participation Bias 

The overall participation rate was 61.1% for the 

population tested. The lowest rate was 33.3% among the 

clinical pharmacy faculty and was most likely due to summer 

vacation. The test was held during a regularly scheduled 

faculty meeting which had been generally we11-attended 

during the year. There was a 100% participation rate among 

the faculty that did attend the meeting. 

Among the students, the overall participation rate 

was 64.1% (127 of 198). The test was administered during the 

last two weeks preceding final examinations. As a result, 

many students were absent in order to gain extra time to 

study for final examinations. None of the students was told 

139 
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that the problem solving test was to be given in place of 

their regular class, so there was no reason to suspect a 

systematic error that would bias the results. 

To examine non-participation bias, mean cumulative 

grade point averages of participants and non-participants 

was compared and no difference was shown. As GPAC correlated 

significantly with problem solving scores, these results 

were considered to indicate that the sample was 

representative of the population. 

Instrument Reliability 

Prior to drawing any research conclusions, one must 

be confident that the results obtained are as free from 

error as possible. This means that the instrument or 

instruments used in gathering the data must be reliable and 

valid. 

Cronbach (1947) offers two definitions for 

reliability that are appropriate here. First, reliability is 

the degree to which the test score indicates unchanging 

individual differences in any traits. This he called the 

coefficient of stability. Second, reliability is the degree 

to which the test score indicates unchanging individual 

differences in the general and group factors defined by the 

test. This he termed the coefficient of stability and 

equivalence. 
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Cronbach's (1951) Alpha Reliability Coefficient 

measures the internal consistency of a test ina similar 

manner as does the split-half method of Kuder and 

Richardson (1937). If all splits for a test were made, the 

mean of the coefficients obtained would be alpha (Cronbach, 

1951). Alpha may be applied to the question of subtest 

consistency. Each subtest is regarded as an item composing 

the test. Under the assumption that variance due to common 

factors within each subtest is on the average equal to the 

mean variance between subtests, alpha indicates what 

proportion of the variance of the composite is due to common 

factors among the subtests (Cronbach, 1951). 

Reliability Coefficients of .80 and higher have been 

recommended (Nunnally, 1978). For the instrument used in 

this research, Alpha was calculated to be .947 overall for 

the subtests. 

Two additional methods were used to determine 

reliability. Angoff's (1953) Formula 12 obtains the 

reliability of a test t from the correlation between the 

test and its parallel subtest j. Formula 12 is represented 

by the following equation: 

st rjt ~ sj 

rj t (st " rjt 8j> 
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This test was performed for the instrument using 

every third item (i.e. response selection) to compare for 

reliability. The resultant coefficient value was .979 

overal1. 

The final test performed was Kendall's Coefficient 

of Concordance W which measures the extent of association 

among several sets of rankings of N entities (Siegel, 1956). 

It is a non-parametric test that is useful in determining 

the association among three or more variables. It compares 

the sums of squares of observed deviations to the number of 

sets of rankings multiplied by the maximum possible sum of 

the squared deviations. For this instrument, W was 

calculated to be .979 overall. 

Thus, due to the high value of all three 

coefficients, the instrument was judged to have acceptable 

reliability. 

Instrument Validity 

The concept of validity is concerned with whether or 

not it measures what it was designed to measure. This was 

previously examined by Fielding and Page (1978) who 

demonstrated acceptable validity. Modifications to the 

original instrument were shown to three pharmacists with 

considerable professional experience who all agreed that the 

changes did not alter the intent of the instrument. Thus, 

the instrument was considered to possess adequate validity. 
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This study confirmed the construct validity noted by 

Fielding and Page (1978) in that it separated groups with 

different abilities. HRP students were lowest in 

proficiency, pharmacy students were next, and clinical 

pharmacy faculty highest. 

Discussion of Order Effects 

The order of presentation of the simulations was 

studied in this research. It was suspected that the 

uniqueness of the instrument would have caused lower scores 

for proficiency and efficiency on the first simulation 

completed with a subsequent increase on later simulations. 

The opposite was suspected for errors of omission and 

commission. It was felt that subjects would score better as 

they became more familiar with the instrument and perhaps a 

learning effect would take place. 

However, no such effect occurred. Subjects scored 

equally well on all simulations, regardless of the order of 

presentation. It may have been that the test method was not 

an impediment to problem solving ability or perhaps there 

was no learning effect from completing the simulations. 

Thus, when administering more than one simulation to a group 

of subjects, order does not appear to be a critical factor. 



144 

Discussion of the Effect of Response Time 

An additional factor investigated in this research 

was the difference between those subjects who completed the 

test early versus those who completed the test later. This 

uncovered significant differences between the groups with 

late completers scoring significantly higher on proficiency 

and efficiency and significantly lower on errors of 

omis sion. 

There was no significant difference between the 

groups on the number of simulations completed. It was felt 

that perhaps the early completers finished all four 

simulations while the late responders finished fewer. 

However, this was not the case. An analysis of the groups 

showed there were no differences in grade point averages or 

average PCAT scores between early and late responders, but 

the difference in grade point averages approached 

significance. 

When cumulative grade point average was used as a 

covariate, significant differences remained between the two 

groups on the three indices mentioned above. Thus, it 

appears that the late responders took more time to think 

about the problems and made better judgments which was 

reflected in better problem solving scores. 
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Discussion of Hypothesis Testing 

A 2x5x4 analysis of variance for the two sexes and 

five groups over the four simulations was calculated for 

each problem solving index. Besides main effects for group 

and indices, there were several interactions. 

For each index, there was a difference in range of 

scoring among the groups with HRP students having much wider 

ranges and poorer scores. Thus, different groups scored 

differently on the simulations which accounted for a part of 

the group-simulation interactions. In addition, Simulation 4 

was unlike the other three simulations in that it failed to 

separate the groups in a manner similar to the others. The 

combination of these two factors was considered to be 

responsible for the interactions. 

As the interactions could be logically explained, 

the analysis was continued to discern group differences by 

using a one way analysis of variance. Scheffe's test was 

used to discern group differences as it was the most 

powerful test which can be used when there are an unequal 

number of subjects in each test cell. 

A main effect was recorded for each index as well. 

The reason becomes evident when one inspects Tables 21, 25, 

29 and 33. These tables demonstrate that Simulation 4 failed 

to separate groups in the manner of the other three 

simulations. Mean proficiency and efficiency scores were 
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higher and mean errors of omission and commission were lower 

in all cases with two exceptions. First year and third year 

pharmacy students scored fewer errors of commission on 

Simulation 3. Otherwise, simulation 4 appeared to be much 

easier than the other three simulations. Fielding and Page 

(1978) found similar results in that they reported no 

difference among groups in proficiency on Simulation 4. 

It was expected that HRP students would score lowest 

on proficiency and efficiency and highest on errors of 

omission and commission. The opposite was expected of 

clinical pharmacy faculty, namely that they would score 

highest on problem solving proficiency and efficiency and 

lowest on errors of omission and commission. Finally, it was 

expected that pharmacy students would fall stepwise by year 

between these two groups. 

Overall, these expectations were met. The one 

exceptionoccurred with the second year pharmacy students 

whose proficiency and efficiency scores were higher and 

error scores were lower than third year students. However, 

the difference never reached significance. 

One must look at these results with caution in that 

there may well be an element of content measurement involved 

instead of generic problem solving ability, as the 

simulations did relate to clinical situations. As well, the 

higher groups, and particularly the clinical pharmacy 
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faculty, and much greater experience in handling patient 

problems of this nature. However, an attempt was made to 

eliminate the content bias by providing information about 

the drugs encountered in the simulations as well as 

significant interactions that could occur with these 

medications and patients' conditions. 

Nonetheless, the instrument did separate the 

subjects into three groups as expected with HRP students 

at the bottom of the scale and clinical pharmacy faculty on 

the top. This pattern held over the four indices 

(proficiency, efficiency, errors of omission and errors of 

commission) with similar groupings for subsets of groups. 

Thua, this research showed that clinical pharmacy 

faculty are better problem solvers than pharmacy students 

who in turn are better than non-pharmacy students. 

Problem Solving Style 

Four problem solving styles have been described 

(McGuire, 1963; McGuire and Babbott, 1967). These authors 

labelled them Thorough and Discriminating, Shotgun, Random 

and Constricted. 

The styles of problem solving appear to relate to 

the gathering and processing of information. Those with 

Style 1 gather adequate information and process it well, as 

reflected by high proficiency and low errors of commission. 
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Those with Style 2 (Shotgun) gather adequate information but 

do not process it well, as reflected by high proficiency 

scores but also high errors of commission. Those with 

Style 3 (Random) neither gather adequate information nor 

process it well, as reflected by low proficiency and high 

errors of commission. Finally, those with Style 4 

(constricted) gather inadequate information but adequately 

process what they do gather, as reflected by low proficiency 

and low errors of commission. 

The clinical pharmacy faculty were shown to have had 

a single problem solving style which was thorough and 

discriminating. All members of the group placed in 

that quadrant. 

Style 1 was also the style most often displayed by 

each of the three groups of pharmacy students. However, they 

placed subjects in all other groups, except second year 

students had no representation for Style 3 (Random). When 

the three styles that were not thorough and discriminating 

were grouped together, the resultant style was termed non-

efficient. First and second year had and equal 

representation of efficient (Style 1) and non-efficient 

styles. Third year pharmacy students were predominantly 

efficient in style. 

None of the HRP students displayed Style 1, with 

Style 4 (constricted) having the greatest representation. 
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Chi square showed that there w a s  even distribution of the 

three non-efficient styles among the HRP students. 

The representation of Style 1 (Thorough and 

discriminating) was lowest in non-pharmacy students who had 

0% representation. The percent of subjects in each group 

possessing Style 1 increased progressively with each year of 

pharmacy school. First year students had 47.8% Style 1, 

second year students had 53.8% and third year students had 

72.0%. As mentioned above, clinical pharmacy faculty had 

100% Style 1. The difference between faculty and students 

was significant. 

Perhaps such styles could be used in education to 

determine the needs of the pharmacy student relative to the 

type of remedial work required. For example, if a student 

were determined to have Style 4 of problem solving, efforts 

would be focused on improving information gathering skills, 

not on processing it. The opposite would hold for Style 2 .  

A limitation to the use of such styles is that the 

quadrants are arbitrarily selected and may varyfrom 

population to population. As well, styles may change from 

situation to situation depending on the urgency of the 

problem, the personality of the patient '.nteracting with the 

pharmacist, or any of a host of other variables. 
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Sex Differences 

Initial tests between sexes produced significant 

differences in proficiency and errors of commission with a 

tendency towards significance on efficiency (p = .068). In 

all cases, females had the superior scores. 

However, in some groups females had significantly 

higher grade point averages than males. Analyses of 

covariance which used cumulative grade point average as a 

covariate showed no significant differences between the 

sexes on any of the problem solving indices. 

When tested for differences in problem solving 

style, there were no male-female differences. 

Therefore, this research showed that males and 

females having the same grade point average will score 

equally well in problem solving. 

Predictors of Problem Solving Ability 

Initial correlations between grade point averages 

and problem solving indices were in the opposite direction 

to that predicted. That is, proficiency and efficiency 

correlated negatively with grade point average and errors of 

omission and commission correlated positively. 

It was discovered that grade point averages were 

negatively correlated with year in pharmacy school. That is, 

as a student progressed in school, his/her grade point 
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average declined. Therefore, a partial correlation was 

calculated with group as the control variable. Results 

showed a positive correlation between GPA and proficiency as 

well as efficiency. Errors of omission and commission both 

correlated negatively with GPA. 

Thus, this research verifies that grade point 

average is a good predictor of problem solving ability and 

vice versa. Therefore, if a generic problem solving test 

were developed for students applying to pharmacy college, 

such a test would perhaps be a valid indicator of potential, 

hence could serve as a criterion for entry into the pharmacy 

program. 

Only four correlations were found between scores 

from Pharmacy College Admissions Tests and problem solving 

indices. As 32 such correlations were calculated, one can 

logically suspect that alpha slippage likely played a large 

part in the significance discovered. As average PCAT scores 

had p values in excess of .14, the relationship between 

these variables was not considered significant. 

Therefore, PCAT scores were shown to be poor 

predictors of problem solving ability. Perhaps their use as 

a criterion for acceptance to pharmacy school is not 

appropriate if problem solving ability is judged to be an 

important characteristic. 
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The best predictor of problem solving ability when 

using multiple regression technique was group. The amount of 

variance explained by group was small in absolute terms, 

except for errors of commission. However, as previously 

described, when group was held constant, grade point average 

correlated significantly with the problem solving indices. 

Thus, grade point average within a group would be preferred 

to group membership as a predictor of problem solving 

ability. 

Conclusions 

This is the first study to actually assess both 

problem solving ability and problem solving style in 

pharmacy students. 

Problem solving is a process which changes with 

exposure to learning. This cross-sectional research suggests 

that as students progress in pharmacy school, they become 

better problem solvers and may continue to improve if they 

become clinical practitioners. 

Style a l s o  changes, indicating that it can be 

learned. This cross-sectional research also suggests that as 

students progress in school to become clinical 

practitioners, they become more effective problem solvers 

and progress towards the ideal problem solving style which 

is thorough and discriminating. 
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Given equal grade point averages, there is no 

significant difference between males and females in problem 

solving ability. This ability correlates with grade point 

average, but not PCAT scores. 

Recommendations 

It is recommended that patient simulations be 

considered as a method of instruction and testing the 

knowledge and abilities of pharmacy students. More 

simulations need to be developed for pharmacy. 

Efforts should be made to computerize simulations 

for pharmacy students. The use of computers would greatly 

facilitate data collection and analysis. A video interaction 

would allow a close approximation to real life, with 

scenarios changing with response selected. 

Although no reliable method exists, simulations are 

probably the best method to test problem solving competence 

in pharmacy students. Consideration should be given to this 

approach. 

Since problem solving scores correlated with grade 

point averages but not PCAT scores, consideration should 

also be given to the development of simulations that could 

be used to test students for entry into the pharmacy 

program. 
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This researcher also recommends the testing of 

problem solving in pharmacy students using a generic 

simulation to assure the absence of content bias. 

Correlations with the simulations used in this research 

should be done to further validate the results here. 

More research needs to be done on problem solving in 

pharmacy students. This is only the second study in this 

area and results need to be further validated with a 

national study or a series of local studies followed by a 

me ta-analys i s. 

Comparison studies need to be done among the health 

care professions. Problem solving should be compared among 

pharmacy, nursing and medical students and any other 

professionals to determine differences. 

Finally, there needs to be an investigation to 

determine what methods improve the problem solving skills of 

pharmacy students and practicing pharmacists. 
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PROBLEM #1 

OPENING SCENE 

You are a community pharmacist working in a medium-
sized pharmacy of a large national chain. The dispensing 
area is slightly elevated and located at the back of a 
bright and well laid out main floor. The dispensing area is 
ofadequate size and is well stocked with references and all 
the necessary auxiliary equipment. 

On this particular day, you are the only pharmacist 
on duty and there are two employees working "out front". It 
is noon hour and you are fairly busy. There are a number of 
prescriptions that have been phoned in that are to be filled 
which you are presently working on. A middle-aged woman 
enters the store and comes back to you asking, "What have 
you got for a cold?" 

SECTION A 

Considering the circumstances just described, you would 
(CHOOSE ONE OF THE FOLLOWING FROM #1 - #7): 

1. Ask one of the "out front" employees to help her. 

2.Recommend that she select a product from the "Cough and 
Cold" section. 

3.Recommend a product which she would recognize because it 
is advertised on national television. 

4. Ask her to be seated and you will be with her very 
shortly. 

5. Since all non-prescription medications designed to 
relieve the symptoms of the common cold are the same, 
recommend one that you have found beneficial in the past. 

6. Recommend that she contact her family physician. 

7.Drop what you are doing and wal>. with her to the "Cough 
and Cold" section. 
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SECTION B 

At this time you would (CHOOSE ONE OF THE FOLLOWING 
FROM #8 - #11): 

8.Recommend a product that you have been recommending for 
years. 

9. Obtain a description of the ailment. 

10. Recommend that she see her family physician. 

11.Suggest that she wait a few days to see if the "cold" 
gets better. If not, she should contact her family 
physician. 

SECTION C 

You would be interested in asking about which of th: 
following (SELECT AS MANY AS YOU CONSIDER ESPECIALLY 
PERTINENT FROM #12 THROUGH #3 6. THEN SELECT FROM #3 7 - #40): 

12. Who has the "cold". 

13. Age of the person who has the "cold". 

14. Fever. 

15. Description of any cough. 

16. Nasal discharge. 

17. Nasal congestion. 

18. Post nasal drip. 

19. Sore throat. 

20. Muscle aches and pains. 

21. Headache. 

22. Swollen glands or sore neck. 

23. Nausea and vomiting. 

SECTION C CONTINUED ON NEXT PAGE 
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Section C (cont'd) 

24. Earache. 

25. Night sweats. 

26. Duration of symptoms. 

27. Shortness of breath. 

28. Difficulty sleeping. 

29. Bowel movements. 

30. Allergies. 

31. If there are any small children around the house. 

32. Appetite. 

33. Does he/she sleep with a window open. 

34. Are there any other members of the family afflicted with 
a "cold". 

35. Does he/she smoke cigarettes. 

36. Is he/she experiencing any indigestion. 

At this time, you would (CHOOSE ONE OF THE FOLLOWING 
FROM #3 7 - #40): 

37.Recommend some non-prescription medication to alleviate 
the symptoms described. 

38.Enquire about other ailments that the consumer may have 
and medications she may be taking. 

39.Recommend that she see her family physician since the 
symptoms described indicate a serious upper respiratory 
tract infection. 

40. Recommend that, because the woman exhibits symptoms of a 
common cold, she should take ispirin, drink plenty of 
fluids, and rest for the next two to three days. 
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SECTION D 

You would be interested in which of the following 
information (SELECT AS MANY AS YOU CONSIDER ESPECIALLY 
PERTINENT FROM #41 - #45): 

41.If she is being treated by a physician for any other 
ailment. 

42. If she is taking any prescription medications. 

43. When she last saw her family physician. 

44. If she is taking any non-prescription medication. 

45. How long she has been taking her medications. 

GO DIRECTLY TO SECTION F. 

SECTION E 

At this time, you would (CHOOSE ONE OF THE FOLLOWING 
FROM #46 - #49): 

46. Recommend an alternate product. 

47. Ask the consumer to describe the symptoms. 

48. Suggest that she see her family physician. 

49. Suggest that the "cold" is not serious enough to warrant 
treatment at this time and perhaps she should wait to 
see what develops. 
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SECTION F 

At this time, you would recommend that (CHOOSE ONE OF THE 
FOLLOWING FROM #50 - # 53): 

50.Since the symptoms described indicate an upper 
respiratory tract infection of a serious nature, she 
should see her family physician. 

51. The consumer has the symptoms of a common cold and 
should take aspirin, drink plenty of fluids and rest for 
the next two or three days. 

52. Some non- prescription medication to alleviate the 
symptoms described is warranted. 

53. Suggest that the "cold" is not serious enough to warrant 
treatment at this time and perhaps she should wait and 
see what develops. 

SECTION G 

At this time, you would (SELECT AS MANY OF THE FOLLOWING AS 
YOU FEEL ARE PERTINENT FROM #54 - #56): 

54.Inform the consumer of all possible side effects and 
adverse actions of her non-prescription medication. 

55.Inform the consumer about the proper dosage and 
instructions on how to take the medication. 

56.Suggest that if the cough persists, if fever develops, 
or if any of the symptoms get worse, she should contact 
her physician. 

COMPLETION OF SECTION G MARKS THE END OF THIS PROBLEM. 
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SECTION H 

At this time, you would recommend (CHOOSE ONE OF THE 
FOLLOWING FROM #57 - #69): 

57.CheracolR syrup for the cough along with Triaminicin® 
tablets for the nasal congestion. 

58.An oral product containing a decongestant and an 
antihistamine. 

59. TriaminicolR liquid. 

60. A throat lozenge. 

61. A topical nasal decongestant such as Sinex-LAR spray. 

62. CovanamineR syrup. 

63. Suggest that she use a vaporizer at night. 

64. ContacR capsules. 

65. CoricidinR tablets. 

66. Cerose-DMR syrup. 

67. RobitussinR syrup. 

68. PrunicodeineR sugar-free liquid. 

69. ColrexR sugar-free Expectorant. 
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SECTION I 

At this time, you would recommend (CHOOSE ONE OF THE 
FOLLOWING FROM #70 - #79): 

70. Endotussin-NNR syrup. 

71. DristanR tablets. 

72. TriaminicolR syrup. 

73. ContacR capsules. 

74. Hall's MentholyptusR throat lozenges. 

75. CoricidinR tablets. 

76. RobitussinR. 

77. Cerose-DMR syrup. 

78. CovanamineR syrup. 

79. DristanR nasal spray. 

SECTION J 

At this time, you would (CHOOSE ONE OF THE FOLLOWING 
FROM #80 - #82): 

80. Ask the consumer to describe symptoms. 

81. Recommend a product. 

82. Suggest that she see her family physician. 
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RESPONSES TO PROBLEM #1 

1. Consumer says she wants YOUR 
assistance. Go to Section B. 

2. Consumer spends five minutes 
searching, waits until the two 
waiting customers leave with 
their prescriptions and then 
asks you to suggest a product 
for her cold. Go to Section B. 

3. Go to Section I. 

4. Consumer waits her turn and 
says, "What would you 
recommend for a cold?" 
Go to Section B. 

5. Go to Section I. 

6 . Consumer feels the cold does 
not warrant physician therapy 
and asks YOU to recommend a 
product. Go to Section I. 

7.thisupsetsoneofthecon-
sumers who has been waiting 
for ten minutes for you to 
fill his prescription, he 
expresses his displeasure to 
you and after the discussion 
that follows, the woman says 
that she will wait. 
Go to Section B. 

8. Go to Section I. 

9. Go to Section C. 

10. Consumer feels the "cold" 
does not warrant physician 
therapy, and wants YOU to 
recommend a product. Hake 
another choice in this 
section. 

11. Returns the next day complaining 
that her "cold" has not improved. 
Make another choice in this 
section. 

12. I do. 

13. Consumer is obviously agitated 
by the question and will not 
tell you her age. 

14. No. 

15. Dry, hacking and non-productive. 

16. Yes. 

17. Yes, difficulty in breathing 
through the nose. 

18. A slight post nasal drip. 

19. Scratchy throat but no problem 
swallowing. 

20. No. 

21. No. 

22. Neck not sore, does not know if 
glands are swollen. 

23. No. 

24. No. 

25. No. 

26. Noticed first signs of "cold" 
36 hours ago. 

27 . No. 
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28. Trouble breathing through 
nose, kept awake longer than 
usual last night. 

29. Regular. 

30. No. 

31. Yes, but 
that has 

does not see 
to do with a 

what 
cold. 

32. Good • 

33. Yes. 

34. No. 

35. No. 

36. No. 

37. Go to Section H. 

38. Go to Section D. 

39. Consumer returns that evening 
looking for a topical decon
gestant which her physician 
recommended for the nasal 
congestion due to her "cold". 
END OF PROBLEM. 

40. . Consumerrequeststhat you 
suggest something for the 
symptoms. Go to Section H. 

41. , Yes, high blood pressure 
and diabetes. 

42. i Yes, tolbutamide, methyldopa, 
and a birth control pill. 

43. Four weeks ago for renewal 
of birth control pill. 

44. Yes, vitamins occasionally. 

45. Two years for all drugs 

46. Consumer upset that you would 
keep recommending products 
without asking about the 
symptoms. Go to Section J. 

47. Go to Section C. 

48. Since you have not made any 
inquiries about the symptoms of 
the ailment, consumer does not 
see how you could possibly 
ascertain that the "cold" 
warrants physician treatment. 
Hants TOD to handle her problem. 
Go to Section J. 

49. Consumer returns nest day, says 
her "cold" is not improving. 
Go to Section J. 

50. Consumer returns that evening 
looking for a topical decongest
ant which her physician recom
mended for nasal congestion due 
to her "cold". END OF PROBLEM. 

51. Consumer requests that you 
recommend something for the 
symptoms. If you now wish to 
recommend a non-prescription 
medication in addition to 
aspirin, go to Section H. 
Ifnot,deve1op response #50. 

52. Go to Section H. 

53. The consumer expresses extreme 
displeasure at your reluctance 
to help her by suggesting 
something for the symptoms and 
indicates she will find a 
more cooperative pharmacist. 
END OF PROBLEM. 

54. Consumer is alarmed and leaves 
store without product. 
END OF PROBLEM. 
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55. Consumer thanks you for your 
help and advice and leaves 
Che store with the medication 
you recommended. END PROBLEM. 

56. Consumer returns in five days 
for refill of blood pressure 
tablets. At that time she 
informs you she is feeling 
much better, her nasal 
congestion is gone and she 
has no post nasal drip, 
cough or sore throat. 

57. The next day the consumer 
develops a headache and a 
general feeling of malaise. 
She goes to her physician who 
attributes thistothenon-
prescription medication you 
recommended. END OF PROBLEM. 

58. The next day the consumer 
develops a headache and a 
general feeling of malaise. 
She goes to her physician who 
attributes this to the non
prescription medication you 
recommended. END OF PROBLEM. 

59. The next day the consumer 
develops a headache and a 
general feeling of malaise. 
She goes to her physician who 
attributes this to the non
prescription medication you 
recommended. END OF PROBLEM. 

60.The consumer would also like 
something for her nasal 
congestion. If you wish to 
recommend a second product, 
make another choice from 
this section; if not, go to 
Section G. 

61. Before consumer leaves she 
asks if there is anything she 
should know about this product. 
Go to Section G. 

62. The next day the consumer 
notices an increased level of 
glucose in her urine. She phones 
her physician who says it may be 
due to the non-prescription 
medication you recommended. 
END OF PROBLEM. 

63. Consumer feels she needs some
thing for daytime relief of her 
congestion, and wants you to 
recommend something else. Hake 
another choice from this section. 

64. The next day the consumer 
develops a headache and a 
general feeling of malaise. 
She goes to her physician who 
attributes this to the non
prescription medication you 
recommended. END OF PROBLEM. 

65. The next day the consumer 
develops a headache and a 
general feeling of malaise. 
She goes to her physician who 
attributes this to the non
prescription medication you 
recommended. END OF PROBLEM. 

66. The next day the consumer notes 
an increased level of glucose 
in her urine. She phones her 
physician who says it may be 
due to the non-prescription 
medication you recommended. 
END OF PROBLEM. 
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67. The next da; the consumer 
notices an increased level 
of glucose in her urine. 
She phones her physician vho 
says it may be due Co the 
non-prescription medication 
you recommended. 
END OF PROBLEM. 

68. Go to Section G. 

69. Go to Section G. 

70. Consumer finds the product 
on the shelf and reads the 
directions. Since you have 
finished with your previous 
customers, she returns to 
you and says that produce 
is unsuitable. She asks you 
to recommend something else. 
Go to Section E. 

71. Consumer finds the product 
on the shelf and reads the 
directions. Since you have 
finished with your previous 
customers, she returns to 
you and says that product 
is unsuitable. She asks you 
to recommend something else. 
Go to Section E. 

72. Consumer finds the product 
on the shelf and reads the 
directions. Since you have 
finished with your previous 
customers, she returns to 
you and says that product 
is unsuitable. She asks you 
to recommend something else. 
Go to Section E. 

73. Consumer finds the product 
on the shelf and reads the 
directions. Since you have 
finished with your previous 
customers, she returns to 
you and says that product 
is unsuitable. She asks you 
to recommend something else. 
Go to Section E. 

74. Consumer finds the product 
on the shelf and reads the 
directions. Since you have 
finished with your previous 
customers, she returns to 
you and says that product 
is unsuitable. She asks you 
to recommend something else. 
Go to Section E. 

75. Consumer finds the product 
on the shelf and reads the 

directions.Sine eyouhave 
finished with your previous 
customers, she returns to 
you and says that product 
is unsuitable. She asks you 
to recommend something else. 
Go to Section E. 

76. Consumer finds the product 
on the shelf and reads the 
directions. Since you have 
finished with your previous 
customers, she returns to 
you and says that product 
is unsuitable. She asks you 
to recommend something else. 
Go to Section E. 

77. Consumer finds product and reads 
directions. As you are finished 
with your previous customers, 
she returns to you saying that 
product is unsuitable. She asks 
you to recommend something else. 
Go to Section E. 



78. Consumer finds the product 
on the shelf and reads the 
directions. Since you have 
finished with your previous 
customers, she returns to 
you and says that product is 
unsuitable. She asks you 
to recommend something else. 
Go to Section B. 

79. Consumer finds the product 
on the shelf and reads the 
directions. Since you have 
finished with your previous 
customers, she returns to 
you and says that product is 
unsuitable. She asks you to 
recommend something else. 
Go to Section E. 

C
D
 
O
 

Go to Section C. 

81. Go to Section B. 

82. Consumer feels the "cold" 
does not warrant physician 
treatment and wants YOU 
to recommend a product. 
Hake another choice in 
this section. 
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PROBLEM #2 

OPENING SCENE 

You are a community pharmacist working in a medium-
sized store of a large national chain. The dispensing area 
in this store is slightly elevated and located at the back 
of a bright and well laid out main floor. The dispensing 
area is of adequate size and is well stocked with references 
and all the necessary auxiliary equipment. 

On this particular Monday, you are the only 
pharmacist on duty and there are two employees working "out 
front". It is 10 a.m. and you are fairly busy. There are a 
number of prescriptions that have been phoned in that you 
are presently working on. A young man enters the store and 
heads for the pharmacy, stops in front of you and asks, 
"What have you got for a cold?". 

SECTION A 

Considering the circumstances just described, you would now 
(CHOOSE ONE OF THE FOLLOWING FROM #1 - #7): 

1. Ask one of the "out front" employees to help him. 

2. Recommend that he select a product from the "Cough and 
Cold" section. 

3.Recommend a product which he would recognize because it 
is advertised on national television. 

4. Ask him to be seated and you will be with him shortly. 

5. Since all non-prescription medications designed to 
relieve the symptoms of the common cold are the same, 
recommend one that you have found beneficial in the past. 

6. Recommend that he contact his physician. 

7.Drop what you are doing and walk with him to the "Cough 
and Cold" section. 
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SECTION B 

At this time, you would (CHOOSE ONE OF THE FOLLOWING 
FROM #8 - #11): 

8.Recommend a product that you have been recommending for 
years. 

9. Obtain a description of the ailment. 

10. Recommend that he see his family physician. 

11.Suggest that he wait a few days to see if the "cold" 
gets better. If not, he should contact his family 
physician. 

SECTION C 

You would be interested in asking about which of the 
following (SELECT AS MANY AS YOU CONSIDER ESPECIALLY 
PERTINENT FROM THE FOLLOWING FROM #12 - #37, THEN SELECT A 
PLAN OF ACTION BELOW FROM #38 - #42): 

12. Who has the cold. 

13. Age of the individual. 

14. Fever. 

15. Any cough. 

16. Description of any cough. 

17. Nasal discharge. 

18. Nasal congestion. 

19. Post nasal drip. 

20. Sore throat. 

21. Muscle aches and pains. 

22. Headache. 

23. Swollen glands or sore neck. 

SECTION C CONTINUED ON NEXT PAGE 
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SECTION C (cont'd) 

24. Nausea and vomiting. 

25 . Earache. 

26. Night sweats. 

27. Duration of the symptoms. 

28. Shortness of breath. 

29. Trouble sleeping. 

30. Bowel movements. 

31. Allergies. 

32. If there are any small children around the house. 

33. Appetite. 

34. Does he sleep with an open window. 

35.Are there other members of the family afflicted with a 
"cold". 

36. Does he smoke cigarettes. 

37. Is he experiencing any indigestion. 

At this time you would (CHOOSE ONE OF THE FOLLOWING 
FROM #3 8 - #42): 

38.Recommend some non-prescription medication to alleviate 
the symptoms described. 

39. Enquire about other ailments he may have and medications 
he may be taking. 

40. Recommend he see his family physician since the symptoms 
described indicate a serious upper respiratory tract 
infection. 

41. Recommend that because he exhibits symptoms of a common 
cold, he should take aspirin, drink plenty of fluids and 
rest for the next two or three days. 

42. Recommend he go the hospital out-patient department. 
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SECTION D 

You would be interested in which of the following 
information (SELECT AS MANY AS YOU CONSIDER ESPECIALLY 
PERTINENT FROM #43 - #46): 

43.1s he being treated by a physician for any other 
ailment. 

44. Is he taking any prescription medications. 

45. When was the last time he saw a physician. 

46. Is he taking any non-prescription medication. 

NOW, GO DIRECTLY TO SECTION E. 

SECTION E 

At this time, you would recommend (CHOOSE ONE OF THE 
FOLLOWING FROM #47 - #53): 

47.Since the symptoms described indicate an upper 
respiratory tract infection of a serious nature, he 
should see his family physician. 

48. The consumer has the symptoms of a common cold and 
should take aspirin, drink plenty of fluids, and rest 
for the next two or three days. 

49. Some non-prescription medication to alleviate the 
symptoms described is warranted. 

50. Suggest that the "cold" is not serious enough to warrant 
treatment at this time and perhaps he should wait and 
see what develops. 

51. Suggest he go the the hospital out-patient department. 

52.Emphasize the importance of seeing a physician. If 
possible, suggest the name of a physician he could 
contact or arrange for him to contact a physician. 

53. Recommend aspirin and a non-prescription product for the 
symptoms and suggest he see a physician. 
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SECTION F 

At this time, you would recommend (CHOOSE ONE OF THE 
FOLLOWING FROM #54 - #64): 

54.CheracolR syrup for the cough along with TriaminicinR 

tablets for the nasal congestion. 

55.An oral product containing a decongestant and an 
antihis tamine. 

56. TriaminicolR syrup. 

57. A throat lozenge. 

58. A topical nasal decongestant such as Sinex-LAR spray. 

59. CovanamineR syrup. 

60. Suggest that he use a vaporizer at night. 

61. ContacR capsules. 

62. CoricidinR tablets. 

63. Cerose-DMR syrup. 

64. RobitussinR syrup. 

SECTION G 

At this time, you would (CHOOSE ONE OF THE FOLLOWING 
FROM #65 - #67): 

65. Ask consumer to describe symptoms. 

66. Recommend a product. 

67. Suggest he go to the hospital out-patient department. 
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RESPONSES TO PROBLEM #2 

1 . Consumer says he wants YOUR 
assistance. Go to Section B. 

12. 

13. 

I do. 

Nineteen. 
2 Consumer spends five minutes 

searching, waits until the 14. Have not taken temperature, 
two waiting customers leave but has felt "hot" for two days. 
with their prescriptions and 
then asks you to suggest a 15. Yes. 
product for the "cold". 
Go to Section B. 16. Quite fierce at times and 

bringing up congestion. 
3 . Go to Section F. 

17. Yes. 
4. Consumer waits his turn and 

says, "What would you 18. Yes, difficulty in breathing 
recommend for a cold?" through the nose. 
Go to Section B. 

19. A slight post nasal drip. 
5. Go to Section F 

20. Yes, hard to swallow. 
6 . Consumer does not have family 

physician in this city. 21. Feels tired all over, no energy. 
Go to Section G. 

22. No. 
7 . This upsets one of the consum

ers who has been waiting for 23. Neck not sore, does not know if 
ten minutes for you to fill glands are swollen. 
his prescription. He expresses 
his displeasure to you, and 24. No. 
after the discussion that 
follows the young man says he 25. No. 
will wait. Go to Section B. 

26 . Did have "chills" last night. 
8. Go to Section F. 

27. Noticed first signs of "cold" 
9. Go to Section C. five or six days ago. 

10. Wants YOU to help. Make an
other choice in this section. 

28. 

29. 

No. 

Trouble breathing through nose, 
11 Returns the next day 

complaining his "cold" has 
not improved. Make another 

kept awake longer than usual 
last night. 

choice in this section. 30. Regular 
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31. Ho. 

32. Not living at home; he is 
hitch-hiking across the U.S. 

33. Good. 

34. Slept outdoors in a tent for 
the last two veeks. 

35. No. 

36. Yes. 

37. No. 

38. Go to Section F. 

39. Go to Section D. 

40. Has no doctor in this city. 
Make another choice from 
this section. 

41. Consumer requests that you 
suggest something for his 
symptoms. Go to Section F. 

42. Consumer thanks you for your 
advice and leaves the store. 
END OF PROBLEM. 

43. No. 

44. No. 

45. Six months ago. 

46. No. 

47. Says he does not know a 
physician in this tovn. 
Make another selection 
from this section. 

48. Consumer requests that you 
recommend something for his 
symptoms. If you NOW wish to 
recommend a non-prescription 
medication in addition to 
aspirin, go to Section F. 
If not, develop response #50. 

49. Go to Section F. 

50. The consumer expresses extreme 
displeasure at your reluctance 
to help him by suggesting 
something for his symptoms and 
indicates he shall find a more 
cooperative pharmacist. 
END OF PROBLEM. 

51. Consumer thanks you for your 
advice and leaves the store. 
Returns in 3 hours with presc
riptions for ampicillin 500 mg 
and Robitussin. END OF PROBLEM 

52. Consumer thanks you for your help 
and leaves the store. Returns in 
3 hours with prescriptions for 
ampicillin 500 mg and Robitussin. 
END OF PROBLEM. 

53. Go to Section F. 

54. He purchases product and leaves. 
The next day he returns with pre

scriptions for ampicillin 500 mg 
and Robitussin.ENDOF PROBLEM. 

55. He purchases product and leaves. 
The next day he returns with pre
scriptions for ampicillin 500 mg 
and Robitussin. END OF PROBLEM. 

56. He purchases product and leaves. 
The next day he returns with pre
scriptions for ampicillin 500 mg 
and Robitussin. END OF PROBLEM. 
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57. Be purchasea produce and 
leaves. The next da; he 
returns with prescriptions 
for ampicillin 500 mg and 
Sobitussin. END OF PROBLEM. 

58. He purchases product and 
leaves. The next day he 
returns with prescriptions 
for ampicillin 500 ng and 
Robituasin. END OF PROBLEM. 

59. He purchasea product and 
leaves. The next day he 
returns with prescriptions 
for ampicillin 500 mg and 
Robituasin. END OF PROBLEM. 

60. Since he is "tenting", he 
cannot use a vaporizer. 
Could you suggest something 
else? Make another choice 
from this section. 

64. He purchases product and leaves. 
The next day he returna with 
prescriptions for ampicillin 
500 mg and Robitussin. 
END OF PROBLEM. 

65. Go to Section C. 

66. Go to Section F. 

67.Heis not too willing totake 
thia advice. Make another 
selection from this section. 

61. He purchases product and 
leaves. The next day he 
returns with prescriptions 
for ampicillin 500 mg and 
Robitussin'. END OF PROBLEM. 

62. He purchases product and 
leaves. The next day he 
returns with prescriptions 
for ampicillin 500 mg and 
Robitussin. END OF PROBLEM. 

63. He purchases product and 
leaves. The next day he 
returnB with prescriptions 
for ampicillin 500 mg and 
Robitussin. END OF PROBLEM. 
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PROBLEM #3 

OPENING SCENE 

You are a community pharmacist employed at MacLean's 
Pharmacy. The store is located in a middle class 
neighborhood and its owner, Mr. MacLean, has been serving 
this area for 23 years. Mr. MacLean is thinking of retiring 
and would like you to buy the business. He has built up a 
good relationship with his customers and he is often called 
upon for his advice on health matters. Both of you 
faithfully maintain a patient record system and Mr. MacLean 
is very proud of the service that he provides for his 
cus tomers. 

The store is open from 9 a.m. to 9 p.m. Monday to 
Friday and 9 a.m. to 6 p.m. Saturday. It is Wednesday night 
and you and one "out front" clerk are working. It is a 
"slow" night and at present you are caught up on your 
prescription orders. There are three consumers browsing in 
various areas of the store. One of the consumers, a young 
man, asks to speak to Mr. MacLean. You explain that it is 
Mr. MacLean's night off and you offer your assistance. The 
young man then asks, "What is the strongest pain reliever I 
may purchase without a prescription?" 

SECTION A 

Considering the circumstances just described, you would now 
(CHOOSE ONE OF THE FOLLOWING FROM #1 - #7): 

1. Recommend a strong non-prescription pain reliever. 

2. Direct him to the appropriate section out front. 

3. Suggest he see a physician. 

4. Suggest he go to the hospital out-patient department. 

5. Ask him for more information. 

6. Ask the out front clerk to help him. 

7. Suggest that if the pain does not disappear in a few days 
to see a physician, but at present it does not warrant 
treatment with a non-prescription product. 
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SECTION B 

You would be interested in which of the following 
information (CHOOSE AS MANY OF THE FOLLOWING AS YOU CONSIDER 
ESPECIALLY PERTINENT FROM #8 - #11): 

8. Is the individual being treated by a physician. 

9. When was the last time he saw a physician. 

10. Does he take any prescription drugs. 

11. Does he take any non-prescription drugs. 

NOW, GO DIRECTLY TO SECTION C. 

SECTION C 

At this time, you would (CHOOSE ONE OF THE FOLLOWING 
FROM #12 - #16): 

12. Recommend he take a non-prescription pain reliever. 

13.Recommend that he go to the hospital out-patient 
department if he is unable to reach his physician. 

14.Suggest that in your opinion there really is no need to 
take a pain reliever. 

15. Look up Fred Archibald in the patient record system. 

16. Recommend a non-prescription product and suggest 
consulting a physician if not relieved. 

UNLESS OTHERWISE DIRECTED, GO TO SECTION G. 
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SECTION D 

At this time, you would recommend (CHOOSE ONE OF THE 
FOLLOWING FROM #17 - #28): 

17. aspirin. 

18. AspergumR. 

19. TylenolR. 

20. BufferinR. 

21. Bromo SeltzerR. 

22. ASA Enseals"-

23. AnacinR. 

24. Empirin Compound^. 

25. Vanquish®. 

26. "house brand" acetaminophen 

27. ExcedrinR; 

28. ArthralgenR. 

SECTION E 

At this time, you would (CHOOSE ONE OF THE FOLLOWING 
FROM #29 - #34): 

29. Recommend a non-prescription product. 

30. Recommend that he see a physician. 

31. Suggest he go to the hospital out-patient department. 

32. Ask for more information. 

33.Suggest that in your opinion there is no need to take a 
non-prescription medication. 

34. Recommend a non-prescription product and suggest 
consulting a physician if not relieved. 
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SECTION F 

You would be interested in asking about which of the 
following information (CHOOSE AS MANY OF THE FOLLOWING AS 
YOU CONSIDER ESPECIALLY IMPORTANT FROM #35 - #49, THEN 
SELECT A PLAN OF ACTION FROM #50 - #55): 

35. Who is it for. 

36. What type of pain. 

37. Duration. 

38. Location. 

39. Age. 

40. Fever. 

41. Nausea and vomiting. 

42. Sore throat. 

43. Muscle aches and pains. 

44. Does he smoke cigarettes. 

45. Allergies. 

46. General all around health. 

47. How often does he get these pains. 

48. What does he usually take for pain. 

49. How is his eyesight. 

SECTION F CONTINUED ON NEXT PAGE 
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SECTION F (Cont'd) 

At this time, you would (CHOOSE ONE OF THE FOLLOWING 
FROM #50 - #55): 

50. Recommend a non-prescription medication. 

51.Enquire about what other ailments he may be be taking 
medication for. 

52. Recommend that he see a physician. 

53.Suggest that the symptoms described do not warrant 
therapy with a non-prescription and therefore you will 
not recommend a product. 

54.Suggest that if he cannot reach a physician that he 
should go to the out-patient department of the nearest 
hospital. 

55.Recommend a non-prescription medication and suggest 
consulting a physician if not relieved. 

SECTION G 

At this time, you would (CHOOSE ONE OF THE FOLLOWING 
FROM #56 - #60): 

56. Recommend a non-prescription medication. 

57. Suggest that the individual see a physician. 

58. Recommend that NO non-prescription medication be taken. 

59. Suggest that the individual go to the out-patient 
department of the nearest hospital. 

60.Recommend a non-prescription medication and suggest 
consulting a physician if not relieved. 
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RESPONSES TO PROBLEM #3 

1. Go to Section 0. 

2. He says that he has searched 
there and is confused as to 
which is the strongest. He 
wants YOU to recommend 
something. Go to Section E. 

3. At this hour of the night, 
he wants YOU to recommend 
something. Go to Section E. 

4. He feels this is a bit 
drastic and wants YOU 
to recommend something. 
G o  t o  S e c t i o n  E .  

5. Go to Section F. 

6. This upsets him and he 
wants YOU to assist him. 
Go to Section E. 

7 . He says that he would like 
you to recommend something 
TONIGHT. Go to Section E. 

8. Yes, but does not know for 
what condition. 

9. Do not know exactly but he 
does see one occasionally. 

10. Yes, some white pills but 
does not know what kind. 
However, his father-in-law 
gets hia prescriptions 
filled here. Will that help? 

11. Yes, he believes strongly 
in vitamins and takes 
some daily. 

12. Go to Section D. 

13. Customer leaves store. 
END OF PROBLEM. 

14. Customer leaves store. 
END OF PROBLEM. 

15. He has been taking allopurinol 
since 1975. He takes no other 
medications, has no allergies. 

16. Go to Section D. 

17. He purchases the product and 
leaves store. END OF PROBLEM. 

18. He purchases the product and 
leaves store. END OF PROBLEM. 

19. He purchases the product and 
leaves store. END OF PROBLEM. 

20. He purchases the product and 
leaves store. END OF PROBLEM. 

21. He purchases the product and 
leaves store. END OF PROBLEM. 

22. He purchases the product and 
leaves store. ENS OF PROBLEM. 

23. He purchases the product and 
leaves score. END OF PROBLEM. 

24. He purchases the product and 
leaves store. END OF PROBLEM. 

25. He purchases the product and 
leaves store. END OF PROBLEM. 

26. He purchases the product and 
leaves store. END OF PROBLEM. 
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27. He purbaaes the product and 
leaves store. END OF PROBLEM. 

28. He purchases the product and 
leaves store. END OF PROBLEM. 

29. Go to Section D. 

30. Consumer feels that he would 
be unable to contact one so 
late at night. Make another 
choice from this section. 

31. Consumer leaves the 
END OF PROBLEM. 

store. 

32. Go to Section F. 

33. Consumer leaves the 
END OF PROBLEM. 

score. 

34. Go to Section D. 

35. His father-in-law, 
Fred Archibald. 

36. Throbbing headache. 

37. All day. 

38. Mostly in the forehead. 

39. He just retired, so maybe 65. 

40. No. 

41. No. 

42. No. 

47. Says that he gets headaches 
occasionally but this one 
has lasted all day and he 
needs to take something. 

48. Nothing. 

49. Good. 

SO. Go to Section D. 

51. Go to Section B. 

52. He leaves the store. 
END OF PROBLEM. 

53. He leaves the store. 
END OF PROBLEM. 

54. He leaves the store. 
END OF PROBLEM. 

55. Go to Section D. 

56. Go to Section D. 

57. Consumer thanks you and leaves 
the store. END OF PROBLEM. 

58. Consumer thanks you and leaves 
the store. END OF PROBLEM. 

59. Consumer thanks you and leaves 
the store. END OF PROBLEM. 

60. Go to Section D. 

43. No. 

44. No. 

45. None, that I am avare of. 

46. He is healthier than I am. 
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PROBLEM #4 

OPENING SCENE 

You are a community pharmacist employed at Mid-City 
Drugs. The store is located in an area composed of mostly 
working class, recent immigrant families. This particular 
store has been operated by the same pharmacist for nearly 
thirty years. You are a recent graduate and are trying to 
upgrade the quality of pharmaceutical services provided by 
this store. You have added substantially to the pharmacy 
library in the store and you have persuaded the owner to 
purchase a patient record system. Both of you faithfully 
keep the records up to date although your boss is skeptical 
of their usefulness. The system has received mixed reaction 
from your clientele. 

The store is open from 9 a.m. to 9 p.m., Monday to 
Saturday. It is 8 p.m. on a Saturday evening and you are the 
only pharmacist working in the store. There is one "out 
front" clerk working with the cash and dusting shelves. You 
have finished all your prescription orders. Mrs. Mikulik, a 
woman in her mid-thirties whom you recognize as a patron, 
approaches you. She asks, "What could you recommend for 
pain?" 

SECTION A 

Considering the circumstances just described, you would now 
(CHOOSE ONE OF THE FOLLOWING FROM #1 - #7): 

1. Recommend a non-prescription pain reliever. 

2. Suggest that she see a physician. 

3. Ask the "out front" clerk to help. 

4.Suggest that she choose from the products in the 
appropriate section of the store. 

5. Suggest she go to the out-patient department of the 
hospital. 

6. Ask for more information. 

7.Suggest that it is not wise to self-medicate for pain. 
Ifthe pain does not disappear in a few days, then she 
should consult her physician. 
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SECTION B 

You would be interested in which of the following 
information (CHOOSE AS MANY AS YOU CONSIDER ESPECIALLY 
PERTINENT OF THE FOLLOWING FROM #8 - #11): 

8. When was the last time she saw a physician. 

9. Is she currently being treated for any condition. 

10. Is she taking any prescription medication. 

11. Does she take any non-prescription medication. 

NOW, GO TO SECTION D 

SECTION C 

At this time, you would (CHOOSE ONE OF THE FOLLOWING 
FROM #12 - #16) : 

12. Suggest she go to the hospital out-patient department. 

13. Recommend a product. 

14. Ask for more information. 

15. Suggest that she not self-medicate and if pain persists, 
she should see a physician. 

16. Suggest she choose a product from the appropriate 
section out front. 
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SECTION D 

At this time, you would (CHOOSE ONE OF THE FOLLOWING 
FROM #17 - #22): 

17. Recommend a non-prescription product. 

18.Suggest she continue taking aspirin and see a physician 
next week. 

19. Suggest she go to the hospital out-patient department. 

20. Suggest she see a physician soon about the symptoms. 

21.Explain that symptoms are not serious enough to warrant 
self-medication with a non-prescription product. 

22. Look up Mrs. Mikulik in the patient record system. 

UNLESS OTHERWISE DIRECTED, GO DIRECTLY TO SECTION E 

SECTION E 

At this time, you would (CHOOSE ONE OF THE FOLLOWING 
FROM #23 - #27): 

23.Suggest that she make an appointment to see a physician 
about the pain. 

24. Recommend a non-prescription pain reliever. 

25. Suggest she go the the hospital out-patient department. 

26.Suggest that the symptoms described are not serious 
enough to warrant self-medicating. 

27.Suggest doubling the dose of aspirin and consulting her 
physician next week. 
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SECTION F 

At this time, you would (CHOOSE ONE OF THE FOLLOWING 
FROM #2 3 - #31): 

28. Suggest that she see a physician. 

29. Ask for more information. 

30. Recommend a non-prescription product. 

31. Suggest she should not self-medicate, and if the pain is 
no better on Monday, she should see a physician. 

SECTION G 

At this time, you would recommend (CHOOSE 0_N IS OF THE 
FOLLOWING FROM #32 - #45): 

32. ASA EnsealsR. 

33 . aspirin. 

34. Empirin CompoundR. 

35. ExcedrinR. 

36. Alka Seltzer^. 

37. AnacinR. 

38. Vanquish^. 

39 . BC®- tablet. 

40. CopeR. 

41. Aspergum^. 

42. EcotrinR. 

43. "house brand" acetaminophen. 

44. Tylenol^. 

45. Arthralgen^. 
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SECTION H 

You would be interested in asking about which of the 
following (SELECT AS MANY AS YOU CONSIDER ESPECIALLY 
IMPORTANT OF THE FOLLOWING FROM #46 - #57): 

46. Who is it for. 

47. Description of the pain. 

48. Duration of the pain. 

49. Location of the pain. 

50. Age of the patient. 

51. Any fever. 

52. Nausea and vomiting. 

53. Muscle aches and pains. 

54. Does she smoke cigarettes. 

55. Any allergies. 

56. Aside from the pain, how do you feel. 

57. How often do you get these pains. 

PROCEED DIRECTLY TO SECTION B. 
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RESPONSES TO PROBLEM #4 

1. Go to Section G. 

2. Feels at this late hour she 
vould be unable to reach her 
physician. Go to Section C. 

3. She vould like 700 to assist 
her. Go to Section C. 

4. She has looked at those 
products. Could you recommcnd 
a strong one. Go to Section C. 

5. "Is that really necessary? 
Could TOD not recommend 
something?" Go to Section F. 

6. Go to Section H. 

7. "Could you not recommend some
thing to relieve the pain over 
the veekend?" Go to Section C. 

8. Six months ago to renew her 
birth control prescription. 

9. No. 

10. Only birth control pills. 

11. She has been taking 3 or 4 
aspirins/day for the pain for 
about 10 days. They do not 
appear to be helping much. 
Occasionally takes a laxative 

12. She feels this is a bit 
drastic. Make another choice 
from this section. 

13. Go to Section G. 

14. Go to Section H. 

15. She says the pain is really 
quite annoying. Can't you 
suggest something? Make another 
choice from this section. 

16. Haa searched and is confused. 
Could you recommend something? 
Go to Section F. 

17. Go to Section G. 

18. She thanks you and leaves the 
store. END OF PROBLEM. 

19. She thanks you and leaves the 
store. EHD OF PROBLEM. 

20. She thanks you and leaves the 
store. END OF PROBLEM. 

21. She leaves the store. 
END OF PROBLEM. 

22. She has taken birth control 
pills since Dec/82. No other 
prescriptions, no allergies. 

23. She thanks you for your advice 
and leaves. END OF PROBLEM. 

24. Go to Section G. 

25. She thanks you for your advice 
and leaves the store. 
END OF PROBLEM. 

26. She thanks you for your advice 
and leaves. END OF PROBLEM. 

27. She thanks you for your advice 
and leaves. END OF PROBLEM. 
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28. Feels at this late hour she 
would be unable to reach 
him. Make another choice 
from this section. 

29. Go to Section H. 

30. Go to Section G. 

31. She leaves the store. 
END OF PROBLEM. 

32. She purchases product and 
leaves. END OF PROBLEM. 

33. She purchases product and 
leaves. END OF PROBLEM. 

34. She purchases product and 
leaves. END OF PROBLEM. 

35. She purchases product and 
leaves. END OF PROBLEM. 

36. She purchases product and 
leaves. END OF PROBLEM. 

37. She purchases product and 
leaves. END OF PROBLEM. 

38. She purchases product and 
leaves. END OF PROBLEM. 

39. She purchases product and 
leaves. END OF PROBLEM. 

40. She purchases product and 
leaves. END OF PROBLEM. 

41. She purchases product and 
leaves. END OF PROBLEM. 

42. She purchases product and 
leaves. END OF PROBLEM. 

44. She purchases product and 
leaves. END OF PROBLEM. 

45. She purchases product and 
leaves. END OF PROBLEM. 

46. Herself. 

47. Persistent. 

C
D
 

Has had these pains off and 
on for some months. 

49. Wrists and joints of hands. 

50. Thirty-seven. 

51. No. 

52. No. 

53. Feels quite stiff for the first 
little while in the morning. 

54. Yes. 

55. None. 

56. Alright, I guess. X find 
that I get tired in the mid-
afternoon and must rest. 

57. Lately, it seems the pain 
is always there. 

43. She purchases product and 
leaves. END OF PROBLEM. 
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ADDENDA TO PROBLEMS 

The material in the Addenda presented here was 

supplied by Dr. David Fielding from his research in 

preparing and utilizing the simulations for his original 

work (Fielding and Page, 1978). 

ADDENDA TO PROBLEM #1 

It is important that the pharmacist ascertain that 

it is a "cold" this consumer is suffering from and not some 

more serious respiratory tract infection. This should be 

done before the pharmacist recommends any non-prescription 

medica tion. 

In this particular problem, the consumer has the 

symptoms of a "cold". She is requesting the pharmacist to 

recommend something which will relieve those symptoms. The 

advice the pharmacist gives should be influenced by the fact 

that this consumer is being treated by her physician for 

high blood pressure and diabetes. Any product recommended 

must be compatible with these two conditions. 

In this case, the nasal congestion and post nasal 

drip are probably the cause of the sore throat and cough. 

Oral decongestants (sympathomimetics) and high blood 

pressure are contraindicated; therefore we cannot recommend 

products containing these drugs. 
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There is considerable confusion in the literature 

concerning the use of oral cold products containing 

sympathomimetic amines in diabetes. Therefore, the panel 

felt, since other products are available for congestion 

which do not use the oral route of administration, it is 

best to avoid oral products until more definite information 

appears in the scientific literature. 

Treatment of the cough with non-prescription 

drugs available is often prevented by the fact that most 

products contain a sugar base or a sympathomimetic amine. 

It is the opinion of the "content experts" consulted 

that a topical nasal decongestant is probably the safest 

product to recommend in this situation. If we lessen the 

congestion, we will probably stop the post nasal drip and 

relieve the sore throat and cough. This should be 

accompanied with the warning that excessive use should be 

avoided. 

The consumer should be given instructions as to the 

proper use of the product (i.e. dosage, correct method of 

instilling drops or sprays into nasal cavities) and any 

relevant information about side effects or contraindications 

for the product (not each and every side effect). 

The consumer should also instructed that if a 

fever develops, if the cough persists, or if any any of the 

symptoms get worse, she should contact her physician. 
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In summary, the suggested route of management is: 

1) Section A, #4. 

2) Section B, #9. 

3) Section C, if not mentioned by the consumer, one 

would be interested in asking #12, 14-22, 26, 30, 

3 8, and maybe 24. 

4) Section D, #41, 42, 44, 45. 

5) Section F, #52. 

6) Section H, #61. 

7) Section G, #55 and 56. 



Figure #2, Possible paths to solution of Problem #1. 
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End of problom 

End of problom 
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End of problom 
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ADDENDA TO PROBLEM #2 

Again, it is important that the pharmacist determine 

if it is a "cold" and not some more serious respiratory 

tract infection which should be directed to a physician. 

In this particular case the symptoms (fever, 

productive cough, chills, nasal congestion, post nasal drip, 

sore throat and lack of energy) coupled with the long 

duration would suggest that a physician should be consulted. 

Any non-prescription product would be a waste of money. The 

condition is probably a serious respiratory tract infection 

and may require antibiotic therapy. 

The panel felt that since he had no doctor in the 

town, the most desirable situation would be to arrange for 

him to see a physician or supply him with the names of a few 

physicians who might see him. If that is not possible, a 

suggestion that he visit the out-patient department of the 

hospital may be in order, the point being that physician 

consultation is warranted. 

In summary, the suggested route of management is: 

1) Section A, #4. 

2) Section B, #9. 

3) Section C, #12, 14-23, 27, 31, 39, and maybe 25. 

4) Section D, #43, 46, and possibly 45. 

5) Section E, #52 or 51. 
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Figure 3. Possible paths to solution of Problem #2. 

Possible Paths to Problem Solution 

End of problem 

End of problem 

End of problem 

OPTIMAI PATH ALTERNATE PATH 



ADDENDA TO PROBLEM #3 
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In this problem, before recommending something for 

pain, it would be necessary that the pharmacist enquire 

about the condition requiring a pain reliever and who 

requires the product. 

We find out that the pain reliever is for the 

customer's father-in-law, Fred Archibald, who is a regular 

customer of this store. Enquiries about the pain reveal that 

it is a headache. The pain is of short duration, less than a 

day. Consulting "Fred Archibald" in the patient record 

system indicates that he has been taking allopurinol for 

some time, no other drugs and he has no recorded allergies. 

The panel recommended a pain reliever containing 

acetaminophen rather than aspirin. It has been suggested in 

the literature that aspirin in low doses inhibits the 

excretion of uric acid. Therefore, low doses should be 

avoided in gout. 

In summary, the suggested route of management is: 

1) Section A, #5. 

2) Section F, #35-40, 45-49, 51. 

3) Section B, #8-11. 

4) Section C, #15. 

5) Section G, #56. 

6) Section D, #19 or #26, or maybe #28. 



Figure #4. Possible paths to solution of Problem #3. 

D •{••»- End of problem 

End of problem 

End of problem -«• 

End of problem 

AlTERNATt PATH 

optimal path 
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ADDENDA TO PROBLEM #4 

Once again, before the pharmacist suggests a 

product, he/she should ascertain why a pain reliever is 

required and for whom. 

After making enquiries in this case, one finds that 

the woman is complaining about pains in her wrists and the 

joints of her hands. These pains have been coming and going 

for months. She complains about being tired and stiff in the 

mornings. We get the impression that she has not consulted a 

physician about the pains. Her only prescription is her 

birth control pills. She has been taking three or four 

aspirin tablets per day for the last ten days for the pain. 

She gets no relief, however. 

This case sounds like it definitely warrants 

physician consultation as it may possibly be arthritis. For 

this reason, the panel would recommend that the individual 

double the dose of aspirin and, without alarming her, 

emphasize that you would strongly suggest that she consult a 

physician about the pains. 

In summary, the suggested route of management is: 

1) Section A, #6. 

2) Section H, #46-49, 53, 55-57. 

3) Section B, #8-11. 

4) Section D, #22. 

5) Section E, #27. 
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Figure 5. Possible paths to solution of Problem #4. 

• : * | !  
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End of problem 

End of problem 
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End of problem 

End of problem 



APPENDIX B 

MODIFICATIONS TO THE INSTRUMENT 
OF FIELDING AND PAGE (1978) 
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Modifications to Simulation #1 

Noa Typeb Product Formulae 

R 
57 C Benylin with 

codeine 

A CheracolR 

57 G Triaminicin 

A Triaminicin 

59 C Ornade-DMR 

R 
A Triaminicol 

61 C Otrivin^ 

A Sinex-LAR 

codeine phosphate 
diphenhydramine HC1 
ammonium chloride 

codeine phosphate 
gua i f ene s in 

phenylpropanolamine HC1 
pyrilamine maleate 
pheniramine maleate 
acetaminophen 
caffeine 

3.5 mg 
12.5 mg 
125 mg 

11 mg 
115 mg 

25 mg 
12.5 mg 
12.5 mg 
325 mg 
3 0 mg 

phenylpropanolamine HC1 25 mg 
chlorpheniramine maleate 2 mg 
aspirin 450 mg 
caffeine 30 mg 

dextromethorphan HBr 15 mg 
phenylpropanolamine HC1 15 mg 
chlorpheniramine maleate 2 mg 

dextromethorphan HBr 15 mg 
ammonium chloride 90 mg 
phenylpropanolamineHCl 12.5 mg 
pheniramine maleate 6.25 mg 
pyrilamine maleate 6.25 mg 

xylometazoline HC1 

xylometazoline HC1 

0 . 1 %  

0 . 1 %  
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62 C DimetappR Elixir phenylpropanolamine HC1 5 mg 
phenylephrine HC1 5 mg 
brompheniramine maleate 4 mg 

R 
A Covanamine phenylpropanolamine HC16.25 mg 

phenylephrine HC1 3.75 mg 
chlorpheniramine maleate 1 mg 
pyrilamine maleate 6.25 mg 

R 
64 C Contac-C phenylpropanolamine HC1 50 mg 

chlorpheniramine maleate 4 mg 

A Contact phenylpropanolamine HC1 50 mg 
chlorpheniramine maleate 4 mg 
belladonna alkaloids 0.2 mg 

65 C CoricidinR chlorpheniramine maleate 2 mg 
cold tablets acety1 sal icy 1ic acid 390 mg 

caffeine 30 mg 

A CoricidinR chlorpheniramine maleate 2 mg 
aspirin 325 mg 

66 C Promatussin R dextromethorphan HBr 10 mg 
Expectorant K guaiaco1sulfonate 44 mg 

promethazine HC1 5 mg 
citric acid ? mg 
sodium citrate ? mg 
glycerine ? mg 

A Cerose-DMR dextromethorphan HBr 10 mg 
K guaiacolsulfonate 86 mg 
ipecac fluidextract 0.17 min 
phenylephrine HC1 5 mg 
phenindamine tartrate 5 mg 
citric acid 65 mg 
sodium citrate 195 mg 
glycerine 40 min 
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68 

69 

70 

c Benylin Dietetic^ diphenhydramine HC1 12.5 mg 
(sugar-free) ammonium chloride 125 mg 

A PrunicodeineR codeine sulfate 10 mg 
(sugar-free) terpin hydrate 30 mg 

wild cherry ? mg 
white pine 1 mg 
sanguinaria 1 mg 

C Buckley'sR ammonium carbonate 153 mg 
(sugar-free) potassium bicarbonate 167 mg 

menthol 22 mg 
camphor 2.2 mg 
Canada balsam 5.3 mg 
oil of pine needles 3 mg 

A ColrexR Expectorant guaifenes in 100 mg 
(sugar-free) butterscotch mint flavor 

C Beny1in-DMR dextromethorphan HBr 15 mg 
diphenhydramine HC1 12.5 mg 
ammonium chloride 125 mg 

A Endotussin-NNR dextromethorphan HBr 10 mg 
ammonium chloride 40 mg 
pyrilamine maleate 7.5 mg 

72 same a s 59 (above) 

73 same as 64 (above) 

75 s ame a s 65 (above) 

77 same as 66 (above) 

78 same a s 62 (above) 

79 C DristanR nasal mist phenylephrine HC1 0.5 % 
pheniramine maleate 0.2 % 
menthol ? % 

DristanR nasal 
spray 

phenylephrine HC1 
pheniramine 
menthol 
eucalyptol 
methyl salicylate 

% 
% 
% 
% 
% 
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Modifications to Simulation #2 

Noa Typeb Product Formula0 

48 C ASA acetylsalicylic acid 

A aspirin acetylsalicylic acid 

54 same as Simulation #1, response #57 

56 same as Simulation #1, response #59 

58 same as Simulation #1, response #61 

59 same as Simulation #1, response #62 

61 same as Simulation #1, response #64 

62 same as Simulation #1, response #65 

63 same as Simulation #1, response #66 
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Modifications to Simulation #3 

Noa Ty peb Product Formula c 

17 same as Simulation #2, response #48 

22 C EntrophenR enteric coated aspirin 

A ASA EnsealsR enteric coated aspirin 

23 C Fro s s t #217 R aspirin 
caffeine 

375 
30 

mg 
mg 

A Anac inR aspirin 
caffeine 

400 
32.5 

mg 
mg 

24 C Frosst #222^ codeine phosphate 
aspirin 
caf f eine 

8 
375 
30 

mg 
mg 
mg 

A Empirin CompoundR aspirin 
phenacetin 
caffeine 

227 
162 
32 

mg 
mg 
mg 

25 C Anacin with CodeineR codeine phosphate 
aspirin 
acetaminophen 
caffeine 

8.1 
340.2 
48.6 
15.2 

mg 
mg 
mg 
mg 

A Vanqui sh^. 

R 
Tempra tablets 

aspirin 
ace taminophen 
caffeine 

227 
194 
33 

mg 
mg 
mg 

26 C 

Vanqui sh^. 

R 
Tempra tablets ace taminophen 325 mg 

A acetaminophen 
(house brand) 

acetaminophen 325 mg 

28 C Tylenol #1R codeine phosphate 
acetaminophen 
caffeine 

8 
300 
15 

mg 
mg 
mg 

A ArthralgenR acetaminophen 
sal icylamide 

250 
250 

mg 
mg 
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Modifications to Simulation #4 

Noa Typeb Product Formulae 

18 same as Simulation #2, response #48 

27 same as Simulation #2, response #48 

32 C EntrophenR 

A ASA Enseals^ 

enteric coated aspirin 

enteric coated aspirin 

33 same as Simulation #2, response #48 

34 same as Simulation #3, response #24 

38 Anacin c codeine 

VanquishR 

codeine phosphate 
aspirin 
acetaminophen 
caffeine 

aspirin 
acetaminophen 
caffeine 

8.1 mg 
340.2 mg 
48.6 mg 
15.2 mg 

227 mg 
194 mg 
3 3 mg 

39 C-2'sR 

BCR tablet 

as pirin 
caffeine 

aspir in 
sal icylamide 
caffeine 

45 5 mg 
16 mg 

3 20 mg 
96 mg 
16 mg 



40 C Frosat #217 Strongjj 

R 
A Cope 

R 
43 C Tempra tablet 

A acetaminophen 
(house brand) 

45 C Tylenol #1R 

A ArthralgenR 

207 

aspirin 500 mg 
caffeine 30 mg 

aspirin 421.1 mg 
caffeine 32 mg 

acetaminophen 325 mg 

acetaminophen 325 mg 

codeine phosphate 8 mg 
acetaminophen 300 mg 
caffeine 15 mg 

acetaminophen 250 mg 
salicylamide 250 mg 

Footnotes: 

a. response number 

b. C = Canadian product 

A = American product 

c.Formulas for tablets and capsules are listed as amount 

per tablet or capsule. Liquids are expressed as amount 

per 5 ml. 
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Rationale for Modifications 

1. Tablets containing codeine may not be sold without 

prescription in the United States. Thus, changes were 

required in Simulation #3 responses #24, 25, and 28, and on 

Simulation #4 responses #34, 38 and 45. An attempt was made 

to match with a product of about the same analgesic potency 

and containing the same ingredients (aside from codeine). 

Simulation #3 presented a problem of interaction between 

aspirin and allopurinol, so Canadian aspirin-containing 

preparations were matched against aspirin-c on t a ining 

American products and aspirin-free products were likewise 

matched. In neither simulation was codeine a problem, so 

alternates were considered reasonable subsitutes. 

2. Some antihistamine-conta ining products may not be 

sold in the U.S. without a prescription. Changes were thus 

required for Simulation #1 responses #62 and 78 and for 

Simulation #2, response #59. A product containing 

essentially the same ingredients was selected. 

3. Some Canadian products are not available in the U.S., 

which caused changes to Simulation #1 responses #57,59,66, 

68-70,72 and 77; to Simulation #2 responses #54,56, and 63; 

to Simulation #3 responses #23 and 26, and to Simulation #4 

responses #39,40 and 43. Products were again selected that 
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were approximately the same, so that the effect produced was 

equivalent to that of the Canadian product. 

4. As some Canadian formulations differ from those in 

the U.S., a comparison was made between those that differed 

to determine whether any change was needed. For the purposes 

of these simulations, products were considered equivalent. 

This applied to Simulation #1 responses #57,64,65,73,75 and 

79 and to Simulation #2 responses #54,61, and 62. 

5. Although the content is the same, some products have 

different names in Canada and the U.S., namely Simulation #1 

response #61, Simulation #2 response #58, Simulation #3 

response #22 and Simulation #4 response #32. 

6. Some generic names differ in the two countries which 

resulted in alteration of Simulation #2 response #48, 

Simulation #3 response #17, and Simulation #4 responses 

#18,27 and 33. 

7. Simulation #1 response #74 should read Hall's 
R 

"Mentholyptus " instead of "Eucalyptus". 
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DEFINITIONS FOR DRUG FUNCTIONS: 

I.allopurinol: a drug used to prevent gout. Aspirin should 
not be given concurrently as it interferes with this 
action. 

2 • : a penicillin used to treat bacterial 
infections (NOT viral infections such as a common cold). 

3. analees ic: a painkiller. 

4. antacid: neutralizes excess stomach acidity such as in 
"heartburn". 

5•antihistamine: a drug useful only to combat allergic 
symptoms (e.g. watery eyes, sniffles which occur at the 
first sign of a cold). May be of some use in drying 
secretions in the breathing passages, however this may 
result in thicker sputum which is more difficult to 
remove. 

6.anti-inflammatorv: lessens inflammation such as that due 
to arthritis. 

7. antipyretic: reduces fever. 

8. antitussive: suppresses cough. 

9. deconges tant: shrinks swollen tissues in nasal passages 
and sinuses to relieve congestion due to colds, sinusitis 
or allergies. Can increase blood pressure in some 
individuals; may increase blood sugar in diabetics. 

10.expectorant: helps break up sputum and other secretions 
in the bronchial tree. None have been proven to actually 
work. 

II. methvldopa: a drug used to treat high blood pressure. 

12.stimulant: a drug intended to act as a "pick-me-up"or 
offset sedation due to other drugs such as 
antihistamines. Caffeineis probably of no therapeutic 
valuein low doses such as in the preparations listed 
below. 

13. tolbutamide: a drug used to treat adult onset diabetes. 
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CONTENTS AND FUNCTION OF AVAILABLE DRUGS 

Drug 

acetaminophen 

Alka Seltzer**-

Anac inR 

R 
Arthralgen 

Contents Function 

acetaminophen 3,7 

aspirin 324 mg 3,6,7 
sodium bicarbonate 4 

aspirin 400 mg 3,6,7 
caffeine 12 

acetaminophen 250 mg 3,7 
salicylamide 3,6,7 

ASA Enseals 

aspirin 

coated aspirin 325 mg 3,6,7 
and 650 mg 

aspirin 3,6,7 (low doses 
may interfere with 
gout drugs such as 
allopurinol. 

BCR tablet 

I 
Bromo Seltzer 

R 
Bufferin 

Cerose-DMR 

Cheracol 

aspirin 320 mg 3,6,7 
salicylamide 96 mg 3,6,7 
caffeine 16 mg 12 

acetaminophen 325 mg 3,7 
sodium bicarbonate 4 

aspirin 324 mg 3,6,7 
magnesium carbonate 4 
aluminum glycinate 4 

DM 10 mg 8 
K guaiacolsulfonate 10 
ipecac extract 10 
phenylephrine 5 mg 9 
phenindamine 5 mg 5 

codeine 11 mg 8 
guaifenesin 10 
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Drug Contents Function 

ColrexR Expt, guaifenesin 1 0  

ContacR PPA 50 mg 
chlorpheniramine 4 mg 
belladonna 0.2 mg 

9 
5 
dries secretions 

Cope 

CoricidnR 

CovanamineR 

R 
Dristan spray 

aspirin 421.2 3,6,7 
caffeine 32 mg 12 

chlopheniramine 2 mg 5 
aspirin 325 mg 3,6,7 

PPA 6.25 mg 9 
phenylephrine 3.75 mg 9 
chlorpheniramine 1 mg 5 
pyrilamine 6.25 mg 5 

phenylephrine 0.5 % 9 
pheniramine 0.2% 5 

Dristan tablets 

Eco tr in 

R 
Empirin Compd, 

phenylephrine 5 mg 9 
chlorpheniramine 2 mg 5 
aspirin 325 mg 3,6,7 
caffeine 16.2 mg 12 
aluminum hydroxide 4 
magnesium carbonate 4 

coated aspirin 325 mg 3,6,7 

aspirin 227 mg 3,6,7 
phenacetin 162 mg 3,6,7 
caffeine 32 mg 12 



Drug 

R 
Endotus sin-NN 

R 
Excedrin 

R 
Prunicode ine 

R 
Robitussin 

R 
S inex-LA 

R 
Triaminicin 

R 
Triaminicol 

R 
Tylenol 

R 
Vanquish 

Contents Function 

DM 10 mg 8 
ammonium chloride 10 
pyrilamine 7.5 mg 5 

aspirin 250 mg 3,6,7 
acetaminophen 250 mg 3,7 
caffeine 65 mg 12 

codeine 10 mg 8 
terpin hydrate 10 

guaifenesin 100 mg 10 

xylometazoline 0.1% 9 

PPA 25 mg 9 
chlorpheniramine 2 mg 5 
aspirin 450 mg 3,6,7 
caffeine 30 mg 12 

DM 15 mg 8 
ammonium chloride 10 
PPA 12.5 mg 9 
pheniramine 6.25 mg 5 
pyrilamine 6.25 mg 5 

acetaminophen 325 mg 3,7 
or 500 mg 

aspirin 227 mg 3,6,7 
acetaminophen 194 mg 3,7 
caffeine 33 mg 12 



APPENDIX D 

PERMISSION FORM TO ACCESS PHARMACY STUDENT RECORDS 
AND CLASSROOM INSTRUCTIONS FOR USING LATENT IMAGES 

215 



216 

ASSESSMENT OF PROBLEM SOLVING IN PHARMACY STUDENTS 

The purpose of this research is to quantitatively 
determine problem solving ability and style in pharmacy 
students. All students enrolled in pharmacy at the 
University of Arizona are being asked to participate. The 
test consists of four patient simulations. Responses are 
written in invisible ink and you are asked to respond by 
developing your choice with a developer pen. The response 
will give you instructions on how to proceed and will inform 
you when you have completed the problem. 

Each choice has a weighted score which will be used 
to calculate four problem solving indices: proficiency, 
efficiency, errors of omission and errors of commission. I 
would like to determine correlations between these indices 
and Grade Point Average as well as PCAT scores. Therefore, I 
am asking your permission to allow the Dean to supply me 
with the GPA and PCAT score of each student. All information 
will be strictly confidential and no names will ever appear 
in this research at any time. 

Sincerely, 

Thomas R. Einarson, 
M. S. Student 

The undersigned hereby endorse the research described above 
and assure that all information will be handled in the 
strictest confidence. 

Dr. J. Cole, 
Dean, College of Pharmacy. 

Dr. A. Picchioni, 
Associate Dean. 

I hereby agree to participate in the research described 
above and authorize Dean Cole to release my GPA and PCAT 
scores for use in this study. 

Pharmacy Student. 
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The purpose of this exercise is to test problem 

solving in students. Each of you will receive a booklet 

containing four simulations with answer sheets. All 

responses are confidential. Pharmacy students are requested 

to read the first page and sign in the appropriate place 

which will give me permission to look in your student files 

in the Dean's office to obtain your GPA, PCAT score and sex. 

For other students, please write your major field of study, 

sex (M or F) and your present grade point average. 

Simulations are arranged in random order. Please 

complete the simulations in the order presented. 

Each simulation begins with an opening scene which 

describes the problem you must solve. All deal with common 

complaints that everyone has dealt with at one time or 

another. For those who may be unfamiliar with some of the 

terminology in these simulations, a list of definitions has 

been prepared which is attached to the back of the 

simulations. Also included is a list of all medications 

mentioned in the simulations, along with their contents and 

uses. 
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To begin, read the opening scene and select your 

response. MAKE SURE OF YOUR SELECTION BEFORE YOU MARK YOUR 

RESPONSE - ONCE MADE, IT CANNOT BE RETRACTED. Enter your 

response on the answer sheets provided. To enter your 

response, you have been provided with a special pen which 

develops further information to continue the exercise. Draw 

the pen over the response area marked on the answer sheet. 

DO NOT GO BEYOND THE INDICATED AREA. Continue until you are 

informed that you have reached the end of the problem. 

On completion of the exercise, please hand in all 

materials. 

I thank you for your co-operation in this exercise. 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11 

1 2  

13 

14 

15 

1 6  

17 

1 8  

19 

20 

2 1  

22 

23 
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WEIGHTS ASSIGNED TO ITEMS 

Simulation 1 Simulation 2 Simulation 3 Simulation 4 

- 2 . 0  - 2 . 0  - 2 . 0  - 2 . 0  

- 2 . 0  - 2 . 0  - 2 . 0  0 . 0  

-1.0 -2.0 -1.0 -2.0 

2.0 2.0 -1.0 -2.0 

- 2 . 0  - 2 . 0  2 . 0  0 . 0  

0 . 0  0 . 0  - 2 . 0  2 . 0  

- 1 . 0  - 1 . 0  - 1 . 0  0 . 0  

-1.0 -2.0 2.0 1.0 

2.0 2.0 1.0 2.0 

0.0 0.0 2.0 2.0 

-1.0 -1.0 2.0 2.0 

2.0 2.0 -1.0 0.0 

0.0 0.0 0.0 -1.0 

2.0 2.0 -1.0 2.0 

2.0 2.0 2.0 0.0 

2.0 2.0 -1.0 -2.0 

2 . 0  1 . 0  0 . 0  - 1 . 0  

2 . 0  1 . 0  - 2 . 0  0 . 0  

2 . 0  1 . 0  1 . 0  0 . 0  

1 . 0  1 . 0  - 1 . 0  0 . 0  

1 . 0  1 . 0  - 2 . 0  - 1 . 0  

1 . 0  1 . 0  - 1 . 0  1 . 0  

1 . 0  1 . 0  - 1 . 0  0 . 0  



24 

25 

2 6  

27 

2 8  

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

1 . 0  

1 . 0  

2 . 0  

0 . 0  

0 . 0  

0 . 0  

2 . 0  

0 . 0  

0 . 0  

0 . 0  

0 . 0  

0 . 0  

0 . 0  

- 1 . 0  

2 . 0  

- 1 . 0  

- 1 . 0  

2 . 0  

2 . 0  

0 . 0  

2 . 0  

0 . 0  

- 1 . 0  

2 . 0  

0 . 0  

0 . 0  

1 . 0  

1 . 0  

2 . 0  

0 . 0  

1 . 0  

- 1 . 0  

1 . 0  

0 . 0  

0 . 0  

0 . 0  

0 . 0  

1 . 0  

- 1 . 0  

- 1 . 0  

2 . 0  

0 . 0  

- 1 . 0  

0 . 0  

1 . 0  

2 . 0  

1 . 0  

2 . 0  

0 . 0  

- 1 . 0  

- 1 . 0  

- 1 . 0  

0 . 0  

- 2 . 0  

1 . 0  

- 1 . 0  

0 . 0  

0 . 0  

2 . 0  

- 1 . 0  

- 1 . 0  

2 . 0  

2 . 0  

2 . 0  

2 . 0  

1 . 0  

1 . 0  

0 . 0  

0 . 0  

1 . 0  

0 . 0  

1 . 0  

1 . 0  

2 . 0  

1 . 0  
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- 1 . 0  

0 . 0  

- 1 . 0  

2 . 0  

0 . 0  

2 . 0  

- 1 . 0  

- 1 . 0  

0 . 0  

2 . 0  

- 1 . 0  

0 . 0  

- 1 . 0  

0 . 0  

- 1 . 0  

- 1 . 0  

- 1 . 0  

- 2 . 0  

0 . 0  

- 2 . 0  

- 2 . 0  

- 1 . 0  

2 . 0  

2 . 0  

2 . 0  



49 -1.0 -1.0 1.0 2.0 

50 -1 .0 0.0 -1.0 0.0 

51 0.0 1.0 2.0 1.0 

52 1.0 2.0 0.0 0.0 

53 0.0 0.0 -1.0 1.0 

54 -1.0 -1.0 0.0 0.0 

55 2.0 -1.0 

O
 

»—1 1 1.0 

56 2.0 0.0 0.0 1.0 

57 -2.0 0.0 0.0 2.0 

58 -2.0 0.0 0.0 

59 -2.0 -1.0 0.0 

60 -1.0 -1.0 1.0 

61 1.0 -1.0 

62 -2.0 0.0 

63 0.0 -1.0 

64 -2.0 -1.0 

65 -2.0 2.0 

66 -2.0 0.0 

67 -2.0 0.0 

68 0.0 

69 0.0 

70 -2.0 

71 -2.0 

72 -2.0 

73 -2.0 
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74 -2.0 

75 -2.0 

76 -2.0 

77 -2.0 

78 -2.0 

79 -1.0 

8 0  2 . 0  

8 1  0 . 0  

8 2  0  . 0  
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Year Sex n PCAT1 PCAT2 PCAT3 PCAT4 PCAT5 PCAT6 PCAT7 

1 M 20 48.9 51.3 65.3 65.8 53.6 60.3 49.2 

F 26 54.3 60.8 66.7 62.5 50.2 48.0 54.6 

Group 46 52.0 56.6 66.1 64.0 51.7 53.4 52.2 

2 M 11 41.1 44.6 60.9 56.8 33.6 41.8 30,0 

F 14 63.9 69.5 61.1 61.2 53.1 63.4 47.5 

Group 25 53.5 58.1 61.0 59.2 44.2 53.5 39.5 

3 M 14 59.7 62.6 62.2 57.8 50.6 55.6 49.4 

F 11 52.1 70.4 51.5 46.4 39.5 43.6 40.0 

Group 25 55.5 66.9 56.4 51.5 44.5 49.0 44.3 

Overall Totals and Means: 

M 45 49.2 52.0 63.3 61.3 47.1 53.8 43.7 

F 51 56.5 65.5 61.6 58.4 48.5 51.3 49.2 

OVERALL TOTALS AND MEAN SCORES: 

97 53.2 59.5 62.4 59.7 40.0 52.4 46.7 

PCAT1 = Verbal Ability 

PCAT2 = Reading Comprehension 

PCAT3 = Biology 

PCAT4 = Chemistry 

PCAT5 = Quantitative 
Ability 

PCAT6 = Arithmetic Skill 

PCAT7 = Mathematical 
Reasoning 
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