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PREFACE 

The need to maintain the pharmacist's competency in his work 

is well documented in the literature. The question of how to best 

accomplish this is yet to be answered. Thus far, continuing education 

has been recognized as a means of providing the pharmacist with the 

"tools" necessary for continued competency and proficiency. The 

pharmacy technician, like the pharmacist, must also be able to main

tain his competency for his safe and effective utilization. This 

study attempts to show that a need for continuing education for 

pharmacy technicians in the United States Navy does exist. In 

addition, this study will also attempt to identify certain areas of 

need for continuing education for the pharmacy technician as perceived 

by the technician and the pharmacist that supervises him. 
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ABSTRACT 

As Navy pharmacy expands its roles and its involvement into 

more patient-oriented activities, the role of the Navy pharmacy 

technician is also expanding. In order to prepare the technician 

for his new roles and to keep him current in his present one, some 

form of educational emphasis is needed. This study has examined the 

overall proficiency of the Navy pharmacy technician and has uncovered 

several areas of perceived and demonstrated weaknesses. The identi

fication of these areas of perceived and real cognitive deficiencies 

should point the way for appropriate corrective action to begin. It 

is believed that corrective action should be in the form of an 

on-going program of continuing pharmaceutical education designed 

for the needs of the Navy pharmacy technician. Providing the techni

cian with such a program will give him the necessary materials with 

which he can build competence and proficiency into his work. 
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CHAPTER 1 

INTRODUCTION 

The development of new programs in pharmacy and the expanding 

role of the pharmacist have brought about an ever-increasing demand 

for pharmacy manpower (American Society of Hospital Pharmacists (ASHP), 

1971). This demand, coupled with the escalating costs of health care 

in the United States, has forced the profession of pharmacy to seek 

out various avenues to bridge this manpower gap (West, 197*0. One 

such avenue to help alleviate this problem has been the use of suppor

tive personnel in the health professions (American Pharmaceutical 

Association (APhA), 1969; Segal, 197*0- This direction, however, has 

met with much emotion and dissension among members of the pharmacy 

profession (Braverman, 1969; Letcher, 1973; Jeffrey and Mahoney, 1975; 

Osterberger, 1977; Whitney, 1977; Covington and Berger, 1980). 

Despite the opposition to utilization of supportive personnel, a 

large percentage of pharmacists in the country favor their use (Heard, 

19&9; Cook and Winship, 1973; Walizer, 197**; Segal, 197*0. 

The proper education and training of supportive personnel in 

pharmacy is essential for the safe and efficient utilization of these 

people (ASHP, 1976). To date, this training has been varied and com

posed of one or more of three basic methods. Provost (1972) described 

these methods as that of general on-the-job experience, a structured 

and organized hospital-based on-the-job training program, and a 

1  



formalized educational program at a junior or community college 

leading to an associates degree. 

Just as important as the supportive personnel's initial educa

tion and training is the maintenance of his competency and proficiency 

in the performance of his duties (APhA, 1975; Libby, 1975)- Thus 

far, there is no sure method of providing for the continued competency 

of a practitioner but continuing education has been suggested as the 

best possible solution available (ASHP, 1978a). Before the appro

priate continuing education program can be developed, a thorough and 

objective assessment of an individual's or group's needs must be made 

in order that objectives and directions can be established for the 

program. 

Background 

Supportive personnel have been utilized in military pharmacy 

for more than 35 years to provide a very much needed service to 

retired military personnel and dependents as well as to the active 

duty member (Gammarano, 1979)- In order to meet the demand for 

pharmacy supportive personnel in the military, the Army, Navy, and 

Air Force each operate a comprehensive pharmacy technician training 

program (Libby, 1975). Graduates from these programs are the primary 

source of technician manpower for military pharmacies. 

The Navy operates two schools for training pharmacy techni

cians. Occasionally, the demand for Navy pharmacy technicians is 

greater than the supply graduating the 23-week programs at the 

pharmacy technician schools. As a result, the Navy pharmacies at 
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the individual commands have had to obtain technicians from other 

sources. One such source has been the use of civilian pharmacy 

technicians to work in a civil service capacity in the pharmacy. 

The other source commonly used is the recruitment of hospital corps 

personnel from nursing service or other hospital departments with 

subsequent training in a pharmacy-based on-the-job training program. 

The technicians in Navy pharmacy are called upon to perforin 

a myriad of pharmaceutical tasks ranging from the filling and dis

pensing of inpatient and outpatient prescriptions to the preparation 

of complex hyperalimentation solutions. As a result, the technician, 

like the pharmacist, needs to maintain a high level of competency and 

proficiency to be able to perform his functions in a safe and 

effective manner. 

The Problem 

The expanding role of the pharmacy technician and the 

enormous complexity of knowledge required of him for the proper 

performance of his assigned tasks has brought about a need for 

continuing education (Anonymous, 1970; Hunt, 1977). Continuing 

education for the professional and the technician is thought of as 

the only means thus far available for supplying the tools necessary 

for continuing competence and proficiency in pharmacy (Horn, 1975; 

Boissoneau, 1977; Mahoney, 1978). 

At the present time, the Navy does not conduct or provide 

for continuing education for its pharmacy supportive personnel nor 

has there been an organized move in this direction (Gammarano, 1979). 



This is not to say that there is no continuing education being 

offered to technicians at the individual commands. There may very 

well be continuing educational programs at several pharmacies through 

out the Navy but they would most likely be informal, unstructured, 

unorganized, and consist of material relating to the technician's 

perceived needs as determined by their supervisors and not the 

technician's real needs as determined by an organized needs assess

ment. It is therefore felt by this investigator that such a needs 

assessment is long overdue and should be accomplished before initiat

ing any programs of continuing education for the Navy pharmacy 

technician. 

Purpose of the Study 

The purpose of this study is to investigate and determine 

if there is a need for continuing education for pharmacy technicians 

in the Navy. Additionally, this study will attempt to define the 

areas of technician knowledge in most need of continuing education. 

If a need for continuing education appears to exist, recommendations 

will be made for instituting an organized and structured continuing 

education program for all pharmacy technician personnel in the Navy. 

Also, this study may indicate areas of training that should either 

be eliminated from or included in a Navy pharmacy technician training 

program. 

Questions to be Answered 

This study will attempt to answer four basic questions that 

may have a bearing on the continuing competency of Navy pharmacy 
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technicians. First of all, this study will attempt to ascertain if 

there is a need for continuing education for the Navy pharmacy tech

nician. Secondly, this investigation will attempt to define the 

areas of need for continuing education for the Navy pharmacy techni

cian. Thirdly, this study will try to identify areas of training 

that should be presented to the technician during his initial phar

macy technician training program. Fourth, this investigation will 

try to define the areas of school training that are now deemed no 

longer essential for the Navy pharmacy technician. 

When the data is analyzed and the questions answered, it may 

then be possible to develop continuing education training objectives. 

Such training objectives may then be used to develop a program of 

meaningful continuing education designed to the needs of the Navy 

pharmacy technician. In addition, it may also be possible to make 

recommendations for needed changes, as determined by this study, in 

the curriculum of the pharmacy technician training program to reflect 

the true training needs of the pharmacy technician practicing in the 

Navy pharmacy today. However, establishing training objectives of 

this sort is beyond the purview of this study and will not be 

attempted at this time. 

The Importance of the Study 

This investigation is to serve as the initial step for develop

ing a continued education program in the Navy as an attempt to main

tain and improve the competency and proficiency of the Navy pharmacy 

technician. It has been determined by others in the profession of 
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pharmacy that the maintenance and improvement of a professional's 

competency is essential in order for that practitioner to provide 

the very best of patient care in today's society {Mahoney, 1978; 

Myers, 1979) and that continuing education appears to be the best 

solution thus far recognized (APhA, 1975)* Continuing education for 

the technician is just as essential as for the pharmacist in order 

to provide all practitioners with the necessary tools for continued 

competency (Anonymous, 1970). 

Definition of Terms 

1. Attitude, as used in this study, refers to a person's mental 

position, view, judgment or appraisal formed in the mind 

concerning a particular matter or subject. 

2. Attitudinal questionnaire, as used in this study, is an 

instrument used to collect data or replies to specific 

questions. The data collected will not be used to yield a 

total or summated score indicating direction or intensity of 

an individual's attitude toward a subject. 

3. Cognitive ski 11 is defined as the knowledge that one possesses 

but also involves comprehension, analysis, synthesis, 

application and evaluation. 

k. Competence is defined as the presence of characteristics 

which render a person fit or qualified to perform a specific 

task or to assume a defined role. 

5. Continuing education is defined as the learning experiences, 

both formal and informal, designed to enlarge or update the 

knowledge skills or attitudes of the learner. 
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6. Hospital Corps Personnel are defined as members of the 

United States Navy Medical Department who have been trained 

in the basics of medical care and hospital procedure and who 

can assist the professional medical and nursing personnel in 

the performance of their duties. 

7. Hospital pharmacist is defined as a professional pharmacist 

who works in a hospital or institutional setting. 

8. Military pharmacist is defined as a professional pharmacist 

who is employed by the Federal Government and is serving in 

the United States Army, Navy or Air Force. 

9. Needs assessment is defined as the systematic procedure for 

determining important discrepancies between "what is" and 

"what is desired." 

10. Nonprofessional personnel refers to those people who do not 

possess great skill or experience in a particular field or 

activity due to their lack of appropriate training in the 

liberal arts or sciences with advanced study in a specialized 

field. 

11. Nonprofessional tasks refers to those jobs, duties, assign

ments or tasks which do not require a highly skilled or 

technical knowledge in some specialized field and can be 

easily accomplished by unskilled personnel who are afforded 

a minimal amount of training. 

12. Pharmacist is defined as a person educated, skilled in and 

having authorization to engage in the practice of pharmacy 

as a licensed pharmacist. 
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13. Pharmacy technician is defined as a person who is trained in 

the basics of pharmacy to the extent where he can assist the 

pharmacist in providing pharmaceutical services. 

14. Pharmacy supportive personnel is the term used to refer to all 

nonlicensed personnel working in the field of pharmacy. 



CHAPTER 2 

RELATED LITERATURE 

This chapter will begin by reviewing the historical and 

contemporary use of supportive personnel in pharmacy and proceed to 

examine the need for education and training of pharmacy technicians. 

Following this, competency and continuing education will be reviewed 

to reveal any relationship that may exist between these two variables. 

Finally, this chapter will look at needs assessment studies that have 

been performed that may suggest a need for continuing education for 

the pharmacy technician. 

The Utilization of Pharmacy Technicians 

Health care in the United States has entered an era where 

the government and the general public have taken a keen interest in 

what is going on. This is due, in part, to inflation and the rapidly 

rising cost of health care (West, 197*»; Hammel, King, and Jones, 

1977; Dolan, 1978). The public is constantly spending more money 

for health services and receiving far less than they expect for their 

health-care dollar (Stewart, 1979). As a segment of the health-care 

industry, the profession of pharmacy is being watched very closely 

by the consumer and, as a result, the profession has been charged 

with the awesome task of containing costs while, at the same time, 

improving the quality and quantity of health-care services. 

9  
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New health-care legislation and rapid changes in health-care 

technology are placing new demands on the hospital pharmacist (Cook 

and Winship, 1973). Cost containment and justification within the 

hospital and its departments is now the single-most determining 

factor in program development (Osterberger, 1977)- In order to meet 

the demands for improvement in quality and quantity of health-care 

services, manpower is sorely needed and, because of cost containment, 

it is becoming increasingly difficult to satisfy pharmacy's manpower 

requirements (West, 197^; Hammel et al., 1977). With the increasing 

complexity of health care in the modern hospital, services are being 

limited more and more by the lack of manpower (ASHP, 1971). 

One solution to the abatement of manpower needs in pharmacy, 

as within other health-care professions, has been the utilization of 

supportive personnel to perform some of the nonprofessional, mechani

cally technical tasks and duties (Phaff, 1969; Berlow, 1971; Letcher, 

1973; ASHP, 1976, Zellmer, 1980, Anonymous, 1980a). 

For centuries, supportive personnel have been utilized In 

pharmacy to assist the pharmacist in his duties (APhA, 1969). Phar

macy assistants have been used in almost every industrialized country 

of the world to carry out the dispensing function and other tasks 

not requiring judgment associated with providing pharmacy services 

(Braverman, 1969; Segal, 197^; Francke, 1976). Other health profes

sions have also experienced a need for additional manpower and have 

turned to the nonprofessional to fill the void (Berlow, 1971; Francke, 

1976). Today, physicians throughout the country in clinics, 

hospitals, and in private settings are using the physician assistant 
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to perform some of the basic manipulative tasks in medicine, thus 

allowing the physician more time for performing the highly profes

sional tasks (ASHP, 1971)• For many years, the licensed practical 

nurse and the nurses' aide have been used to assist the professional 

nurse in her functions and this has proved to be very successful. 

In addition, laboratory and x-ray technicians have been utilized to 

perform some of the routine tasks for the specialists in these fields. 

In dentistry, the technician and the hygienist have been successfully 

used to relieve the dentist of some of the nonprofessional, nonjudg-

mental functions he at one time performed solely by himself (APhA, 

1969; Phaff, 1969; ASHP, 1970; Berlow, 1971). 

"Supportive personnel" is the term recommended by the Ameri

can Society of Hospital Pharmacists (ASHP) (1971) as the standard 

nomenclature to be used when referring collectively to all nonlicensed 

personnel in pharmacy. As the definition states, this is a collective 

term, used to include a technician, secretary, clerk, typist, delivery 

person, or stock control manager. Another term needs to be defined 

at this point: the "pharmacy technician." Pharmacy technicians are 

a particular group of supportive personnel specifically trained and 

who, under the supervision of a licensed pharmacist, assist in the 

nonprofessional, nonjudgmentai aspects of preparing and dispensing 

medications (ASHP, 1976). 

Over the years, the traditional role of the pharmacist has 

become pass£ (Whitney, 1977). The political pressures and economic 

developments from government and society and from within our own 

profession have created a need for the pharmacist to free himself 
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from the traditional, repetitive and manipulative tasks of pharmacy, 

thus fostering the consideration of utilizing supportive personnel 

in the profession (Cook and Winship, 1973; Libby, 1975). The use of 

supportive personnel in performing the nonprofessional, nonjudgmental 

tasks in pharmacy has provided a broadening of the scope of pharmacy 

by allowing the pharmacist greater opportunity to use his professional 

knowledge and skills in the common goal of improving patient care 

(Kaufman et al., 1975). 

There appears to be an essential and widespread need for 

supportive personnel in pharmacy (Jeffrey and Gal Una, 1970; Buchanan, 

1976). The literature is replete with articles calling for the use 

of supportive personnel in all sectors of pharmacy as a means of 

freeing the pharmacist from his technical tasks. As a result of 

freedom from routine and technical tasks, the pharmacist will have 

more time to devote to patient-related activities (Kirk, 1978), to 

become involved in new areas of pharmacy practice (Kendall et al., 

1972) and utimately to increase the professional stature of pharmacy 

in the eyes of the public (Stewart and Lantos, 1970). Phaff (1969) 

remarked that if the needs for technicians are not met, the pharmacist 

will fill them and soneone else will have to fill the pharmacist's 

shoes. Whitney (1977) stated that the lack of use of technicians 

in institutions is a main impediment to the development and growth 

of clinical pharmacy. 

In discussing manpower requirements and efficient utilization 

of pharmacists in community practice, the Royal Commission on Health 

Services in Canada has suggested that commercial and nonprofessional 
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activities be relegated to less qualified personnel (Segal, 197*0 • 

In the United States, the Professional Affairs Committee of the 

American Pharmaceutical Association (1971) has gone on record favor

ing the utilization of supportive personnel and has suggested the 

increased use of technicians in pharmacy practice as a possible 

step in improving the quantity and quality of pharmaceutical services. 

There are numerous titles and definitions in use today to 

describe supportive personnel in pharmacy. In addition, several 

subcategories or classifications have been recommended to differen

tiate between the various types of supportive personnel (ASHP, 1969; 

Mahoney, Jeffrey, and Gallina, 1979)• Still, to this day, no 

universally recognized or standardized term or definition can be 

agreed upon and, as a result, there is much confusion as to who is 

who and what he does. This confusion may stem from the use of one 

term to describe several types of support personnel or from the use 

of several terms to describe just one specific classification of 

supportive personnel in the pharmacy. 

Titles and their definitions vary between nations. Education 

is just as varied (Braverman, 1969). For instance, the term "assis

tant pharmacist" is used in Germany, Switzerland, Iraq, and The 

Netherlands, "pharmacy dispenser" is used in France, "pharmacy 

assistant" is used in Canada, "pharmaceutical technician" is used in 

Poland, "pharmacy preparer" is used in England, "pharmacy auxiliary" 

is used in Denmark, and "sanitary technician" is used in Yugoslavia 

(Anonymous, 1963; Braverman, 1969; Segal, 197*»). 
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In the United States, some of the more common terms applied 

to pharmacy supportive personnel have been subprofessional, nonprofes 

sional, paraprofessional, dispensing assistant, anciliary worker, 

helper, clerk, pharmacy assistant, pharmacy aide, pharmacy technician 

pharmacy specialist, pharmacy apprentice, pharmacist's mate, and 

pharmacy technologist. In all, more than 38 titles have been used 

when referring to support personnel in pharmacy (ASHP, 1969; 

Braverman, 1969; Libby, 1975; Oliver, Mahoney, and Jeffrey, 1980). 

A survey of 32 hospital pharmacists in the Detroit, Michigan 

area showed a preference toward the use of the terms "pharmacy tech

nician" or "pharmacy aide" when referring to supportive personnel 

used to assist the pharmacist (Neubrecht and Emmanuel, 1971). The 

ASHP Workshop on Subprofessional Personnel In Hospital Pharmacy 

(ASHP, 1969) and the ASHP Board of Directors (1970 endorse using 

the generic term of "supportive personnel" when referring to all 

nonprofessional personnel in hospital pharmacy, with further delin

eation of classifications of "pharmacy technician" for the trained 

supportive employee and "pharmacy aide" for the lesser trained sup

portive employee in pharmacy. For the purpose of this study, the 

term "supportive personnel" is used when referring to all nonprofes

sional persons working in the profession of pharmacy, whether they 

work directly with the pharmacist, assisting him in his tasks, or 

whether they perform the less technical functions within the pharmacy 

such as delivery of supplies, secretarial duties, or commercial 

activities. This study deals more specifically with a certain 

classification of supportive personnel who are referred to as the 



"pharmacy technician." The pharmacy technician is the person who, 

under the supervision of a licensed pharmacist, assists him in the 

preparation and dispensing of medications. 

The use of pharmacy technicians in other nations has been 

widespread and commonly accepted for many years (APhA, 19*>9) • 

However, this idea has not gained complete acceptance in the United 

States by the profession, educators, and boards of pharmacy (Jeffrey 

and Mahoney, 1975). This is due, in part, to the criticisms and 

fears about the use of technicians by members of the profession. 

The use of technicians has been a controversial topic for more than 

20 years (Libby, 1975), and has been a question filled with much 

emotion, especially among community practitioners (Heard, 1969). 

Some pharmacists and organizations have criticized the lack of formal 

education for the technician, the constant need for supervision, 

legal restrictions against the use of technicians, accreditation 

requirements, lack of absolute definition of the role of the techni

cian, and limitation of the activities of the technician, and have 

cited these reasons why technicians should not be used in pharmacy 

(Anonymous, 1970; Berlow, 1971). Others claim that the use of 

technicians will lead to a dilution of the pharmacy work force, thus 

reducing the value of the pharmacist and leading to an upset in the 

supply and demand for pharmacists, and possibly exerting a demoraliz

ing effect on senior pharmacy students (Phaff, 1969). Still others 

{Parks, 1975; Whitney, 1977; Covington and Berger, 1980) in the 

profession fear that the use of technicians will pose a threat to 

the pharmacist's existence by assuming the tasks of the pharmacist, 
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taking over his role, vieing for licensure and professional stature, 

organizing and forming unions, and ultimately replacing the phar-

maci st. 

Another factor that has played a role in inhibiting the 

development of the use of technicians in pharmacy is the restrictive-

ness of some of the current laws and regulations pertaining to tech

nician usage. In general, state laws and boards of pharmacy have not 

kept abreast of the changes in the role of the pharmacist 

(Osterberger, 1977). As a result of their antiquity and restrictive-

ness, they have placed undue restrictions on the use of technicians 

or have caused an evasion of regard for the laws and regulations 

altogether (Beahm, 1970). The use of technicians in pharmacy has 

been curtailed in some states because of overly restrictive state 

laws (Whitney, 1977). Other states oppose the use of supportive 

personnel in any prescription dispensing related activity or in other 

functions that have traditionally been done by the pharmacist 

(Letcher, 1973; McConnell, 1976; Zellmer, 1980). 

Recognizing the need for pharmacy technicians as an integral 

component of our health-care system, Oliver et al. (1980) surveyed 

the laws and regulations from each of the 50 states pertaining to 

pharmacy practice. Their analysis revealed a general lack of con

sistency in the regulation of supportive personnel. They found that 

31 states did not recognize supportive personnel in their state 

statutes or pharmacy acts. Of the remainder, 15 states permitted 

the use of supportive personnel and k strictly prohibited their use. 
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Despite all the opposition to the use of technicians, they 

have been used in pharmacy for many years.- Most hospital pharmacies 

utilize supportive personnel and have done so for some time {ASHP, 

1976). In 196^, it was reported that there were 4,758 persons, other 

than pharmacists, performing pharmaceutical duties in 2,7^9 hospitals 

that did not employ registered pharmacists. Almost one-half of these 

people were registered nurses; the remainder were technicians and 

other supportive personnel (Phaff, 1969). 

Practitioners, law enforcement agencies, and educators have 

long understood and accepted the delegation of certain nonprescription-

related activities in community and hospital pharmacy to secretaries, 

clerks, storekeepers, and messengers, and have seen the benefits of 

such a relegation of tasks (Letcher, 1973). However, pharmacists 

have been reluctant to delegate the prescription-related activities 

to supportive personnel because of emotional fears that pharmacists, 

who were educated to perform these traditional tasks, are being 

replaced by lesser trained personnel who can also perform these same 

tasks competently (Kirk, 1978). 

The vast majority of practitioners surveyed in pharmacy today 

favor the use of supportive personnel and technicians. As time 

advances and as practitioners recognize the value of the technician, 

acceptance is gradually increasing. In 1967, a national survey 

showed that 80% of the hospital pharmacists surveyed favored the 

use of technicians, 11% opposed their use, and 9% were undecided 

{Phaff, 1969). In 1969, a survey of the society of hospital phar

macists in Washington state showed that 95% of those pharmacists 
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surveyed favored the use of pharmacy technicians (Heard, 1969). A 

197*1 study of the attitudes of directors of hospital pharmacies 

indicates that only $% of those surveyed would not hire pharmacy 

technicians (Walizer, 197*0- A study of community and hospital 

pharmacists in Canada in 197*» shows that 76% of the pharmacists there 

surveyed favored the use of technicians (Segal, 197*0- The American 

Society of Hospital Pharmacists and the American Pharmaceutical 

Association (APhA), two major professional pharmacy associations in 

the United States, have gone on record as favoring the use of techni

cians in certain specified areas of pharmacy practice (APhA, 1969; 

ASHP, 1969). 

Technicians have been successfully used in the military 

services for more than 25 years (Libby, 1975), and their use has 

been favorably received by military pharmacists, physicians, nurses, 

and administrators. In a study of the attitudes of Navy pharmacists 

toward the utilization of technicians conducted in 1973» it was 

shown that Navy pharmacists favored the use of properly trained 

technicians and believed they could adequately perform most of the 

tasks usually performed by a pharmacist without jeopardizing patient 

care (Cook and Winship, 1973). In 1975 a survey was conducted of the 

attitudes of two groups of pharmacists—those military pharmacists 

currently on active duty in the Army and serving with pharmacy 

technicians, and those pharmacists practicing in civilian life who 

were once on active duty in the Army and practiced with technicians 

(Libby, Kirk, and Weinswig, 1978). Thirteen skills were identified 

as being necessary for the dispensing of a prescription. This study 
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reported that the pharmacists on active duty practicing with techni

cians felt that the technicians could adequately perform 11 of the 

13 tasks. Those pharmacists who were no longer on active duty but 

who once practiced with technicians in the Army felt that technicians 

could adequately perform 9 of the 13 dispensing tasks. Both groups 

felt that technicians with training of the caliber of that received in 

in the Army technician training program could beneficially be used 

in performing dispensing tasks provided that they were properly 

supervised. When questioned whether a pharmacy technician with 

education comparable to that received in the Army program could be 

utilized in community practice, the civilian pharmacists in the study 

were undecided, but the active-duty pharmacists felt that they 

definitely could be used (Libby, 1975)-

The literature indicates that there is a need for additional 

manpower in the profession of pharmacy and that supportive personnel, 

properly trained, utilized, and supervised, can be the answer to the 

immediate needs for this resource (ASHP, 1969; West, 197*0. The use 

of supportive personnel, and specifically pharmacy technicians, can 

free the pharmacist from the traditional and manipulative tasks of 

prescription dispensing and thus allow for better use of the higher 

cost personnel — the pharmacist (Jeffrey and Gallina, 1970). Providing 

the pharmacist with more time within which he can become involved in 

new areas of pharmacy practice (Letcher, 1973)• take on a more active 

role in patient care (Osterberger, 1977; Kirk, 1978), and provide 

greater professional services to the physician and other health-care 

personnel, may provide the opportunity for a broadening in the scope 
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of pharmacy (Kaufman et al., 1975)- Hence, the pharmacist may now 

be able to reach some of the objectives and more closely approach 

the goals of pharmacy, with a resultant increase in professional 

stature for the pharmacist (Stewart and Lantos, 1970). 

The dispensing function is said to be a mechanical, technical 

task that can be properly and adequately performed by trained techni

cians (Cook and Winship, 1973). A few studies and surveys have been 

performed to show that the properly trained technician does possess 

the ability and knowledge to assume some of the functions of the 

pharmacist. Kotack (1972) said that pharmacy assistants in Canada 

possessed the ability and knowledge to perform the duties of the 

pharmacist, but that they did not have the authority that the phar

macist has. Industrial engineers have reported that pharmacy techni

cians can do routine tasks more rapidly and more accurately than pro

fessional personnel can (Anonymous, 1970). Covington and Berger 

(1980) have also reported this finding. This may be explained by 

the fact that the technician possesses less diversification of 

interests in his job and thus can concentrate more on a particular 

task or activity. A survey of community and hospital pharmacists 

in Ontario, Canada, resulted in a finding that pharmacy technicians 

performed assigned tasks to the satisfaction of their employers 

(Segal, 1974). A study of the accuracy of pharmacy technicians 

working in a unit dose drug distribution system in a large hospital 

(Grogan, Hanna, and Haight, 1978) indicated that there was no signi

ficant difference in accuracy whether the cassettes were checked by a 

pharmacist or a technician. Francke (1976) stated that 90% of the 



21 

functions of the "generic pharmacist" could be performed by trained 

pharmacy technologists. In 1975, Libby completed an extensive study 

on the proficiency of Army pharmacy technicians who had been trainedr 

in the Army's 17-week pharmacy technician training program at Fort 

Sam Houston, Texas. Upon examining the technicians' affective, 

effective, and cognitive skills, he concluded that military pharmacy 

technicians trained in the Army's 17-week technician training program 

demonstrated that they possessed the knowledge and skills necessary 

to aid the pharmacist in his prescription dispensing responsibilities. 

The role and the functions of the pharmacy technician must 

be carefully delineated and defined in order for both the pharmacist 

and the technician to understand their areas of responsibility 

(AHSP, 1971; Barker and Smith, 1972). The APhA (1969, 1971) regards 

the role of the pharmacist in society as "the provider of safe, 

reliable, effective control and delivery of drugs, and drug informa

tion at any place and time." With very little modification, this 

description can also be applied to the role of the technician as it 

is his job to assist the pharmacist in providing traditional pharmacy 

services (Jeffrey and Mahoney, 1975)-

The areas of technician utilization in the pharmacy are 

numerous and the literature abounds with details of the activities 

which they have been allowed to perform. Technicians have been 

effectively utilized in almost every department or area of the 

pharmacy—unit dose, intravenous admixture, basic dispensing, drug 

information, clinical pharmacy, manufacturing and compounding, 

packaging and labeling, drug control, radiopharmacy, drug supply and 
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acquisition, pharmacy administration, teaching, research, and person

nel management {Neubrecht and Emmanuel, 1971; ASHP, 1969; APhA, 1971; 

Ameer and Johnson, 1977; McLeod et al., 1978). 

When assigning technicians to areas of responsibility or to 

tasks, it is important to keep in mind that their assignments should 

be to areas involving technical, repetitive, nondecision-involving 

tasks (Jeffrey and Gal Una, 1970). The pharmacist can delegate tasks 

and divest himself of certain physical operations within the pharmacy 

but he cannot delegate his responsibility or authorize the technician 

to perform tasks requiring professional judgment. These principles 

have been clearly endorsed by the two major pharmacy associations--

the American Pharmaceutical Association (1971) and the American 

Society of Hospital Pharmacists (1971). 

Two other important considerations to be made in the use of 

technicians is that the technician be properly supervised at all 

times (ASHP, 1969; APhA, 1971; Berlow, 1971) and that there be a 

working system for checking his work or detecting errors (APhA, 1969; 

Letcher, 1973). This is essential as the pharmacist must maintain 

full responsibility for the actions of the techinican. In doing so, 

he must carefully review the work of the technician to assure accuracy 

and quality. 

It goes without saying that the technician has certain needs 

in order for him to be viable and effective as a member of the 

pharmacy team. First of all, there needs to be a clearcut delinea

tion of the role, functions and limitations of the technician 

(Braverman, 1969; Berlow, 1970 - This is fundamental in order to 
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prevent confusion and misconceptions on the part of both the phar

macist and the technician as to what each other's duties are. This 

need was recognized in the late 1960s and the two professional associa 

tions in pharmacy independently formed committees to look into this 

matter, to make recommendations and draw up guidelines for the pur

pose of obtaining some amount of uniformity (APhA, 1969; ASHP, 1969). 

The recommendations and policies set forth by the APhA were aimed 

basically toward the community practitioner; those established by 

the ASHP were directed more toward the institutional practitioner. 

A second need of the technician is a standardized training 

program (Letcher, 1973) as recommended by both the APhA (1971) and 

ASHP (1971)- This will give the technician and the employer a 

clearer understanding of the abilities and capabilities of all 

technicians and, as a result, will clarify uncertainties and doubts 

about what will be expected of the technician when there has been a 

lateral transfer from one employer to another. Lack of uniformity 

in training and thus in the capabilities of technicians has had 

adverse effects on technicians and their employment. Letcher (1973) 

has seen that inadequacy in technician training has led to minimal 

mobility for the technician from one job to another and also within 

the same job, inadequate pay scales, lack of recognition of the 

technician by associations, pharmacists and the public, and a low 

level of job satisfaction. Jeffrey and Mahoney (1975) found the 

turnover rate for technicians in their department was higher than 

for any other personnel category. 
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Coburn, Gagnon, and Eckel (1980) reported that hospital phar

macy technicians in 83 North Carolina hospitals surveyed had signifi

cantly lower job satisfaction scores for work, pay, promotion and 

coworkers than those reported elsewhere for other workers. This study 

suggested that job satisfaction levels among hospital pharmacy techni

cians are generally not very high and the areas of greatest concern 

were pay and promotions. 

Swartz (1980) stated that when a person comes to work, he 

brings with him certain needs which affect his job performance. He 

said that these needs interact with the environment to produce job 

wants and, if these wants are not met, job dissatisfaction may result. 

Another key to success in using technicians is to motivate 

them toward a career in pharmacy (Kendall et al., 1972). A highly 

motivated individual will be a more effective and efficient worker 

than one not so highly motivated. Job satisfaction is an important 

factor in motivation—the more satisfied an employee is with his job 

and life, the more motivated that person is toward putting forth his 

effort for the institution and thus the more stable that person is 

within the company (Hammel, Curtiss, and Heinen, 1979). Hanson and 

Kabat (197*0 mentioned several sources of job satisfaction/ 

dissatisfaction within an institution. How well a department operates, 

the relationship of an employee with his own work group, the employee's 

job, the way the management group relates to an employee, and the 

relationship between an employee and his supervisor are just a few 

of the factors which affect a person's satisfaction on the job. 

Miller et al. (1972) have suggested that enthusiasm in a career can 
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specific background and motivation, working with the total individual 

and not just with job classification. 

Several pharmacists have recommended the creation of a 

hierarchy of positions within the supportive personnel group and this 

has been endorsed by the ASHP (1971). The development of positions 

of higher levels of responsibility may inspire workers to broaden 

their knowledge and abilities in search of a higher position with 

greater responsibility (Miller et al., 1972). This may generate 

personal as well as economic rewards for the technician and lead to 

a higher level of job satisfaction and career motivation. 

The recognition of the technician by licensure or certifica

tion is a hot issue filled with many conflicting opinions. Jeffrey 

and Mahoney (1975) advocated that a major factor in the disillusion

ment of many technicians is their inherent desire for recognition 

through licensure, registration or certification. Sumner et al. 

(1971), in a survey of pharmacy technicians in Georgia and South 

Carolina, found that there were two distinct groups of pharmacy 

technicians—those favoring public recognition and professionaliza-

tion and those not so inclined. There was, however, no organized 

movement toward professionalization by either group. Parks (1975) 

raised several questions on the pharmacy technician issue, one of 

which was whether or not the technician should be given formal 

recognition. A fear of many people in pharmacy is that recognition 

of technicians may pose a threat to the existence of the pharmacist. 

Phaff (1969) mentioned that professional licensure may bestow 
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professional status to the technician. The APhA does not advocate 

the licensure, registration, or certification of pharmacy technicians 

by statute or regulation (APhA, 1971)- Whitney (1977) did not recom

mend the regulation of pharmacy technicians by any federal, state, or 

local government bodies. 

Several articles have appeared in the literature acknowledg

ing the need for some recognition of the pharmacy technician. A 

conclave on the role of the pharmacy technician (Anonymous, 1980a) 

resulted in more disagreements than agreements concerning the phar

macy technician's role in pharmacy and society. The group appeared 

to be in disagreement over the question of certification for the 

technician but were in agreement that pharmacy technicians should 

not be licensed. Most authorities appear to support the recognition 

of pharmacy technicians through certification and not licensure or 

regulation. Libby et al. (1978), in their study of pharmacy techni

cians and pharmacists in the Army, found that these groups of individ

ual favored recognition of the technician by state boards of pharmacy. 

Buchanan (1976) supported national testing and certification of 

pharmacy technicians in order to assure a minimum level of competence 

for all technicians. Certified technicians would then be recognized 

in all hospital and community pharmacies as possessing a certain 

fundamental knowledge and ability related to pharmacy. This would 

allow more mobility for the technician and possibly allow him to 

command a higher salary. Cook and Winship (1973) surveyed the 

attitudes of hospital pharmacy directors in the Navy and reported 

that the concensus of opinion of these pharmacists does not favor 
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licensing of pharmacy technicians by state agencies but does support 

certification by professional associations. Finally, Letcher (1973) 

endorsed certification of the pharmacy technician and has stated that 

licensure is not necessary. Licensure is granted by the public when 

there is a reason to regulate the actions of a group of people. In 

pharmacy, the pharmacist assumes full responsibility for the actions 

of the technician and regulation by outside agencies is not needed. 

Education and Training of Pharmacy Technicians 

For some time, the question of education and training of 

pharmacy technician personnel has been of prime concern and there 

has been much uncertainty and debate as to how to best handle 

technician training. It is widely accepted that pharmacy technicians 

must receive some kind of training before they can be allowed to 

assist the pharmacist in his duties. Historically, training of the 

technician has generally been informal and consisted of on-the-job 

experience. With the expanded use of supportive personnel in 

functions that were once performed only by the pharmacist, more formal 

approaches to the education and training of the technician are needed 

(ASHP, 1976; Garcia, 1980). Provost (1972) mentioned for considera

tion four basic programs for training pharmacy technicians. 

1. The general on-the-job training which has been the method 

most commonly employed historically. 

2. The structured hospital-based on-the-job training program 

is being developed and used more and more as the need for a 

more formalized training is recognized. 
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3. The junior or community college program leading to an 

associate degree. 

A. Some authorities have proposed a pharmacy school-based 

program at one or more of the colleges of pharmacy throughout 

the country. 

In this vein, the Massachusetts College of Pharmacy and Allied Health 

Sciences began a 1-year pharmacy technician training program designed 

to produce pharmacy technicians for hospital pharmacy (Anonymous, 

1980c). The first graduation from this first such program in the 

country took place in March, 1981, when 18 pharmacy technicians were 

graduated and received certification in pharmacy technique. In 

addition to the four methods mentioned by Provost, a fifth possible 

method should be mentioned—that of training pharmacy technicians 

similar to the method employed by the military services. 

For more than 30 years, the United States military establish

ment has been sucessfully conducting organized pharmacy technician 

training programs to meet the needs for pharmacy supportive personnel 

in the military. Presently, the Air Force operates a l^t-week program 

at Sheppard Air Force Base, Texas; the Army operates a 17-week pro

gram at Fort Sam Houston, Texas; and the Navy operates a 23-week 

program at Naval Schools of Health Sciences in Portsmouth, Virginia, 

and San Diego, California (Gammarano, 1979; Smith, 1979; Brooks, 

1979; Libby, 1975). For the most part, the supply of technicians 

from the schools is sufficient to meet the requirements of the 

services. At times, however, demand has exceeded supply and individ

ual military medical facilities have had to conduct their own 
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on-the-job training programs using available hospital corps personnel. 

In a survey of the attitudes of Navy pharmacists conducted by Cook 

and Winship (1973)» it was found that the general concensus of 

opinion of the pharmacists was that pharmacy technicians trained at 

the Navy pharmacy technician training schools were superior to those 

trained on the job. This may suggest that the quality of the techni

cians trained in an organized, formal program of instruction is 

better than that of the technician trained on the job. 

In relation to training pharmacy technicians at one of our 

colleges of pharmacy, Phaff and Tomlin (1977) claimed that once 

pharmacy technician training programs are developed by the colleges 

of pharmacy, there may be a move by the technician for official 

recognition via licensure. Covington and Berger (1980) stated that 

there is no evidence at this time to support the concern that sup

portive personnel may organize and strive to qualify for licensure 

recogni tion. 

Several authorities have disfavored the concept of technician 

training programs in the college environment. A survey (Heard, 

1969) of the attitudes of pharmacists of the Washington Society of 

Hospital Pharmacists was conducted to ascertain their opinions on 

the training that should be given the pharmacy technician. The 

group was about evenly divided on their opinion of whether training 

should be formalized in a community college training program leading 

to an associate's degree or merely a structured on-the-job training 

program within the pharmacy setting. It was also found that educators 

disfavored the formalized college-based program and claimed that the 
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graduates of such a program would be more apt to overstep their 

bounds or limitations and begin practicing in areas where they 

should not. Provost (1972) said that a technician training program 

in a college setting is not necessary for the technician as this will 

tend to overtrain the technician for the role he will be assigned to. 

In addition, such training for the technician would add to the exist

ing "patchwork" of education In the health care field. Miller et al. 

(1972) have suggested that formal education of the technician is not 

needed and that formal education and training may not be necessary 

or desirable in all cases for the effective performance of an 

individual. 

The community or junior college-based programs appear to 

vary in their curriculum requirements and program length (McConnell, 

1976) but they do seem to offer the student a course of instruction 

in a formalized and structured manner. Most such programs offer 

didactic instruction along with practical experience. 

On the other hand, Covington and Berger (1980) believe 

that a need does exist for skilled pharmacy supportive personnel 

with standardized training and they favor the college of pharmacy-

based coordination of didactic and training processes. 

The National Association of Boards of Pharmacy (NABP) has 

examined their current policy on pharmacy technicians and they now 

recognize them to be outdated (Anonymous, 1980b). Their current 

policy regarding education and training for pharmacy technicians, 

one for which they are considering a change, endorses on-the-job 

training as opposed to a formal approach to education. 
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Several people have favored a 2-year program of training at 

the junior or community college level leading to an associate's degree. 

Most of these proponents are in favor of a program combining the 

academic portion at a junior college with the practical experience 

being given in the pharmacy setting (ASHP, 1969, Phaff, 1969; Stewart 

and Lantos, 1970). In a survey of the opinions of hospital pharma

cists in Detroit, Michigan, Neubrecht and Emmanuel (1971) reported 

that most respondents favored the combined community college/pharmacy 

setting program for the training of technicians. 

A survey of Navy pharmacists {Cook and Winship, 1973) resulted 

in an overall opinion by this group that technicians should receive 

training at a community or junior college level, which is in line 

with what is done in other health professions for their supportive 

personnel. A survey of Army pharmacists and technicians in 197^ 

resulted in an opinion by both groups that technicians should 

receive up to 2 years of junior or vocational college training 

(Libby et al., 1978). 

Buchanan (1976) mentioned several advantages of having 

technician training in a community college setting as opposed to 

being trained totally in a hospital setting. First of al1, a formal 

education instills a sense of permanence in an individual. This 

should result In an overall decreased turn-over rate for technicians. 

Second, the college-based program will provide a better qualified 

technician because of the opportunity for more time spent on his 

education in the college setting. Third, the practicing pharmacist 

is free to practice his profession and he does not have to devote as 



much of his time to teaching tasks. Fourth, the college setting 

would be more likely to provide adequate training facilities for 

the student. Finally, Buchanan mentioned that the marginal performer 

couid be rejected long before he reaches the pharmacy setting. It 

has been said that formal training at a junior college would be more 

apt to produce an employee with more maturity, stability, and a 

broader knowledge base with which to work (Anonymous, 1972) as well 

as a greater amount of vertical and horizontal mobility (Anonymous, 

1970). 

Those people opposing the formalized junior or community 

college-based program are, however, in favor of an organized and well-

structured on-the-job training program that provides both academic 

and practical experience in the pharmacy setting (ASHP, 1969; 

Provost, 1972; Parks, 1975). Hunt (197*0 has stated that a well-

organized training program is the key to a wel1-motivated employee, 

as it will give him the confidence he needs to carry out his job 

successfully and assure the management that the job will be done 

correctly. Kendall et al. (1972) have found that on-the-job training 

plus manuals of policies and procedures have proven most successful 

in producing a well-trained individual. 

Parks (1975) said that there is no need for a 2-year academic 

program for training pharmacy technicians as this would be a waste of 

time, effort, and manpower. He stated that in order for a pharmacy 

technician to perform his assigned routine, nonjudgmental tasks, an 

organized and systematic on-the-job training program is all that is 

necessary. 
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With the expanded use of supportive personnel in pharmacy 

and a growing recognition of the need for proper training of these 

people, many hospitals and institutions are establishing their own 

training programs. The literature abounds with articles on the 

various programs available. The length of the two programs runs 

anywhere from 2 weeks to 2 years (Idsvoog, 1978). The objectives 

of these programs are generally to produce a student capable of per

forming satisfactorily on the job and capable of improving his skill 

with further practice (Idsvoog, 1978). With the multitude of orga

nized and quazi formalized training programs now under way, there 

are several drawbacks that have been seen. There is no set format 

for instruction. They are most notable for their gross dissimilari

ties (McConnell, 1976). Individuals trained in on-the-job training 

programs are frequently being trained by pharmacists who have had 

little or no training or experience in teaching methods. Another 

factor is that the technicians often learn only enough to allow 

them to perform their tasks and nothing more (Letcher, 1973). All 

of this leads to a hodgepodge in technician training and little 

indication of the abilities of the technicians when they transfer 

from one job to another. 

Program formats vary widely from institution to institution. 

Kendall et al. (1972) provided the student with an on-the-job train

ing course plus a manual on policies and procedures. The emphasis 

in this course has been on the teaching of the performance of a task 

and not in seeking a common level of abilities and education among 

all technicians. Letcher (1973) proposed using classroom sessions 
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for didactic training and on-the-job experience for practical 

training. He also advocated that programs should be standardized 

and accredited in order to obtain uniformity in technician training 

and abilities. Ameer and Johnson (1977) have found that conferences, 

workshops, on-the-job training experiences, and study periods are 

sucessful in producing an effective technician. Knight et al. (197*0 

utilized a home study approach combined with on-the-job experience. 

Jeffrey and Mahoney (1975), who have probably had one of the longest 

running hospital-based pharmacy technician training programs in the 

country, have found success in combining conferences, classroom, 

and work experience in the training of pharmacy technicians. In 

1976, the ASHP published their training guidelines for hospital 
I 

pharmacy support personnel in an attempt to give guidance to the 

vast number of pharmacists who were establishing technician training 

programs in their facilities. These guidelines provided the basics 

in format, program content, evaluation and acceptance criteria 

(ASHP, 1976). The recommendation of ASHP for format is to use a 

combination of lectures, informal discussions, and practical exper

ience in the training program. 

As a part of every program of instruction, there should be 

a mechanism for evaluating the program as well as the student. 

Student evaluation can be by means of written exams and quizzes, 

oral exams, written assignments and reports, and practical exams. 

It is recommended that two or more of these methods be employed in 

a program (ASHP, 1976). The results of student evaluation can give 

an indication for program evaluation also. Bootman and Tangrea 
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(1976) did a study to evaluate a 6-month pharmacy technician training 

program at the National Institute of Health. They administered a 

100-question multiple choice exam to the students in their training 

program before they began and the same exam at the completion of 

their 6 months of training. The results showed an average of 59.2% 

improvement in performance on the exam upon completion of the train

ing. Libby (1975) attested to the fact that a training program 

should be based, in part, on the demonstration of proficiencies and 

limitations. He also acknowledged that most existing technician 

training programs are not accompanied by an evaluation process. 

Segal (197*0 stated that in order to evaluate any given training 

program in terms of outcome, a type of comparative assessment is 

required. This can be made on the basis of certain judgments and 

descriptions of job performance by the recipients of the training by: 

1. Comparing the performance of an expected task profile against 

an actual task profile. 

2. Actual evaluation consisting of finding a degree of con

gruence between expected tasks and actual tasks. 

3. By using an activity profile. 

Recruitment and selection of personnel coming into a training 

program is an important consideration. Hunt (197*0 listed several 

characteristics in a person which should be considered. The individ

ual considered for entering a pharmacy technician training program 

should be of high caliber and be able to work independently, communi

cate well with others, possess an ability in math and typing, have a 



willingness to learn and maintain a good attitude. Stephenson and 

Weber (1975) utilized certain requirements for acceptance into their 

programs. The applicant must meet the admission requirements of the 

school of practical nursing, be 17 years of age or more, be a high 

school graduate or have passed the GED exam, and submit to an inter

view. In their training guidelines for hospital pharmacy supportive 

personnel, the ASHP recommends the following qualifications: the 

applicant shall have completed high school or satisfactorily passed 

a written exam, possess a good command of the English language, 
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have the ability to acquire skill in the use of pharmacy apparatus 

and equipment, have the ability to work with sustained attention and 

carefulness, have the ability_ to follow oral and written instructions 

carefully and accurately, and possess the ability to distinguish 

routine functions from professional judgment functions. 

Competency 

Over the last several years, there has been an increasing 

concern on the part of the public for the competency of health 

professionals. Much of this concern has arisen from the escalating 

cost of health care brought about by inflation (APhA, 1975). This 

concern has been expressed by means of recommendations by various 

panels and commissions, both governmental and nongovernmental, for 

periodic examination of professional personnel for relicensure and 

by enactment of PSRO legislation to attempt to guarantee a high degree 

of quality in health-care services being rendered (Griffenhagen, 

1975). 
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Competence in an individual can be said to be the presence 

of character!sties that render a person fit or qualified to perform 

a specific task or to assume a defined role (APhA, 1975). These 

characteristics involve the knowledge, skills, motivation, and per

formance of an individual in carrying out of his duties (Griffenhagen, 

'975). Competency, or better still continued competency, should be 

one of the professional goals of every pharmacy practitioner. 

Rosinski (1973) has acknowledged that the practitioner must keep 

abreast of social and scientific developments related to his pro

fession in order to maintain and improve his professional competence. 

In order to determine an individual's competency, one must 

have established criteria upon which to compare his present level of 

performance. The new standards of practice for the profession of 

pharmacy have been completed after 6 years of investigation and work 

by the APhA and the American Association of Colleges of Pharmacy 

(AACP). These standards are divided into four sections—general 

management and administration of the pharmacy, activities relating 

to the processing of the prescription, patient care functions, and 

education of health care professionals and patients—and describe what 

a pharmacist should be able to do in fulfilling his basic responsi

bilities in the profession of pharmacy. As such, these standards 

should indicate or suggest the required competencies for the phar

macist and can provide a means for the pharmacist's self-assessment 

of his practice and ability to provide needed services to the 

patient (Kalman and Schlegel, 1979). From these published criteria, 

the pharmacist should be able to analyze and determine just where 
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he stands in the profession and can then take action to correct 

his deficiencies. 

By this same token, the pharmacy technician can also assess 

his present competencies. By using the competency standard for 

pharmacy supportive personnel in organized health care settings as 

developed by the ASHP (1978b), the technician can analyze and 

identify his areas of need and take the appropriate action to correct 

his deficiencies. 

The importance of continued competency for the practitioner 

cannot be overemphasized. Competency is necessary In order to 

acquire and disseminate timely and valuable scientific knowledge to 

other practitioners in the health care field, information which could 

greatly affect patient care. It is required in order to stay tuned 

to the technological advances in the profession that may have an 

impact on the activities of the pharmacist. Continued competence of 

the practitioner is required if the pharmacist wishes to be an 

active member of the health-care team. Increased public demand for 

improved access to health care and increased reliance on drugs have 

fostered the need for the pharmacist to be kept current in all new 

developments (APhA, 1975). Quality patient care is dependent upon 

the competency of the staff. The basics of competency come from the 

basic education of licensed personnel and training of supportive 

personnel. Continued competence, on the other hand, comes from a 

continued in-service training for all levels of personnel. 

A basic problem has been the failure to instill in the 

practitioner the importance of continued competency. This has not 
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been done at the basic pharmacy education level nor has it been done 

by the professional organizations. As a result, the individual 

practitioner has neglected this responsibility to himself and his 

patient (Rosinski, 1973). 

The public is concerned not just with the competency of 

knowledge of the practitioner, but also with the practitioner's 

competency to perform. It is performance that is identified and 

evaluated by the public (APhA, 1975). However, it must be kept in 

mind that a person's competence is not the only factor which can 

affect his performance. Other influences could be personal or emo

tional fatigue, tension, pressure from the job or family, and admin

istrative, managerial or legislative decisions. These all can have 

a bearing on an individual's performance (Kalman, 1977). 

A few studies have been done which demonstrate a lack of 

proficiency or competency on the part of the pharmacy practitioner 

in the performance of his duties. Libby and Hepler (1970) adminis

tered a short therapeutics quiz to a sample of senior pharmacy 

students, hospital pharmacy graduate students, community pharmacists, 

and hospital pharmacists. The mean scores for each group were 

compared with each other and with certain demographic variables. It 

was found that there were significant intergroup differences with 

the type of practice setting (hospital or community pharmacy), with 

the number of years of experience, and with the educational background 

of the practitioner. Of most importance here was the fact that there 

was an overall weakness in knowledge in all groups studied, in 

addition, it was seen that hospital pharmacists possessed more 



40 

knowledge than the community pharmacists on the type of material 

tested. In relation to the number of years of experience, the mean 

scores on the test instrument indicated a deterioration of knowledge 

with increased years of experience. Wertheimer, Ritchko, and 

Dougherty (1973) studied the prescription dispensing skills of a 

large group of pharmacists in Buffalo, New York. They discovered 

that 10% of all prescriptions had some kind of error. This pointed 

out that the pharmacists studied were either not as careful as they 

could have been or they lacked the knowledge and expertise required 

for accomplishing their tasks accurately. Jang, Knapp, and Knapp 

(1975) studied the prescription dispensing competencies of pharmacists 

in two areas of practice. The pharmacists practicing in poverty 

areas were compared with the pharmacists practicing in nonpoverty 

areas by rating each on 16 variables in six pharmacy activity 

groups. It was found that overall, the pharmacists ranked low in 

prescription and over-the-counter drug use control, moderately low 

in drug monitoring, and lower than desirable in dispensing funda

mentals. The nonpoverty group of pharmacists performed adequately 

in dispensing fundamentals, but greater than one-half of the pharma

cists in the poverty areas did very poorly In dispensing fundamentals. 

Kalman (1977) reported that a Boston study of pharmacists revealed 

serious omissions in pharmaceutical services that are deemed to be 

basic to pharmacy and directly related to pharmacy knowledge. From 

these few examples, there appears to be a need for competency 

i mprovement. 



Studies examining the proficiency and competency of nonprofes

sional or supportive personnel in the health-care field are almost 

nonexistent. Skelton and McSwain (1977) measured the cognitive and 

technical skills of 30 trained paramedics who had been performing 

on the job for 6-30 months from their basic training school gradua

tion. The administration of the same comprehensive final exam as 

they took when they graduated from their schooling showed that there 

was a definite deterioration in the individual's proficiency after 

graduation from the basic course. They found that the basic skills, 

despite their frequency of use in the field, had deteriorated, that 

the skills requiring the most technical knowledge deteriorated 

fastest, and that the amount of skill deterioration was directly 

proportional to the amount of time the individual had been out of 

school. Libby (1975) studied the cognitive, effective, and affective 

proficiencies of a group of Army pharmacy technicians and found that 

there were recognizable areas of knowledge deficiency among these 

people. Libby's findings appear to conflict with those of Skelton 

and McSwain. Libby found that cognitive proficiencies appeared to 

improve with an increasing number of years of experience and felt 

that work experience appeared to refine proficiency in basic pre

scription dispensing tasks. The cognitive deficiencies, the presence 

of which were supported by performance of a skills test, were most 

notably the recognition of appropriate dosage ranges for drugs and 

the detection of common drug interactions. The results of these two 

studies suggest a need for improvement of overall proficiency and 

competency in the nonlicensed or medical supportive personnel 
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individual. This will not only reemphasize knowledge that has 

already been learned but, also, bring the person up-to-date on new 

developments in the profession of pharmacy. 

Continuing Education 

A major question now facing the profession of pharmacy is 

that of how to maintain or improve the competency of the practitioner. 

The literature bears very little on absolute methods for maintaining 

an individual's competence and it has no sure remedy to suggest for 

correcting the problem. However, the best solution thus far offered 

appears to be continuing education for the practitioner. The results 

of the studies performed by Skelton and McSwain (1977), Libby and 

Hepler (1970), Kalman (1977), and Libby (1975) have suggested 

continuing education as a possible means to overcome some of the 

incompetencies found in today's practice of pharmacy. The nursing 

profession has long recognized the need for continuing education 

(O'Connell, 1978), as have practitioners in medicine (Boissoneau, 1977) 

and other health-care fields (Conine, 1977). Scott (1975), in 

speaking of paraprofessional personnel in general and respiratory 

technologists in particular, stated that an individual's knowledge 

becomes outdated within 5 years of his education unless he has kept 

abreast of changes and developments through continuing education 

relating to his specialty. The need for continuing pharmacy educa

tion has been demonstrated and recognized for years (Jeffrey and 

Mahoney, 1975; Gross, 1976). The APhA (1975) pointed out that even 

though continuing education in itself does not assure competency of 



the practitioner, it is thus far the most effective means available. 

The ASHP (1978a) advocated that continuing education is the primary 

means by which practitioners can gain the knowledge and skills 

necessary to maintain and improve their performance. Watkins, 

Norwood, and Meister (1976) pointed out that studies indicate that 

the pharmacist's performance in advising the physician and the 

patient regarding drug therapy has generally been of low quality and 

that continuing education is one method of improving and maintaining 

an individual's professional competence in this area. 

It has been purported that continuing education, as a means 

of improving professional proficiency and competence, has serious 

shortcomings. It has not yet been shown that knowledge gained 

through continuing education is transferred into practice for the 

patient's benefit (Watkins et al., 1976; Anonymous, 1979). In 

addition, it cannot be assumed that participation in continuing 

education programs assures or causes competency in an individual 

(Gross, 1976). Education, per se, does not cause competence in an 

individual, but it does provide the necessary tools required to build 

competency (Myers, 1979)- Knowledge is not the factor that is 

identified or evaluated by the public, it is the performance of the 

individual that is evaluated. What is needed is the ability to trans

fer the knowledge gained into beneficial performance. Hence, 

continuing education is only a means to an end, the end being main

tained or improved competency and proficiency (APhA, 1975). 

The responsibility for obtaining continuing education pri

marily lies with the practitioner himself, as it is his moral 
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obligation to maintain his professional competence (Jeffrey and 

Mahoney, 1975; ASHP, 1978). Gosselin (Anonymous, 1979) of the 

Massachusetts College of Pharmacy and Allied Health Sciences has 

stated that lifelong learning is the basic concept behind continuing 

education and that pharmacists and other health professionals must be 

introduced to this idea at the undergraduate level when they first 

enter their training. The APhA (1975) contended that the practi

tioner must be motivated with the desire to maintain and improve his 

current level of competence or acquire additional or different 

competencies. To assist the pharmacist in his quest for professional 

betterment, the employer (Mahoney, 1978), professional organizations 

(ASHP, 1978a), and even the state boards of pharmacy should endorse 

support and provide continuing education programs for the members of 

the profession (Autian, 1963). Dr. Doluisio (Anonymous, 1979) 

of the University of Texas at Austin College of Pharmacy stated 

that continuing education should be operated on tripartate basis 

involving the associations, the boards of pharmacy and the colleges. 

One question that has not yet been resolved is whether 

continuing education should be mandatory for the practitioner or not. 

Presently, continuing education is mandatory in 21 states (Anonymous, 

1980c) and certification of continuing education attendance is 

required for pharmacy relicensure. Gross (1976) found that continuing 

education for the pharmacist has not been satisfactory and there 

appears to be very little agreement on whether it should be mandatory. 

In a study of the attitudes of 989 health professionals of 5 different 

fields, Conine (1977) found that the preferences were 3 to 1 for 



45 

voluntary continuing education. In a study of the opinions, needs 

and desires of pharmacists in Mississippi in relation to continuing 

education, Hartman and Watkins (1963) found that too few people 

took advantage of the time, effort, and money expended on creating 

and preparing continuing education programs and the reason most often 

cited was the lack of available time on the part of the pharmacist. 

Rodowskas and Evanson (I96A) found that the major obstacles to 

pharmacist attendance at continuing education programs was the lack 

of qualified professional relief and also a feeling on the part of 

the owner or manager that he could not afford to leave the business 

alone long enough to participate in continuing education. Boissoneau 

(1977) stated that physicians have been reluctant to attend continuing 

education programs due to a lack of relief to care for the patients, 

the high cost of attendance, and the already large number of hospital 

and society meetings the physician must attend. All factors consi

dered, it appears that voluntary continuing education has not proved 

to be successful and the trend appears to be toward mandatory con

tinuing education requirements for all professional personnel in the 

health-care industry. 

Continuing education for supportive personnel is just as 

essential as it is for the professionals. The results of Skelton and 

McSwain (1977)» indicating a need to prevent deterioration of basic 

knowledge and skills of paramedics, and Libby (1975), demonstrating 

a need to correct deficiencies in knowledge and skills of Army 

pharmacy technicians, suggests a need for continuing education for 

supportive personnel in health care services. Several articles in 
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the literature recommend continuing education for supportive personnel 

(Jeffrey and Mahoney, 1975; Boissoneau, 1977; Mahoney, 1978). An 

article in Hospital Topics (Anonymous, 1970) suggests that it is 

the responsibility of local hospitals employing pharmacy technicians, 

the professional organizations, and the colleges of pharmacy to 

develop programs of continuing education for supportive personnel to 

supplement the on-the-job training they initially received. Techni

cians must progress as the profession progresses and continuing 

education is a means of accomplishing this. The ASHP (1977) issued 

a statement on the minimum standards required for all ASHP-approved 

pharmacies in institutions. According to Standard I, it is the 

responsibility of the director of pharmacy services to assure that 

all pharmacy personnel possess the education training needed for their 

area of responsibility, and that the competency of all staff must be 

maintained through relevant continuing education programs and activi

ties. Finally, according to Standard III, of the Joint Committee on 

the Accreditation of Hospitals' (JCAH) standards for professional 

services (Tousignant, 1977). the director of pharmacy services should 

be responsible for requiring and documenting the participation of 

all pharmacy personnel in relevant educational programs. 

Assessment of Needs for Continuing Education 

Shannon and Weinswig (1970) viewed continuing education as 

the major means of minimizing the possibility of professional obso

lescence, of maintaining the quality of services rendered, and of 

assuring the public of the competency of the practitioner. 
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Before an appropriate continuing education program can be 

established, it is critical to accurately define the needs of the 

individual. Needs assessment is the term commonly used to refer to 

the organized program or process employed in determining the needs 

of an individual, group, society or population. 

David Satcher (1977) identified five steps in his strategy 

of needs assessment for family practice in an inner city community. 

First of all, the potential objectives are identified. To do this, 

the investigator must compile a comprehensive list of all possible 

objectives for the program. The objectives can be obtained from the 

community, the literature or the experts. The second step is to 

decide which objectives of the program are the most important. For 

this, the investigator must go to the individual or groups whose 

views on health care are respected and have them rate each of the 

objectives that have been compiled. The third step in Satcher's 

strategy involves the assessment of the nature and type of currently 

available services and answering the question of how well current 

programs are meeting the objectives. The fourth step is the data 

collection step, which involves interviews for small samples and 

questionnaires for larger samples. The fifth and final step is to 

select final objectives and synthesize the information so that 

priorities among the objectives can be established. Use of such a 

strategy and organization of the procedure into well-defined steps 

can greatly assist the individual making a needs assessment. 

Schlegel (1978) suggested that self-assessment instruments 

should be developed so the practitioner can evaluate his currency 
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of skills and compare them with practice and professional procedures 

of other pharmacists. In this way, the individual's needs can be 

determined and the individual can then select appropriate continuing 

education to satisfy his needs. 

Schlegel {Anonymous, 1979) of the American Association of 

Colleges of Pharmacy (AACP) stated that the Continuing Competency 

Project that the AACP has been conducting in conjunction with the 

APhA for several years now has resulted in the National Standards of 

Pharmacy Practice from its phase one work. Phase two of the project 

is tasked with the objective of developing instruments by which 

practitioners can self-assess their competency and subsequently 

begin a systematic program to correct their self-identified deficien

cies. 

O'Connor (1978) described three areas that must be considered 

when diagnosing the needs of a practitioner. Consideration must be 

given to the practitioner's present level of competency, future 

goals of the profession and the individual, and the individual's 

professional awareness. Much of this assessment is the responsibility 

of the practitioner and can fall into three steps. First of all, a 

model of the required competencies of the ideal practitioner should 

be developed. The formal criteria for this step can be obtained, in 

the case of nursing, for example, from the American Nursing Associa

tion's standards of nursing practice or from nursing journal articles 

exemplifying the ideal nursing practice. The second step is to assess 

one's competence in practice. This can be done in several ways. 

Self-administered quizzes and exams found in professional journals or 
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a professional exam review book can indicate areas of weakness in 

knowledge. Another way would be to become more aware of one's own 

professional questions that are encountered in practice, of activities 

one tends to avoid which could indicate areas of weaknesses, or of 

skills the individual wants to develop. Still another method of 

assessing personal professional needs is to seek the opinions of 

others. The third step is the identification of gaps in professional 

knowledge and skills as compared to those of the ideal model estab

lished. In this way, it is possible to define one's personal needs 

for continuing competence and to select educational programs and 

activities to provide the tools for bridging the gap. 

Cyrs (1978) defined "need" as a discrepancy between "what is" 

and "what is desired," or the difference between an actual and an 

optimal state. In addition, he attested that in order for a program 

of continuing education to be defensible, actual needs must be veri

fied. The verification of needs, or needs assessment, is the first 

step in the planning process and is required before objectives and 

goals of a continuing education program can be specified. Based upon 

the rationale for valid and unambiguous needs assessment, Cyrs (1978) 

suggested certain recommendations. First of all, the populations 

defining the needs for continuing education in pharmacy should con

sist of faculty, practitioners, students, other health professionals, 

consumers, and members of regulatory or governing agencies. This has 

the effect of assuring objective data and will minimize the impact of 

special interest groups. Cyrs' second recommendation suggest the 

use of a variety of instrumentation to conduct a needs assessment, 
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since no one assessment method has been found valid to the exclusion 

of all others. In this way, data can be cross-referenced for relia

bility. Several examples of techniques mentioned were standardized 

tests, surveys, panel involvement, job analyses, task analyses, 

questionnaires, conferences, checklists, institutional records, 

Delphi, fault-tree analysis and critical incident interaction. Cyrs' 

third recommendation deals with the identified needs and a thorough 

analysis of that need involving a clarification of how the need came 

to be known, why it is. felt that it is a need, whether or not the 

need is based on known and verified facts and not on unsupported 

assumptions, identification of undesirable implications if the need 

is not met, and verification that the need is not the symptom of a 

greater need. 

Shannon and Weinswig (1978) reemphasized the theory that 

identification of the real educational needs is the crucial step in 

the planning process. In order to accomplish this, they believed 

that the need identification process must be based on adult education 

research and theory to detect the real needs in an objective and 

accurate manner. This involves the use of potential learners in the 

identification process, data or problem situations from the potential 

learner's environment, and a criterion-referenced measurement to 

quantify the needs. They felt that contemporary methods employed by 

others have yielded invalid data and results. For example, the use 

of surveys generates perceived needs of the individual and not 

necessarily actual needs. In addition, performance studies done by 

others suggesting a need for further education, have yielded results 
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which are insufficient to specify real educational needs. Shannon 

and Weinswig (1978) believed that a study involving the three learning 

domains—cognitive, affective and psychomotoi—are essential in order 

to determine real educational needs. The authors felt that for a 

preliminary study situations can appropriately be limited to the 

cognitive domain. They recommended six steps in the needs identifi

cation process. First of all, the process must be focused on a 

desired situation. An actual situation could be, for example, which 

pharmacists, if any, require education. Secondly, the desired 

situation must be described as a performance standard using educa

tional objectives. The six educational objectives, as defined by 

Bloom et al. (1971), are knowledge, comprehension, application, 

analysis, synthesis and evaluation. The third step in Shannon and 

Weinswig's (1978) process involves the setting of an acceptable level 

of performance. Fourth, an appropriate measurement instrument must 

be constructed. This step involves five phases which are as follows: 

a) content development, b) classification of questions with the proper 

educational objective from the cognitive domain, c) selection of the 

test questions, d) construction of the final cognitive tests, and 

e) construction of the final questionnaire. The authors' fifth step 

is the administration of the measurement instrument to the potential 

learners and, finally, the comparison of the results with the pre-set 

acceptable level of performance. 

Herman and Zabloski (1978) reinforced the contention of 

Shannon and Weinswig that needs determined by questionnaires are 

generally perceived needs rather than actual needs because their 



data is based upon interests and not on real needs. They stated that 

if it can be assumed that the National Pharmacy Board Exam measures 

the cognitive competencies of knowledge, application, and synthesis, 

it would be a most useful tool in determining needs in the pharmacy 

practitioner. Additionally, other instruments could be developed to 

measure baseline levels of attitudinal and manipulative needs of the 

practi t ioner. 

In a demographic study of the relationship of continuing 

pharmacy education to selected attitudinal and competence-related 

criteria, Gross (1976) used a questionnaire to gather data on vari

ables such as age, sex, race, year of graduation, length of education, 

type and place of pharmacy practice, and income level in conjunction 

with questions relating to knowledge of pharmacy basics. A competency 

index was used to measure an individual's knowledge of pharmacy 

fundamentals basic to professional competence. His results showed a 

higher competency index score with increased continuing education in 

those pharmacists responding. This study indicated that there is a 

positive relationship between knowledge and the amount of continuing 

education an individual receives. Gross believed that in the case 

of competency there are other performance attributes which might be 

considered better measures, but for his survey the specified data 

has been deemed best by experts in this field. 

To summarize, the pharmacy technician issue relating to their 

use is still a much debated topic. However, previous opponents to 

the use of technicians are becoming more aware of the value of this 

important manpower resource and are changing their opinions relative 
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to the use of technicians. The importance of proper and adequate 

training is becoming increasingly more recognized as a necessity. 

As a result, well-structured educational programs are being developed 

in hospitals and educational institutions through-out the nation. 

Pressures from the government and the people demanding the 

very best in health-care services has brought on a keen interest in 

maintaining a high level of competency in the practitioner—both 

professional and nonprofessional. Consequently, much attention in 

pharmacy is being given this issue. To date, there is no method 

available that has proven to be the answer to maintaining competency 

in an individual. However, continuing education appears to be the 

best solution thus far recognized. Many studies have been performed 

that show a need for continuing education but comparatively few 

studies have demonstrated what the true needs really are. In order 

to establish a beneficial continuing education program for pharmacy 

technicians, a needs assessment must be performed before educational 

objectives can be developed and established. In this way, it would 

be possible to tailor the continuing education program to the needs of 

the pharmacy technician and thus provide this individual with viable 

and meaningful knowledge necessary for his continued competence. 



CHAPTER 3 

DESIGN OF THE STUDY 

The assessment of the need for continuing education for the 

pharmacy technician in the Navy was determined by using two sets of 

mailed questionnaires. One questionnaire was for the Navy pharmacy 

technician to complete. This instrument consisted of a cognitive 

quiz and an attitudinal survey. The second questionnaire was for the 

Navy pharmacist and directors of pharmacy to complete. This instru-

ment was an attitudinal survey of the opinions of those pharmacists 

working directly with Navy pharmacy technicians in Navy medical 

facilities in the United States and overseas. The data collected 

should suggest certain actual and perceived areas of need for addi

tional educational emphasis, a need that may be satisfied through 

additional instruction at the initial pharmacy technician training 

level or through a program of continuing education for the Navy 

pharmacy technician. Both sets of questionnaires requested certain 

demographic information from the respondents. This information 

provided basic background data necessary for the proper analysis of 

the collected information. All questionnaires remained anonymous 

and were mailed back to the investigator for proper analysis and 

evaluation. 

This study was designed in part after an investigation by 

Libby (1975) who attempted to measure Army pharmacy technician's 

proficiency. 

5*t 
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The first part of Libby's (1975) study consisted of an attitu-

dinal questionnaire completed by Army pharmacy technicians, Army 

pharmacists and former Army pharmacists who were employed in the civil

ian sector of pharmacy practice. This part of the study measured the 

attitudes of these three groups of pharmacy personnel regarding speci

fic observed pharmacy technician proficiencies. The second part of 

Libby's study consisted of a 50-question multiple choice examination 

to be completed by the pharmacy technicians. This examination 

measured the factual knowledge or cognitive skills of the technician 

relating to the performance of his pharmaceutical duties. The third 

part of his study dealt with examining the dispensing skills of the 

technician. To do this, Libby administered a skills test consisting 

of the filling and dispensing of five simulated prescription orders. 

Upon completion of his study, Libby found a lack of proficiency in 

certain areas of technician performance in the basic prescription 

dispensing skills. Overall technician weaknesses in the cognitive 

skills test were also found to be areas of weakness in the performance 

or dispensing skills test. This finding may suggest that a techni

cian's performance on a cognitive skills test may directly reflect 

on a technician's performance on the job in actual practice. In 

light of the findings by Libby, this study utilized the cognitive 

skills test developed and tested by Libby with only a few minor 

modifications in the instrument to create a measurement tool appro

priate for determining the cognitive proficiency of pharmacy techni

cians in the Navy. 
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Selection of Subjects 

The subjects selected for this study were from a population 

of pharmacy technicians and pharmacists serving on active duty in the 

United States Navy. All Navy pharmacy technicians, as officially 

recognized by the Bureau of Medicine and Surgery, possessed a Navy 

Enlisted Code classification of 8^82. This signified that they were 

a Navy pharmacy technician by virtue of successful completion of a 

pharmacy technician training program at one of the Navy pharmacy 

technician training schools or on-the-job at one of the Naval phar

macies. The pharmacy technicians surveyed were those actively 

engaged in pharmacy practice at a Naval regional medical center, a 

Naval regional medical clinic, a Naval hospital or dispensary. The 

activity of these technicians was directly or closely supervised and 

monitored by a pharmacy officer or registered pharmacist. The 

sample did not include those technicians working in totally adminis

trative positions removed from pharmacy, those technicians on 

independent duty aboard ship, those pharmacy technicians in remote 

duty assignments not under the supervision of a pharmacist or 

pharmacy officer, or those pharmacy technicians who were in an 

education and training billet. 

All Navy pharmacy officers and directors of pharmacy are 

licensed professional pharmacists who have graduated from an accred

ited school of pharmacy and who hold licensure in 1 or more of the 

50 United States. The pharmacists selected to take part in this study 

were those staff pharmacy officers and directors of pharmacy serving 

at a Naval regional medical center, a Naval regional medical clinic, 
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a Naval hospital or dispensary. These pharmacists were all actively 

engaged in the practice of pharmacy and work closely or directly 

with Navy pharmacy technicians. The sample did not include those 

pharmacy officers who are serving in administrative positions removed 

from pharmacy practice, those pharmacy officers in education and 

training billets at the Navy pharmacy technician training schools, 

those pharmacy officers in out-service education programs at a 

civilian school of pharmacy or those pharmacy officers in support 

functions at the Defense Materiels Support Centers. 

Instrumentat ion 

The instrument used in this study to determine the pharma

cists' and the technicians' attitudes as to what they perceived to 

be needed in the technician's education was based on a 7-point 

Likert-type summated rating scale. The responses used in this scale 

were "strongly agree" (7), "agree" (6), "slightly agree" (5), 

"neither agree nor disagree" {*»), "slightly disagree" (3), "disagree" 

(2), and "strongly disagree" (l). Within these seven response 

categories, scores were assigned taking the direction of the questions 

into account (Babbie, 1973). In this case, the range consisted of a 

score or value of 7 for the highly positive items (strongly agree) 

to a score or value of 1 for the highly negative items (strongly 

disagree). Using the obtained scores, the responses were analyzed 

and conclusions were formulated. 

A portion of the statements used in this section were 

designed after the ASHP competency standards for pharmacy supportive 
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personnel in organized health-care settings. These standards repre

sent minimum competencies which pharmacy technicians in organized 

health-care settings, such as those in the Navy, are expected to 

demonstrate (ASHP 1978b). The remainder of the statements used in 

this section were designed to gather the attitudes and opinions 

relative to the pharmacy technician's knowledge and performance in 

other areas of pharmacy practice not specifically addressed by the 

ASHP competency standards. 

The instrument used to determine the technician's proficiency 

in cognitive skills was a mastery or criterion-referenced test. This 

type of test or evaluation may be defined as an evaluation instrument 

constructed to yield information interpretable in terms of special 

performance standards, the information from which details the achieve

ment of an individual in some specified content area as well as the 

adequacy of an instructional treatment (Manasse and Laskar, 1976). 

In other words, a mastery or criterion-referenced test identifies a 

group's performance in relation to an arbitrary minimum level of 

acceptable proficiency. For the purpose of this study, the minimum 

satisfactory performance level or mastery level as established by the 

National Association of Boards of Pharmacy (NABP) for pharmacist's 

licensure examination was used. The NABP stipulates that the candi

date must achieve a minimum score of 75^ overall on the exam and not 

less than 60% in any one subject or category. Mastery tests of this 

type have the advantage of demonstrating a person's competency or 

knowledge that may have been acquired in some unconventional way. 
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For this part, the cognitive skills test designed and utilized 

by Libby (1975) was used. This is a 50-question multiple choice 

cognitive skills test composed of six parts reflecting six basic 

dispensing skills that rely on a sound foundation of factual knowledge. 

The six basic dispensing skills, which represent objectives or 

professional goals for the pharmacy technician are as follows: 

1. Interchangeable use of generic and trade names. 

2. Recognition of appropriate dosage ranges. 

3. Detection of common drug interactions and incompatibilities. 

A. Compliance with dispensing laws and regulations. 

5. Interpretation and typing of directions for dosage adminis

tration. 

6. Selection of the proper dosage form and strength of a 

prescribed product. 

The construction of the test questions for each basic dispensing 

skill was carefully studied by Libby for specific, conceptual, and 

implied information. This was done in order that a correct answer 

on a given question represented proficiency in that particular 

dispensing skill and not merely the possession of a single piece of 

information. In addition, the questions were constructed of material 

that reflected situations the pharmacy technicians would realisti

cally face in practice. 

Reliability and Validity 

In order to determine the credibility of the measuring instru

ments used in this study, evaluations of reliability and validity 

were performed. 
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Reliability concerns itself with the extent to which a measure 

is accurate and consistent and can be assessed by one of four basic 

methods. These are the retest method, the alternative forms method, 

the split halves method, and the internal consistency method (Gronlund, 

1977; Nelson, 1980). 

In this study, the reliability of the attitudinal questionnaire 

was determined using the coefficient alpha or Cronbach's alpha esti

mate of internal consistency or equivalence. The computation of the 

reliability coefficient for this instrument was accomplished using the 

SPSS computer program designed for this purpose. According to Nelson 

(1980}, a coefficient of reliability is considered to be an estimate 

of the degree of accuracy of measurement with a particular scale. 

Like the split-halves method and the Kuder-Rtchardson Formula for 

determining reliability of a measurement instrument, coefficient alpha 

can be determined with only one administration of the test. However, 

authorities feel that coefficient alpha is the method of choice for 

use on personality inventories where there are multiple-scored items 

such as with this questionnaire. Like the Kuder-Richardson Formula, 

the coefficient alpha method produces a coefficient that is actually 

the mean of all split-half coefficients resulting from all possible 

splittings of a test. 

For the cognitive quiz, a satisfactory reliability coefficient 

of 0.7*t has been computed by Libby (1975) using the Hoyt ANOVA 

analysis. Libby considered this estimate of reliability to be 

representative of a satisfactory level of internal consistency "as 
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the Hoyt ANOVA is considered by authorities to be a fairly conser

vative estimate. 

An analysis of the reliability of the cognitive quiz, as 

used in this study, was performed using the Kuder-Richardson Formula 

21. The Kuder-Richardson Formula for determining test reliability is 

applicable to tests whose items are scored dichotomously as right or 

wrong or according to some other all or nothing system. Additionally, 

the Kuder-Richardson method yields reliability coefficients that tend 

to be more conservative than those obtained by the split-halves 

method. 

Validity measurement, on the other hand, is a test performed 

on the instrument to estimate the extent to which it provides an 

accurate representation of the property or construct being assessed. 

It is the degree of fit between a given conceptual definition and 

an operational definition which has been developed (Walizer and 

Wienir, 1978; Nelson, 1980). It is an indication or estimate of 

whether the instrument measures what it is purported to measure or 

what we think it is measuring. In other words, validity is an 

estimate of the accuracy of the measurement. There is no direct way 

to measure validity. Reliability is a necessary condition for 

validity. The key to validity is in the judgment of the researcher 

(Walizer and Wienir, 1978). The coefficients and values derived 

from the tests performed are the tools that help the researcher judge 

the validity of the instrument. Walizer and Wienir (1978) stated 

that if the validity of indicators or measurement instruments is 

demonstrated by using more than one approach or strategy, then more 
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faith can be placed on the indicator as a valid or accurate measure

ment instrument. 

Validity can be divided into three basic forms. The first 

is content validity which assesses the extent to which a given measure 

is representative of the entire content or universe. The evaluation 

of this measure lies purely in the judgment of the researcher. 

The second form of validity is criterion validity which 

relates the results of the use of an instrument or instrument findings 

with that of some other external variable or phenomena under a study. 

This validity measure is totally dependent on finding some other 

criterion measure with known or suspected validity. Criterion 

validity can be either of two very similar forms—concurrent or 

predictive. Concurrent criterion validity relates a measure with a 

criterion at the same point in time while predictive criterion 

validity relates a measure with a future criteria. 

The third basic form of validity is called construct validity 

which relates a measure to other measures consistent with theoreti

cally derived hypotheses which relate the constructs being measured. 

Constructs are concepts which are created by some combination of 

other concepts and are composed of several dimensions or character

istics (Walizer and Wienir, 1978). Because the constructs being 

measured may not be definable solely in operational terms but Involve 

a total body of evidence surrounding the test instrument, this type 

of validity may be more difficult to conceptualize and measure than 

other types of validity (Brown, 1976). 
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It is very difficult to test the validity of questionnaires 

that are used to determine expressed attitudes of people because of 

the myriad of confounding factors (Kerlinger, 1966). Since attitudi

nal measurement is indirect, there is no direct way of validating the 

measurement (Walizer and Wienir, 1978). However, the attitudinal 

portion of this questionnaire was designed with content validity in 

mind. The attitudinal statements were developed using task analyses 

and job descriptions of the Navy pharmacy technician as well as the 

competency standards for pharmacy supportive personnel as developed 

by the ASHP (1978b). The questionnaires were all kept anonymous in 

order to increase the validity of the assessment of feelings or 

atti tudes. 

As a measure of concurrent criterion validity, the results of 

each of the six cognitive skills sections were correlated with the 

attitudinal intensity of six attitudinal statements which dealt with 

the subject matter contained in each of the six cognitive sections. 

In relation to the validity of the cognitive quiz, content 

validity was kept in mind when the test was prepared by Libby (1975). 

The content of the cognitive quiz was thoroughly re-examined by the 

present researcher prior to administering the test to the Navy 

pharmacy technicians and was judged to be satisfactory and represen-

tive of the specific knowledge and skills required of Navy pharmacy 

technicians concerning the prescription processing functions. In 

addition, the cognitive quiz was presented to the directors of the 

two Navy pharmacy technician training programs for their review and 

judgment as to the content validity of the instrument. Both the 
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directors found the cognitive skills test items to be representative 

of the appropriate content or behavioral universe. As a measure of 

concurrent criterion validity, the cognitive test scores were compared 

with the final class standing of the technicians at the Navy pharmacy 

technician training school and a statistical comparison between the 

class standing the the cognitive test scores was made. 

It is realized that poor measurement can invalidate any 

scientific investigation. The reliability and validity measures 

assist the investigator in ascertaining the quality of his measurement 

instrument. Achieving reliability is, to a large extent, a technical 

matter. Achieving validity is much more than technique as it delves 

into the philosophical essence of science itself (Kerlinger, 1966). 

With an appropriate determination of reliability and validity, 

it is believed that the use of these instruments will allow the 

gathering of information suitable to the purposes of this study. The 

information gathered will allow for prudent analysis and evaluation by 

the researcher with subsequent suggestions and recommendations con

cerning the need for continuing education for the Navy pharmacy 

techn ician. 

The Survey 

Prior to conducting the survey, the test instrument was sent 

to the directors of the two Navy pharmacy technician training schools 

to ascertain their opinions and comments on the appropriateness and 

validity of the cognitive skills test instrument. In addition, the 

test instrument was distributed to the hospital pharmacy graduate 

students at The University of Arizona for critical review of 
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readability, clarity, and understandabi1ity. Upon completion of the 

preliminaries, the necessary corrections were made and the final 

questionnaire was prepared and distributed to the sample population 

for the actual sampling. 

The study was conducted by mailing both the pharmacists' 

and the technicians' questionnaires to the directors of pharmacy at 

each of the Navy regional medical centers, Naval regional medical 

clinics, Naval hospitals and Naval dispensaries in the United States 

and abroad. The director of pharmacy, or his delegate, was requested 

to administer the pharmacists' and technicians' questionnaires to all 

the Navy pharmacists and technicians respectively at his command. In 

addition, the director of pharmacy was also requested to fill out and 

complete a pharmacist's questionnaire. He was then requested to 

return the completed questionnaires to the investigator as soon as 

possible. Handling the administration of the questionnaires in ths 

manner should allow for almost total anonymity of the respondents. 

Two weeks after the initial questionnaire mailing, a follow-up mailing 

was sent to those facilities not responding. It was hoped that this 

second mailing would stimulate the return of the completed question

naires outstanding. If a third reminder was necessary, a telephone 

communication was made directly to the director of pharmacy requesting 

prompt completion of the survey. In this way, it was hoped that a 

high response rate could be solicited in an efficient and effective 

manner. 
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Analysis 

When all the data was collected, appropriate analyses were 

conducted using the Statistical Package for the Social Sciences 

(SPSS) system of computer programs at The University of Arizona. The 

use of such a program allowed for a timely and efficient statistical 

analysis of the data using the parametric Student's t_ test and 

Analysis of Variance £ test to determine significant differences in 

the means between groups and the nonparametric Chi-Square test for 

independence to determine significant relationships between variables. 

The Student's t_ test was used to test for significant dif

ferences in the means between two test groups. In this study, the 

Student's test was used in analyzing the difference in the atti-

tudinal response means between the following sets of groups: 

1. Pharmacists and technicians. 

2. Technicians with no formal education past the high school 

level and technicians with some formal education past the 

high school level. 

3. Technicians completing a 23-week training program and 

technicians completing a 36-week training program. 

Technicians passing the cognitive quiz and technicians 

failing the cognitive quiz. 

The ANOVA test was used to determine significant differ

ences in the means when the sample was fractioned into three or more 

groups. In this study, the One-way ANOVA _F test was used in analyz

ing significant differences in the attitudinal response mean according 
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to the position the respondents held in the pharmacy—director or 

assistant director of pharmacy, staff pharmacist, or technician. In 

addition, a two-way ANOVA £ test was used in analyzing significant 

differences in the attitudinal response means according to the 

technician's professional experience and grade and, also, according 

to the technician's professional experience and length of training. 

With a significant £ value resulting, the Scheff€ a posteriori pro

cedure was applied to test for differences between all possible pairs. 

The Chi-Square test for independence was used to find signi

ficant relationships which may exist between the technician's pass-

fail status on the cognitive quiz and the demographic or personal 

data collected. 

As a measure of internal consistency, a reliability coeffi

cient was calculated for the cognitive quiz using the Kuder-

FUchardson Formula 21. This formula has been considered to be a 

fairly conservative estimate of a test's reliability (Gronlund, 1977). 

From the analysis of the data, it was possible to draw appro

priate conclusions and make the necessary recommendations concerning 

the need for continuing education for the Navy pharmacy technician. 

Methodological Assumptions 

There are four major assumptions to be made in this study: 

1. It is assumed that a pharmacy technician's proficiency on the 

cognitive skills examination is indicative of a pharmacy 

technician's proficiency on the job. 
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2. It Is assumed that continuing education is a means of main

taining or improving the proficiency of a technician on the 

job. 

3. It is assumed that the questions chosen for the test reflect 

knowledge that the technician possesses as a result of his 

educational training or on-the-job experiences. 

*4. It is assumed that the test instruments will measure what 

this study purports them to measure. 

Limi tat i ons 

For the purpose of this study, there are six limitations to 

be made: 

1. The population sampled is limited to those Navy pharmacists 

and pharmacy technicians on active duty and stationed at 

Naval regional medical centers, Naval hospitals, Naval 

regional medical clinics or dispensaries in the United States 

and abroad. 

2. The use of a multiple-choice examination is only an indirect 

and partial indicator of the pharmacy technician's profi

ciency on the job. 

3. The conclusions reached will apply only to Navy pharmacy 

technicians working under the supervision of a Navy pharma

cist. 

A. With mailed questionnaires as the test Instrument, their 

administration and completion will largely be uncontrolled 

by the investigator. 
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5. tt cannot be assumed that the respondents represent a random 

portion of the total population of Navy pharmacists or Navy 

pharmacy technicians. 

6. Systematic biases may exist due to variations in the training 

received by the pharmacy technicians. 

In the case with pharmacy technicians in the Navy, training could 

have been either a 23-week or 36-week program from the Navy pharmacy 

technician training schools or of the nature of on-the-job training 

at one of the Navy pharmacies. However, this information was able 

to be collected and controlled for in the study. 

Summary 

From the results of the cognitive skills test and the 

attitudinal questionnaire of perceived needs assessment, it was 

possible to evaluate and formulate conclusions and recommendations 

relative to the existence of a need for continuing pharmaceutical 

education for the Navy pharmacy technician. It must be remembered 

that continuing education is only a tool which can be used to main

tain or improve an individual's competency or proficiency on the job 

or to correct deficiencies in knowledge that may be uncovered in this 

study. 



CHAPTER A 

DATA PRESENTATION 

The questionnaires were mailed to the chiefs of pharmacy 

service at h] Naval medical facilities and were administered to the 

Navy pharmacists and the Navy pharmacy technicians under his super

vision or that of his delegate. Upon completion, the questionnaires 

were returned to the investigator by mail. 

Completed questionnaires were returned from 38 of the Al 

Navy medical facilities sampled. This represents 92.7% of the 

facilities in the population under study. The attitudinal question

naires were completed by both the Navy pharmacists and the Navy 

pharmacy technicians; the cognitive quiz was completed only by the 

Navy pharmacy technicians. 

As the completed questionnaires were received, the investi

gator graded the technician's cognitive quiz and transcribed all 

questionnaire data onto IBM FORTRAN Coding Forms. This was done in 

preparation for keypunching the data onto the 80-column Holerith 

Cards used in the Statistical Package for the Social Sciences (SPSS) 

computer program to analyze the data. The results of the survey 

will be presented subsequently. 

Demographics 

Before presenting the results of the attitudinal question

naire and the technician's cognitive quiz, the demographic data 

70 
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is hereby detailed in order to give insight into the population 

under study. 

Pharmacists responding to the study were of the rank of 

Ensign (2), Lieutenant junior grade (22), Lieutenant (29), Lieutenant 

Commander (37), Commander (4), or Captain (3). Two respondents did 

not answer the question. 

Of the 98 pharmacists responding to the question on the 

position they held in the pharmacy, 38 were directors or chiefs of 

pharmacy, 20 were assistant directors and 36 were staff pharmacists. 

Four pharmacists listed as "other" were those in a truly clinical 

position (2) and those in an ASHP accredited residency status (2). 

The number of years of Navy pharmacy experience for the 

pharmacists ranged from less than 1 year to 29 years with a mean 

of 7.6*1 years (S.O. = ±5.95). 

The number of pharmacy officers and pharmacy technicians at 

a command ranged from 1 to H (mean = 2.95, S.D. = ±3.12), and 1 to 

46 (mean = 9.68, S.D. - ±9.28), respectively. 

The number of outpatient and inpatient prescriptions filled 

per day ranged from 75 to A,000 (mean = 857-45, S.D. = ±864.50), and 

0 to 1 ,800 (mean -346.87, S.D. = ±1*52.21), respectively. 

Breaking the size of the facility down according to bed 

capacity, a more realistic picture can be drawn. Table 1 shows the 

means and the standard deviations (S.D.) of pharmacists, technicians, 

outpatient prescriptions filled per day, and inpatient prescriptions 

filled per day in relation to the bed capacity of the medicat 

faci1i ty. 
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Table 1 .  Demographic 
surveyed 

data according to bed capacity of faci1 i t  i es 

B e d  C a p a c i t y  0  1-99 1 0 0 - 3 0 0  o v e r  3 0 0  T o t a l  

N u m b e r  o f  F a c i l i t i e s  
I n  t h e  G r o u p  

7 l i t  i i  6 38 

T o t a l  N u m b e r  o f  

P h a r m a c i s t s  e  20 3 4  52 1 1 4  

T o t a l  N u m b e r  o f  
T e c h n i c i a n s  35 72 120 148 375 

N u m b e r  o f  R e s p o n d i n g  
P h a r m a c i s t s  R  18 3  ̂  39 99 

N u m b e r  o f  R e s p o n d i n g  

T e c h n i c i a n s  3 1  60 120 8* i  295 

P e r c e n t  R e s p o n s e  

f o r  P h a r m a c i s t s  100 90 100 75 86.8 

P e r c e n t  R e s p o n s e  

f o r  T e c h n i c i a n s  88.6 B3.3 1 0 0  56.8 78.7 

H e a n  N u m b e r  o f  P h a r m a c i s t s  

A s s i g n e d  t o  a  F a c i l i t y  
( S t a n d a r d  D e v i a t i o n )  

1 . 1 ( 1  
(0.38) 

1 . 4 3  
(0.65) 

2.91 
( 1 .0 ( 1 )  

8 . 6 7  
( 4 . 2 7 )  

2 . 9 5  
( 3 . 1 2 )  

H e a n  N u m b e r  o f  T e c h n i c i a n s  
A s s i g n e d  t o  a  F a c i l i t y  
( S t a n d a r d  D e v i a t i o n )  

5 . 0 0  
( 2 . 0 8 )  

5 . ! * •  
( 2 . 4 4 )  

10.73 
(4.0B) 

2 4 . 6 7  
( 1 4 . 4 5 )  

9 . 6 8  
( 9 . 2 8 )  

H e a n  N u m b e r  o f  O u t p a t i e n t  

P r e s c r i p t i o n s  P e r  D a y  
( S t a n d a r d  D e v i a t i o n )  

4 6 0 . 7 1  
( 2 8 2 . 8 1 )  

3 1 i 7 . 0 0  
( 1 8 1 . 9 8 )  

9 8 4 . 5 5  
( 3 9 0 . 5 5 )  

2 , 3 0 0 . 0 0  
( 1 , 2 3 2 . 8 8 )  

857.45 
(864.50) 

M e a n  N u m b e r  o f  I n p a t i e n t  

P r e s c r i p t i o n s  P e r  D a y  

( S t a n d a r d  D e v i a t i o n )  
0  

9 1 . 0 0  
( 9 5 . 7 2 )  

3 0 2 . 9 1  
( 2 5 9 . 8 8 )  

9 6 6 . 6 7  
( 6 3 4 . 5 6 )  

3 4 6 . 8 7  
( 4 5 2 . 2 1 )  
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The age of the responding technicians ranged from 19 to 47 

years with a mean of 25.33 years (S.D. = ±4.83). 

The rate or rank of the technicians responding to the survey 

were Hospitalman Apprentice (1), Hospitalman (31), Hospital Corpsman 

Third Class (89), Hospital Corpsman Second Class (118), Hospital 

Corpsman First Class (43), or Chief Hospital Corpsman (13)- These 

correspond to the paygrades E2 through E7, respectively. 

The number of years the technicians have spent in the Navy 

ranged from less than 1 year to 24 years with a mean of 5-31 years 

(S.D. = ±4.14). 

Of the 295 technicians responding, only four or 1,k% did not 

complete their high school education. Three of the four not com

pleting high school did finish the eleventh grade and the remaining 

one individual did finish the tenth grade. The total number of years 

of formalized education not associated with the military service 

ranged from 10 years to 19 years with a mean of 13-57 years. Table 

2 shows the breakdown of this data. 

The training of the responding technicians was predominantly 

through one of the two structured Navy pharmacy technician schools. 

A total of 144 technicians (48,8%) were trained at the Navy pharmacy 

technician training school in Portsmouth, Virginia, and 140 techni

cians (47.5%) were trained at the Navy pharmacy technician training 

program in San Diego, California. Seven technicians (2.4%) were 

trained on-the-job in one of the Navy pharmacies. Four technicians 

(I.4%) were trained before coming into the Navy—two of them were 
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Table 2. Number of years of education of responding technicians 

Number of Years Number of Percent 
of Education Technicians (n=295) 

Under 12 4 1.4 

12 99 33-6 

13 49 16.6 

14 68 23.0 

15 34 11.5 

16 31 10.5 

1 7  6  2 . 0  

18  2  0 .7  

19 2 0.7 



trained in a civilian facility and two in a pharmacy technician 

training program in either the Army or Air Force before coming 

into the Navy. 

The length of the technician training varied from 9 weeks to 

36 weeks. However, the Navy program was a 36-week course untM 

1976 and has been a 23-week course since that time. Of those techni 

ctans responding who were trained in the Navy's structured program, 

81 (28.7%) attended the 36-week course and 20) (71.3%) attended the 

23-week course. 

Since their training in pharmacy the technicians responding 

to the survey have spent from less than 1 year to 19 years in phar

macy (mean = 3.17, S.D. = ±3-35). 

Of the 272 technicians responding to the question on their 

class standing upon the completion of their pharmacy technician 

training, 88 (32.4%) were in the top quarter of their class, 87 

(32.0%) were in the third quarter of their class, 59 (21.7?) were 

in the second quarter of their class, and 38 (14.0%) were in the 

bottom quarter of their class. 

On the question relative to the type of facility they 

practiced pharmacy in, 225 (76.3%) stated that they were part of a 

Naval regional medical center or Naval hospital and 70 (23.7%) 

stated that they worked in a Naval regional medical clinic or 

dispensary setting. 

When asked whether continuing education was provided to the 

technician at their facility, 71 (24.1%) responded that some form of 

continuing education was made available to them while 224 (75.9%) 
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stated that continuing education was not available. Of those respon

dents who received continuing education, 21 (29.6%) stated that they 

received some form of continuing education on a weekly basis, 24 

(33.8%) stated that they received continuing education on a monthly 

basis, 8 (11.3%) stated that they received continuing education at 

least twice a month, 2 (2.8%) stated that they received continuing 

education only once a year. 

The Attitudinal Questionnaire 

The attitudinal questionnaire was completed by two test 

groups: (1) 99 Navy pharmacy officers and (2) 295 Navy pharmacy 

technicians. Both test groups represent Navy pharmacy personnel 

stationed at Navy medical facilities in the United States and over

seas. The two test groups are composed of active duty military 

personnel who were currently engaged in the practice of pharmacy in 

either a Naval regional medical center, Naval hospital, Naval 

regional medical clinic, or Naval dispensary type of setting. 

The 99 Navy pharmacy officers responding to the survey 

represented 86.1% of the total population of 115 under study. The 

295 Navy pharmacy technicians responding to the survey represented 

75-3% of the total population of 393 under study. According to Zelnio 

(1980), most nonresponse biases disappear when the response rate of 

70% or more is achieved. The response rate of both test groups in 

this study exceeded Zelnio's minimum. As a result, the response rate 

for this study appears to be adequate and the attitudes obtained 

should be representative of those of the total population. 
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The attitudinal questionnaire was constructed of a 7-point 

Likert-type summated rating scale containing a set of items, all of 

which are considered approximately equal in attitude or value loading 

(Isaac and Michael, 197*0 • On the actual questionnaire, only the 

extremes were labeled: (7) reflected "strongly agree" and (l) 

reflected "strongly disagree." In actuality, the points along the 

scale can be Identified as "strongly agree" (7), "agree" (6), 

"slightly agree" (5), "neither agree nor disagree" (A), "slightly 

disagree" (3), "disagree (2), and "strongly disagree" (l). 

Concerning positively presented statements in the attitudinal 

questionnaire, the test group responses exhibiting a means of from U.SO 

to 7.00 were considered to be in agreement with the statement being 

made. The statement being made dealt with the technicians' possession 

of an adequate ability, skill, knowledge, or understanding of some 

facet of their job responsibilities as described in the statement. 

A mean in this range of ̂ .50 to 7.00 indicates that the technician is 

perceived to possess an adequate ability, skill, knowledge, or under

standing of the subject and, perhaps, is adequately qualified and 

competent in that subject area. 

When the test group responses exhibited a mean of from 1.00 

to 3*50, the attitude of the test group was generally in disagreement 

with the statement being made. A mean in this range indicates that 

the technician Is perceived not to possess the qualities as stated 

concerning his ability, skill, knowledge, or understanding of that 

subject. As a result, it is felt that the technician, perhaps, lacks 

adequate competence or proficiency in that subject area. 
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When the test group responses exhibited a mean of from 3.51 

to k.USy the attitude of the test group was considered to be generally 

undecided or neutral concerning the technician's possession of 

adequate ability, skill, knowledge or understanding as described in 

the statement presented. A mean falling in this range indicated 

doubt in the minds of the respondents, a doubt concerning the techni

cian's overall competency or proficiency in the subject matter pre

sented in the statement. 

Concerning negatively presented statements, the assignment 

of values is reversed to bring the response into alignment with the 

positively presented statements. This realignment was done manually 

after the computer analysis and will be presented later. In the 

cases falling into this category, the rating scale breakdown is 

"strongly disagree" (7), "disagree" (6), "slightly disagree" (5), 

"undecided or neutral" (k), "slightly agree" (3), "agree" (2), and 

"strongly agree" (1). 

The reliability or internal consistency of the questionnaire, 

an indicator of the extent to which the measure is accurate and 

consistent in its measurement, was analyzed using the coefficient 

alpha or Cronbach's alpha method. The responses of both the pharmacy 

technicians and the pharmacy officers were combined to form 367 cases 

for analysis. There were 33 items analyzed (100%) in the attitudinal 

portion of the questionnaire. The reliability coefficient was cal

culated to be a very favorable 0.95. From this data, it was 

concluded that the attitudinal questionnaire displayed a relatively 



79 

high degree of reliability or internal consistency as a measurement 

instrument. 

In addition to reliability verification, a test for determin

ing concurrent criterion validity was performed. By correlating the 

means of the six cognitive sections with the means of the six 

attitudinal statements which closely correspond with the sections 

of the cognitive quiz, a satisfactory correlation coefficient of 

0.B8 was obtained. This result represented a very satisfactory 

degree of correlation or match between the six cognitive sections 

and six corresponding attitudinal responses. To determine the 

degree of association that the six attitudinal statements had with 

their corresponding cognitive results, the correlation coefficient 

was squared, resulting in a value of 0.77. According to Walizer 

and Wienir (1978), a value of 0.6^ or greater represents a strong 

degree of association. It may be therefore concluded that the 

test instrument possesses an adequate degree of concurrent criterion 

validity due to the strong association of six of the measured 

attitudes with their corresponding cognitive sections. 

Using paired comparisons with the questionnaire, an indication 

of the amount of internal consistency may be determined (Bennett 

and Ritchie, 1975)- In the case of this test instrument, a statisti

cal comparison of the difference in the means of the responses for 

two attitudinal statements which were designed to measure the same 

attitude, while being stated in two different manners, was accom

plished. The resulting Rvalue of 1.00 (alpha = 0.05) indicated 

that there was no statistical difference in the attitudinal mean 
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concerning the technician's ability, skill, knowledge, or understand

ing of arithmetic calculations for dosage determinations (mean = 5.64, 

SD = ±1.30) and pharmaceutical calculations (mean = 5-55, SI) = ±1.23). 

As a result, a degree of response reliability or internal consistency 

of answers to items within the attitudinal questionnaire was shown to 

be present. 

It may be concluded that the values arrived at from the 

analysis of the reliability and validity of the attitudinal question

naire demonstrated that the test instrument possessed a satisfactory 

level of internal consistency and accuracy in measurement. 

To present the results of the attitudinal questionnaire, the 

responses were broken down into the five following categories: 

1. Category 1 was composed of those statements with response 

means of both the pharmacist and the technician falling into 

the range of 4.50 to 7*00. This range indicated general 

agreement with the statement presented. 

2. Category 2 was composed of those statements with response 

means of the technician falling into the range of A.50 to 

7.00 and those of the pharmacist falling into the range of 

3.51 to k.k9* This indicated general agreement with the 

statement on the part of the technician and an undecided or 

neutral stance on the same statement on the part of the 

pharmaci st. 

3* Category 3 was composed of those statements with response 

means of both the pharmacist and the technician falling into 
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the range of 3-51 to k.bS. This indicated a general uncer

tainty or neutrality concerning the statement on the part of 

both test groups. 

k. Category was composed of those statements with response 

means of the technician falling into the range of 4.50 to 

7.00 and those of the pharmacist falling into the range of 

3-50 to 1.00. This indicated general agreement with the 

statement on the part of the technician and general disagree

ment with the statement on the part of the pharmacist. 

5. Category 5 was composed of those statements with response 

means of the technician falling into the range of 3-51 to 

k.hS and those of the pharmacist falling into the range of 

1.00 to 3-50. This indicated a neutral or undecided position 

in regard to the statement presented on the part of the 

technician and a general disagreement with the statement on 

the part of the pharmacist. 

Within each of the categories, the responses were arranged 

in an ordinal manner such that those statements with the greatest 

response agreement—greatest total mean of pharmacist and technician— 

were presented first and those statements with the least agreement 

were presented last in the category. This was done in order to better 

demonstrate where the perceived deficiencies and proficiencies or 

competencies in the technician's abilities, skills, knowledge or 

understanding were. Reference Is made to Appendix F for the response 

frequencies for each of the attitudinal statements. 
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The attitudinal questionnaire was composed of 33 statements 

concerning the Navy pharmacy technician. Thirty-two of the 33 state

ments concerned the technician's possession of adequate abilities, 

skills, knowledge or understanding of the topic or subject matter 

alluded to in the statement. The 33rd statement was directed toward 

the respondent's attitude concerning the need for continuing education 

for the pharmacy technician. 

Table 3 presents the results of the statistical analyses 

performed on the differences in the attitudinal means of the pharma

cist and the technician. Shown in the table are the number of respon

dents to each statement in each test group (n_), the response mean and 

the standard deviation (SD) for the pharmacist and the technician, 

the results of the Student's _t test performed on the differences in 

the means, the number of degrees of freedom (df) and the probability 

value (ji value). 

The first category of results examined were those attitudinal 

response means of the pharmacist and the technician which indicated 

agreement with their respective statement (mean = 4.50 to 7.00). 

Nineteen of the 32 statements (59-4%) fell into this category where 

both the pharmacist and technican test groups were in agreement 

concerning the technician's possession of adequate ability, skill, 

knowledge, or understanding of those particular facets of their job. 

The particular job facets involved in this category involve or are 

concerned with: 

1. Using pharmaceutical abbreviations and symbols. 

2. Technician duties and responsibilities. 
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Table 3. Results of the Opinion Questionnaire regarding the Navy phar
macy technician as possessing an adequate ability, skill, 
knowledge, or understanding of the subject matter presented 

S t a t e m e n t  P h a r m a c i s t  T e c h n i c i a n  
N u m b e r  o n  
I n s t r u m e n t  S u b j e c t  H a t t e r  ( n  « )  M e a n  ( S D )  ( n  - }  M e a n  ( S D )  t  t e s t  d f  

U s i n g  P h a r m a c y  
l i  A b b r e v i a t i o n s  9 9  5 . 7 ^  ( 0 . 9 8 )  2 9 *  6 . 4 2  ( 0 . 8 3 )  - 6 . 1 9  1 4 9  < 0 . 0 0 0 1  

a n d  S y m b o l s  

T e c h n i c i a n  
3  D u t i e s  a n d  9 9  S . 6 0 .  ( 1 . 0 6 )  2 9 4  6 . 2 6  ( 0 . 9 8 )  -5 .68  3 9 1  < 0 . 0 0 0 1  

R e s p o n s i b i I i  t i e s  

P e r f o r m i n g  
3 2  D i s p e n s i n g  9 9  5 . 5 4  ( 1 . 0 6 )  2 9 4  6 . 2 3  ( 0 . 9 8 }  -5 .85  3 9 1  < 0 . 0 0 0 1  

F u n c t i o n s  

O p e r a t i o n  a n d  
2  F u n c t i o n  o f  a  9 9  5 . ^ 6  ( 0 . 9 4 )  2 9 ( 1  6 . 1 0  ( 1 . 0 6 )  - 5 . 3 5  3 9 1  < 0 . 0 0 0 1  

P h a r m a c y  

G e n e r i c  a n d  
2 6  T r a d e  N a m e  9 9  5 . 3 9  ( 1 . 1 8 )  2 . 9 4  6 . 1 1  ( 0 . 9 9 )  - $ . U Z  ' * < 7  < 0 . 0 0 0 1  

E q u i v a l e n t s  

O u t p a t i e n t  
7  R e c o r d - k e e p i n g  9 9  5 . 5 9  ( 1 . 0 2 )  2 9 3  5 . 7 5  ( 1 . 3 4 )  - 1 . 2 5  2 2 0  0 . 2 2  

F u n c t i o n s  

M a n a g e  
2 9  C o n t r o l  l e d  D r u g  9 9  5 . 0 3  ( 1 . 4 0 )  2 9 4  6 . 0 5  ( 1 . 0 9 )  - 6 . 6 1  1 4 0  < 0 . 0 0 0 1  

D i  s p e n s i n g  

T y p i n g  
1 4  P r e s c r i p t i o n  9 9  5 . 1 3  ( 1 . 3 6 )  2 9 4  5 - 9 1  ( 1 . 2 1 )  - 5 . 3 6  3 9 1  < 0 . 0 0 0 1  

L a b e l s  

W e i g h t  a n d  
1 0  V o l u m e  9 8  5 . 1 0  ( 0 . 9 2 )  2 9 4  5 - 8 8  ( I .23) - 6 . 6 2  2 1 9  < 0 . 0 0 0 1  

E q u i v a l e n t s  

D r u g  D o s a g e s ,  
1 1  R o u t e s  a n d  9 9  4 . 9 4  ( M O )  2 9 4  5 . 7 9  ( 1 . 1 6 )  - 6 . 3 9  3 9 1  < 0 . 0 0 0 t  

D o s a g e  F o r m s  

U s i n g  P r o p e r  
3 0  T e l e p h o n e  9 9  4 . 6 8  ( I . 8 0 )  294 5 - 8 1  ( t . 5 4 )  - 5 . 5 9  1 4 9  < 0 . 0 0 0 1  

E t i q u e t t e  



8k 

Table 3.—Continued, 

S t a t e m e n t  P h a r m a c i s t  T e c h n i c i a n  
N u m b e r  e n  
I n s t r u m e n t  S u b j e c t  H a t t e r  ( n  • )  M e a n  ( S O )  ( n  - )  H e a n  ( S D )  t  t e s t  d f  p  

C a l c u l a t i o n s  
8  f o r  D o s a g e  9 8  4 . 8 0  ( 1 . 1 5 )  2 9 4  5 . 6 4  ( 1 - 3 0 )  - 5 . 7 0  3 9 0  < 0 . 0 0 0 1  

D e t e r m i n a t i o n s  

A d v i s i n g  

1 7  P a t i e n t s  o n  9 9  4 . 6 9  ( 1 . 2 3 )  2 9 4  5 . 7 4  ( 1 . 2 3 )  - 7 . 4 0  3 9 1  < 0 . 0 0 0 1  
D i  r e c t  i o n s  

C h e c k i n g  f o r  
1 9  C o n t a m i n a t i o n  o r  9 9  4 . 8 8  ( 1 . 2 8 )  2 9 3  5 . 5 0  ( 1 . 3 0 )  - 4 . 1 0  3 9 3  < 0 . 0 0 0 1  

D e t e r i o r a t i o n  

A p p l y i n g  
1 8  K n o w l e d g e  t o  9 9  4 . 7 2  ( 1 . 0 9 )  2 9 3  5 . 5 7  ( 1 . 3 0 )  - 6 . 3 8  2 0 0  < 0 . 0 0 0 1  

P r a c t  i  c e  

22 97 ' ' •62 ('-39'  ̂s-" d.23) -6.41 389 <0.0001 
c a l c u l a t i o n s  

F u n c t i o n s  o f  
6  U n i t  D o s e  D r u g  9 9  4 . 7 2  ( 1 . 4 8 )  2 9 0  5 . 2 3  ( 1 . 6 9 )  - 2 . 7 1  3 8 7  0 . 0 0 7  

D i s t r i b u t i o n  

H a n u f a c t u r l n g  
1 2  a n d  P r e p a c k i n g  9 9  4 . 6 7  ( 1 . 2 8 )  2 9 4  4 . 9 0  ( 1 . 4 4 )  - 1 . 4 0  3 9 1  0 . 1 6  

O p e r a t i o n s  

N a v y  M e d i c a l  
I  D e p a r t m e n t  9 9  4 . 5 4  ( 1 . 0 9 )  2 9 4  4 . 8 1  ( t . 4 0 )  - 2 . 0 3  2 1 5  0 . 0 4  

F u n c t i o n  

P r o v i d i n g  
1 5  D r u g  9 8  4 . 0 3  ( 1 . 2 5 )  2 9 4  5 . 4 3  ( 1 . 2 9 )  - 9 - 3 5  3 9 0  < 0 . 0 0 0 1  

I n f o r m a t  i o n  

R e v i e w  a  
2 8  P h y s i c i a n ' s  9 9  4 . 2 4  ( 1 . 3 9 )  2 9 3  5 . 6 8  ( 1 . 2 7 )  - 9 - 5 3  3 9 0  < 0 . 0 0 0 1  

D r u g  O r d e r  

N a v y  a n d  
2 5  F e d e r a l  L a w s  9 7  4 . 3 6  ( 1 . 3 8 )  2 8 6  5 . 2 1  ( 1 . 4 0 )  - 5 . 2 0  3 8 1  < 0 . 0 0 0 1  

a n d  R e g u l a t i o n s  
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Table 3-—Continued. 

S t a t e m e n t  P h a r m a c i s t  T e c h n i c i a n  
N u m b e r  o n  
I n s t r u m e n t  S u b j e c t  M a t t e r  ( n  « )  H e a n  ( S D )  ( n  « )  M e a n  ( S D )  t  t e s t  d f  p  

P a r e n t e r a l  
1 3  A d m i x t u r e  9 7  4 . 2 7  ( 1 . 3 7 )  2 9 1  5 . 2 4  ( 1 . 5 3 )  - 5 . 5 6  3 8 6  < 0 . 0 0 0 1  

O p e r a t  i o n s  

2 3  P h a r m a c o l o g y  9 7  3 - 9 9  0 - 3 4 )  2 9 4  5 . 1 5  ( 1 - 3 8 )  - 7 . 2 5  3 8 9  < 0 . 0 0 0 1  

P h a r m a c y  
3 1  M a n a g e m e n t  a n d  33 3 . 9 3  { 1 . Z ^ t )  2 9 2  4 . 8 6  ( 1 . 4 9 )  - 6 . 1 0  2 0 1  < 0 . 0 0 0 1  

A d m i n i s t r a t i o n  

A n a t o m y  
2 1  a n d  9 6  4 , 0 9  ( 1 - 2 5 )  2 9 3  4 . 6 0  ( 1 . 4 0 )  - 3 . 1 9  3 8 7  0 . 0 0 2  

P h y s i o l o g y  

D e t e c t i n g  D r u g  
1 6  I n t e r a c t i o n s  a n d  9 8  3 . 6 1  ( 1 . 3 3 )  2 9 4  5 . 0 1  ( 1 . 4 4 )  - 8 . 4 7  3 9 0  < 0 . 0 0 0 1  

I n c o m p a t i b i I  1  t i e s  

F u n c t i o n s  o f  
5  D r u g  P u r c h a s i n g  9 B  3 . 8 6  ( 1 . 2 6 )  2 9 4  4 . 6 3  ( 1 . 5 6 )  - 4 . 9 4  2 0 3  < 0 . 0 0 0 1  

a n d  I n v e n t o r y  

C h e m i c a l  a n d  
9  P h y s i c a l  D r u g  9 9  3 - 7 4  ( 1 . 1 8 )  2 9 4  3 . 9 9  ( 1 . 4 0 )  - 1 . 5 9  3 9 1  0 . 1 1  

P r o p e r t i e s  

2 4  T o x i c o l o g y  9 6  3 - 3 8  ( 1 . 2 9 )  2 9 ^  4 . 5 8  ( 1 . 5 8 )  - 7 . 4 6  1 9 5  < 0 . 0 0 0 1  

P r o c e d u r e s  f o r  
2 7  I n v e s t i g a t i o n a l  9 7  3 . 0 4  ( 1 . 3 3 )  2 9 2  4 . 1 7  ( 1 . 3 4 )  - 6 . 5 2  2 2 7  < 0 . 0 0 0 1  

D r u g  H a n d l i n g  

O r g a n i c  a n d  
2 0  I n o r g a n i c  9 6  3 . 3 6  ( 1 . 3 2 )  2 9 2  3 . 0 4  ( 1 . 5 8 )  - 2 . 9 0  1 9 2  0 . 0 0 4  

C h e m i  s t r y  

R e q u I r i n g  a n  

33 of"cont?nu!ngram 99 6-33 (°'95) 29<* 6,37 2,9 °'73 
E d u c a t i o n  



86 

3. Performing dispensing functions. 

k. Operation and function of a pharmacy. 

5. Generic and trade name equivalents. 

6. Outpatient record-keeping functions. 

7. Managing controlled drug dispensing functions. 

8. Typing prescription labels. 

9. Weight and volume equivalents. 

10. Drug dosages, routes of administration and dosage forms. 

11. Using proper telephone etiquette. 

12. Pharmaceutical calculations for dose determinations. 

13. Advising and counseling patients on medication directions. 

lA. Checking drugs for contamination or deterioration. 

li>. Applying their knowledge to practice. 

16. Pharmaceutical calculations. 

17. Functions of a unit dose drug distribution system. 

18. Manufacturing and prepackaging operations. 

19. Functions of the Navy Medical Department. 

A significant difference in the intensity of agreement between 

the pharmacist's and the technician's responses were seen to exist 

in all but two of the above facets. Even though there was a signifi

cant difference in the attitudinal means between the two groups indi

cating a different level or intensity of attitude, both groups were 

in agreement with one another that the technician did possess an 

adequate degree or amount of proficiency involving the job facets 

mentioned above. In other words, both test groups felt that the 
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technician was adequately competent in those areas for the job they 

now do. 

The statements concerning the technician's proficiency of 

outpatient record-keeping functions and operations concerning drug 

manufacturing and prepackaging exhibited nonsignificant differences 

in their respective means. This indicated that the response of the 

pharmacist paralleled that of the technician with equal intensity 

concerning the technician's perceived competency in those job facets. 

Since there is agreement on the part of both test groups 

concerning the technician's perceived competency in these nineteen 

job facets, perhaps additional training or educational emphasis, 

either at the initial pharmacy training level or through a continuing 

education program, is not indicated at this time. 

The second category of results examined were those attitu-

dinal responses where the mean of the pharmacist's group indicated a 

neutral or undecided attitude (mean = 3.51 to 4.49) concerning the 

technician's proficiency while the technician was in agreement (mean 

= k.$0 to 7-00) with the statement. Nine of the 32 statements 

(28.1%) fell into this category indicating doubt in the mind of the 

pharmacist regarding the technician's competency of those nine job 

facets while the technicians felt they did possess adequate competency 

in those same job facets. Those particular job facets falling into 

this category involved: 

1. Providing drug information. 

2. Reviewing a physician's drug order. 

3. Navy and Federal laws and regulations on pharmacy. 
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4. Parenteral admixture operations. 

5. Pharmacology. 

6. Pharmacy management and administration. 

7. Anatomy and physiology. 

8. Detecting and evaluating drug interactions and 

incompatabiIt ties. 

9 .  Functions of drug purchasing and inventory control. 

The results of the Student's _t test, applied to the differ

ences In the means of the two groups, indicated a significant differ

ence in the means between the pharmacist's attitude and the techni

cian's attitude. In this case, the technician believed that he 

possessed an adequate proficiency or competency In the above job 

facets whereas the pharmacist had doubt in his mind concerning the 

technician's proficiency in the above job facets. 

The doubt in the pharmacist's mind, as expressed by a neutral 

attitude concerning the statements presented, may indicate a need 

for improvement in the technician's overall competency of these nine 

job facets, a need that may be satisfied by additional education 

emphasis. Such additional educational emphasis could be in the form 

of training at the initial pharmacy technician training level or 

included in a program of continuing education for the Navy pharmacy 

technician. 

The third category of results examined were those attitudinal 

responses where means indicating a neutral or undecided attitude 

(mean = 3.51 to A.^9) was held by both the pharmacist and the 
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technician. Only one of the 3 2  responses (3-1&) fell into this cate

gory indicating that the pharmacist and the technician were neither 

in agreement nor disagreement concerning the technician's possession 

of adequate proficiency in that particular job facet. The job facet 

being referred to in this instance is the technician's understanding 

of the chemical and physical properties of the drugs he works with 

in pharmacy practice. 

The results of a Student's t_ test applied to the difference 

in the means of the two groups indicated that there was no statisti

cally significant difference between the means. Thus, we cannot 

reject the null hypothesis of no difference. In other words, we 

cannot reject the assumption that there is no difference between 

the means and that they may be statistically similar. As a result, 

we cannot reject the assumption that the pharmacist's and the techni

cian's attitudes were relatively the same concerning the technician's 

knowledge of the chemical and physical properties of drugs. 

With the means indicating a neutral position, there appears 

to be doubt in the respondents' minds concerning the technician's 

abilities along these lines. This doubt may indicate a deficiency 

in the technician's competency regarding this particular job facet— 

a deficiency which may be corrected by providing the technician with 

additional educational training or instruction. Such additional 

training may be presented during initial pharmacy education or made 

a part of a program of continuing education for the pharmacy 

technician. 
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The fifth and finaJ category of results examined were those 

attitudinal responses where the mean of the pharmacist's group 

indicated disagreement with the statement presented (mean = 3-50 to 

1 -00) while that of the technician was neutral or undecided (mean = 

3-51 to 4.^9) concerning the technician's proficiency in that parti

cular job facet. Two of the 32 statements (6.2%) fell into this 

category indicating a deficiency in the technician's competency 

regarding the statement subjects. The particular statements referred 

to in this category are: 

1.  Procedures for  handl ing invest igat ional  drugs.  

2. Organic and inorganic pharmaceutical chemistry. 

The results of a Student's t^ test applied to the differences 

in the means showed that a significant difference did exist between 

the means in both instances. This indicated that the attitudinal 

level or intensity was significantly different between the two groups. 

Even with this difference, there was doubt in the technician's mind 

and disagreement in the pharmacist's mind concerning the technician's 

overall proficiency in these particular job facets. As a result, 

additional educational instruction may be needed in order to correct 

the perceived deficiencies and improve the technician's overall 

competence in these facets of their knowledge. 

To summarize the findings of the comparisons between the 

attitudinal responses of the Navy pharmacy technician and the Navy 

pharmacy officer, the following observations are made: 

1. There were 32 statements requiring a response relative to 

the pharmacy technician's knowledge, abilities, skills, or 



competence. The 33rd attitudinal statement was to ascertain 

the opinion of both groups relative to whether or not they 

felt the need for a continuing education program designed 

for the Navy pharmacy technician. 

2. In 32 of the 32 attitudinal statements (100%) requiring an 

opinion concerning the pharmacy technician's knowledge, 

abilities, skills, or competence in a facet of his work, 

the pharmacy technician consistently rated himself as being 

more competent in his work than the pharmacist rated him. 

3. There were significant differences seen in the attitudinal 

mean in 29 of the 32 attitudes surveyed (90.6%) indicating 

that the attitudes of the pharmacist was seldom at the same 

level or intensity as that of the technician. 

k. Of the three cases showing no significant difference between 

the means, two cases were in agreement with the statements 

concerning the technician possessing adequate competency and 

one case was neutral or undecided concerning the technician's 

competency. These cases represented total agreement with 

one another concerning the statement but not necessarily 

total agreement with the statement itself. 

5. Concerning the attitudes being measured, there was agreement 

on the statement among both groups on 19 of the 32 attitudinal 

statements (59.^%) > agreement on the part of the technician 

while only a neutral attitude on the part of the pharmacist 

concerning 9 of the 32 attitudinal statements (28.1%), a 

neutral or undecided position on the part of both test groups 



concerning I of the 32 attitudinal statements (3.1%), dis

agreement on the part of the pharmacist while agreement on 

the part of the technician concerning 1 of the 32 attitudinal 

statement (3-1%)> and disagreement on the part of the 

pharmacist while a neutral position was held by the pharmacy 

technician concerning 2 of the 32 attitudinal statements 

( 6 . 2 % ) .  

Statements with attitudinal response means falling into the 

agreement category (mean = A.50 to 7>00) indicated that the pharmacy 

technician's abilities, skills, knowledge, or understanding of the 

job facet alluded to in the statement was felt or perceived to be 

adequate. With an opinion of adequacy on the part of the respondents, 

additional educational emphasis or improvement was not indicated as 

perceived deficiencies were not uncovered. 

Statements with attitudinal response means falling into the 

neutral or undecided category (mean = 3-51 to b.kS) indicated doubt 

in the mind of the respondent concerning the technician's possession 

of an adequate degree of ability, skill, knowledge, or understanding 

of that job facet alluded to in the statement. This presence of 

doubt indicates a perceived deficiency in the technician's competence 

and a need for improvement in his proficiency. 

Statements with attitudinal response means falling into the 

disagreement category (mean = 3.50 to 1.00) indicated disagreement 

with the statement concerning the technician as possessing an adequate 

degree of competency in that job facet alluded to in the statement. 
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Disagreement with the statement indicates a perceived deficiency in 

the technician's abilities, skills, knowledge, or understanding of 

those job facets and, thus, a need for improvement through additional 

educational instruction. 

The results of the foregoing comparisons has shown that 19 

of the 32 attitudinal statements (59.4%) indicate areas of adequate 

competency in the technician. The remaining 13 of the 32 attitudinal 

statements (*40.6%) indicate that perhaps some deficiencies do exist 

as perceived by the pharmacist and the pharmacy technician. The 

existence of these perceived deficiencies gives some clues as to 

areas of need for additional educational emphasis, either as part of 

the pharmacy technician's initial pharmacy training or as a subject 

to be handled through a program of continuing education for the 

pharmacy technician. 

From these results, it appears that the pharmacy technician 

is perceived to possess an adequate level or degree of competency in 

his abilities, skills, knowledge, or understanding regarding 19 of the 

32 attitudinal statements (59.4%) presented En the study. On the other 

hand, the results have indicated that there appears to be some degree 

of perceived deficiency concerning the pharmacy technician's abilities, 

skills, knowledge, or understanding regarding 13 of the 32 attitudinal 

statements (40.6&) presented in the study. The perceived deficiencies 

appeared to be most prevalent In the technician's knowledge or under

standing of (0 organic and inorganic pharmaceutical chemistry, 

(2) procedures for handling investigational drugs, (3) toxicology, and 

(4) the chemical and physical properties of drugs. With the above 
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information, it may now be possible to design a program of instruction 

to help correct these deficiencies. 

Selected Subgroups—Attitudinal 

In an attempt to localize or identify the factor or factors 

which may, in some way, contribute to or indicate a need for continu

ing education for the Navy pharmacy technician, several statistical 

tests were performed on the data collected. The various relationships 

examined and reported here under subgroups include: 

1. A comparison of the attitudinal responses according to 

whether a pharmacy technician had had post high school 

education or not. 

2. A comparison of attitudinal responses according to whether 

the technician had completed the 23-week training course or 

the 36-week training course. 

3. A comparison of attitudinal responses according to the 

respondent's position held in the pharmacy—a pharmacy 

technician, a staff pharmacist, or a director/assistant 

director of pharmacy. 

A. Comparison of attitudinal responses according to the amount 

of professional experience of the pharmacy technician and 

according to the grade attained on the cognitive quiz. 

5. A comparison of the attitudinal responses according to the 

professional experience of the pharmacy technician and the 

length of his training program. 
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Any of the above-described comparisons showing a significant relation

ship throughout the variable may indicate a possible correlation 

between the variables, a correlation which may be used as a future 

indicator for the need of continuing education for a technician. 

Subgroup I—Comparison of Attitude 
with Education Level 

A comparison of the attitudinal response was made after 

partitioning the technician sample into two groups. Group 1 encom

passed those pharmacy technicians who did not have any formalized 

education past the high school level (N = 102). Group 2 included 

those pharmacy technicians who completed high school and continued 

their formal education for anywhere from I to 7 years after high 

school (N = 192). 

The Student's t_ test was used to analyze the means of the two 

test groups through the 33 attitudinal responses. Of the 33 attitudi

nal statements examined, there was only one statistically significant 

difference in the means. On the statement that pharmacy technicians 

possessed an adequate ability and skill in consulting with and 

advising patients on their medication directions, drug storage, side 

effects and precautions, those respondents having no formal education 

past the high school level were significantly more in agreement with 

the statement (mean = 5-96, SJ) = ±1.12) than were those technicians 

who had had some formalized civilian education past the high school 

level (mean = 5-62, Sj) = ±1.26). The Student's jt test performed on 

two means indicated that there was a significant difference in the 

response means between the two groups (t = 2.25, £_= 0.02). 
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Since only one of the 33 attitudes (3.0&) studied showed 

any statistically significant difference in the means of the two 

groups, it is felt that formalized civilian education past the high 

school level had virtually no impact on the way respondents answered 

the attitudinal portion of the questionnaire. In other words, formal

ized civilian education past the high school level did not reveal any 

statistically significant differences in the level of agreement or 

disagreement regarding the pharmacy technicians perception of their 

abilities or competence. Thus, it can be concluded that formalized 

civilian educational background past the high school level, compared 

with the pharmacy technician who has not had this additional educa

tional background, cannot be used as a reliable indicator for per

ceived educational needs. 

Subgroup I I—Compar ison o f  At t i tude 
wi th  Length o f  Tra in ing 

In studying the effect of the length of the Navy pharmacy 

technician's training program on the response attained on the attitud-

nal portion of the questionnaire, statistically significant differ

ences in the means of the two groups were seen in only 3 of the 33 

attitudinal statements (9.IS). There appeared to be no statistically 

significant differences in the means of the other attitudinal 

responses. In this subgroup, Group 1 consisted of those Navy pharmacy 

technicians who completed the 23-week course of pharmacy technician 

instruction (N = 201) and Group 2 consisted of those Navy pharmacy 

technicians who completed the 36-week course of pharmacy technique 

(N = 80). Statistically significant differences in the means were 
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discovered to exist in the following three attitudinal response means: 

1. The Navy pharmacy technician possesses adequate ability and 

skill in typing prescription labels in a fast and efficient 

manner. The means for Group 1 and Group 2 were 6.04 (SD = 

±1.15) and 5-69 (SD = ±1.3*0, respectively. The result of 

the Student's t^ test performed on the means was t_ = 2.21 

(£ = 0.03). 

2. The Navy pharmacy technician has a good working understanding 

of the procedures for handling investigational drugs. The 

means for Group 1 and Group 2 were 4.33 (SD = ±1.79) and 

3-84 (SD - ±1.90), respectively. The result of the Student's 

t_ test performed on the means was = 2.03 (P_ = 0.04). 

3. The Navy pharmacy technician requires an on-going program 

of continuing education designed for their needs. The means 

of Group 1 and Group 2 were 6.27 (SD = 1.36) and 6.56 

0L2. = 0*94), respectively. The result of the Student's 

t^ test performed on the means was _t = -2.07 (£ = 0.04). 

The result of these comparisons indicate that there is vir

tually very little difference in the means of the attitudinal 

responses from pharmacy technicians who graduated from the 23-week 

program or the 36-week program. With only 3 of 33 responses (9.1%) 

demonstrating any statistically significant differences between the 

means of the two groups, it must be concluded that the length of the 

technician training program did not impact on the attitudinal 

responses obtained from the two test groups. As a result, the 
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length of the initial pharmacy technician training program does not 

appear to affect the technician's perception for additional educa

tional needs and cannot be used as a measure to indicate which group 

of technicians may require additional educational emphasis as per

ceived by their responses. 

Subgroup III—Comparison of Attitude 
with Pharmacy Position 

A comparison of attitudinal responses according to the 

position held in the pharmacy by the various respondents was examined. 

The one-way Analysis of Variance (ANOVA) test was used to determine 

if there were any significant differences in the means of the 

responses obtained in the attitudinal survey. The factor was set 

to be the position held in the pharmacy by the respondents. This 

factor was divided into three levels: (l) director or assistant 

director of pharmacy (N = 57), (2) staff pharmacist (N = 38), and 

(3) pharmacy technician (N = 292). The dependent or criterion vari

able is the attitudinal response with levels ranging from 1 (strongly 

disagree) to 7 (strongly agree). With a significant finding using 

the one-way analysis of variance, the Scheffe a posteriori test was 

applied to determine where the significance was located. The Scheffe 

procedure was used in this case because it is the most conservative 

of the a posteriori tests that can be performed on the ANOVA results. 

This means that the finding of a significant Scheffe will be a truly 

statistically significant finding with little chance of committing a 

Type I error as compared with the other a posteriori procedures. 
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Of the 33 attitudes studied, only 5 (15-2%) did not show some 

significant variability across the factor. In these five cases the 

attitudes of the three groups according to the position they held in 

the pharmacy were not significantly different from one another and 

they all shared the same relative opinion concerning the attitude 

being measured. Table summarizes these results. The criterion or 

dependent variable is the attitude being measured and refers to the 

Navy pharmacy technician as having the knowledge, ability, skill, or 

competence to adequately perform the tasks represented by the crite

rion. The factor or independent variable refers to the position held 

in the pharmacy by the respondents. This variable is broken down 

into three levels or groups. Group I is the director or assistant 

director of pharmacy, Group 2 is the staff pharmacist that works 

closely with the technician, and Group 3 is the pharmacy technician. 

The attitudinal means of these three groups are designated by using 

the symbol for mean (X) with the subscript number for the group. 

The F value is the statistical result of the analysis of variance 

performed on the means of the three groups. The £ value is the proba

bility or level of significance for our results, thus indicating 

whether our results are significant or not. 

Of the 33 attitudes studied, 28 (84.8%) displayed some 

significant variability across the factors. Application of the 

Scheffd a posteriori procedure produced three distinct subsets. The 

first subset displayed a significant Rvalue with no homogeneity 

across the factor levels. In other words, there was a significant 

difference in the attitudinal means at all three levels: director/ 
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Table 4. Summary of no statistical difference in the means of 
attitudinal response between the director or assistant 
director of pharmacy, staff pharmacist and technician 

?, r l* eL\° n  .  MS (between)  
Var iab le  -Factor  — )  - , .u-  \  
(attitude) (position) F p (w i thin) 

Navy &  ~ 

Medica l  X 2  = 4.38 2.11 0.12 
Depar tment  ^  =  

Record X2 = 5 . 3 2  2.03 0.13 

x3 = 5.75 

Chemical 
X! = 3-78 

X.3 = 3-99 

Drug Ii = 

Manufacture >[2 = A.50 1.^9 0.23 
Procedures ^ ̂  

Requiring £> = 6-28 

Continuing = 6A2 0.23 0.80 
Education n , 

" 3 " O • J/ / 

* (_Xj) = director or assistant director of pharmacy 

(X^) = staff pharmacist 

<X3) = technician 

3.75 
kW 

O u t p a t i e n t  * *  "  ^  2 k  

1-59 

Properties X2 » 3.65 1.^9 0.23 14^ 
of Drugs 

2.94 
1.97 

0.31 
TTIE 
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assistant director of pharmacy, staff pharmacist, and technician. 

There were three attitudes (9.IS) falling into this category. In 

these three cases the attitudinal level or Intensity between the 

three groups varied significantly from one another and that no group 

shared the same relative opinion with equal intensity of agreement. 

Table 5 summarizes these results. 

The second subset displayed a significant Rvalue with 

homogeneity seen between the attitudinal response means of Group 1 

and Group 2 and between Group 1 and Group 3 but not between Group 2 

and Group 3« This Indicates that there was attitudinal mean agreement 

or similarity between the staff pharmacist and the director/assistant 

director of pharmacy and, at the same time, between the pharmacy 

technician and the director/assistant director of pharmacy but not 

between the staff pharmacist and the pharmacy technician. There 

appeared to be a statistically significant difference in the means 

of the staff pharmacist and the pharmacy technician. Table 6 

summarizes these results. 

The third, and largest, subset displayed a significant _F 

value with homogeneity of the attitudinal means found to be among 

Group 1 and Group 2. The statistically significant difference in 

the means in this subgrouping is between both groups of pharmacists 

and the pharmacy technician. There are 21 attitudinal responses 

falling Into this subgrouping, representing 63.6% of the total of 

attitudes surveyed. The findings within this subset indicate that 

there were no statistically significant differences between the means 

of the staff pharmacist and the director or assistant director of 
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Table 5. Summary os statistically different means in the attitudinal 
response between the director_or assistant director of phar
macy (SO, staff pharmacist (£2), and technician (_X3) 

Cri terion 
Variable Factor MS (between) 

(attitude) (position) £ £ MS (within) 

Pharmacy = 5.86 

Responslb? 11 ties *2 = 5.20 21 .82 < 0.0001 

X_3 - 6.26 

Xi = h.31 

X3 = 5.15 

Pharmacology = 3.^7 31-^3 < 0.0001 "TtIj 

X.1 = 3.70 

Toxicology = 2-87 27-16 < 0.0001 

X3 = k.SB 

61.05 
2.25 
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Table 6. Summary of statistically different means in the attitudinal 
response between the staff pharmacist (X2) and the pharmacy 
technician (X.3) with_homogeneity of the director or 
assistant director (X^) 

Cri terion 
Variable 
(atti tude) 

Factor 
(posi tion) F_ £ 

MS (between) 

MS (wi thiri) 

Unit dose drug 
distribution 
system 

h 

h 

h 

= 4.97 

= 4.32 

= 5.23 

5.66 0.004 
15.16 
2.6B 

Check i ng 
drugs for 
contamination 

h 

1.2 

h 

= 5.07 

= 4. 60 

= 5.49 

9-96 <0.0001 
16.60 

1.67 

Organic and 
1 norgan i c 
Chemistry 

h 

I2 

IB 

= 3.58 

= 3.05 

= 3.84 

4.78 0.009 
U.10 

2.32 

Anatomy 
and 
phys iology 

Xi 

h. 

h 

= 4.35 

= 3.71 

= 4.60 

7-61 0.0006 
13.98 
1.84 
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pharmacy. Thus, we cannot reject the null hypothesis of no difference 

and can only fail to reject the assumption that it may be correct or 

true. In other words, we cannot reject the assumption that the atti

tudes of the staff pharmacist and the director or assistant director 

of pharmacy were relatively the same concerning the technician's 

competencies or proficiencies. 

In contrast, the attitude of the pharmacy technician regarding 

their abilities appears to be statistically different in the intensity 

of their means from that of both groups of pharmacists. Table 7 

summarizes these results. In the table, Xi represents the attitudinal 

mean of the director or assistant director of pharmacy, X2 represents 

the mean of the staff pharmacist, and X3 represents the attitudinal 

mean of the pharmacy technician. 

Thirty two of the 33 attitudinal statements deal with the 

technician's knowledge, ability, skill or competence relative to 

various facets of their job requirements. The remaining attitudinal 

response deals with a perceived need for the pharmacy technician. 

In 30 of the 32 attitudinal responses (93.8?) concerning the 

technician's knowledge, understanding, ability, skill or competence 

in some facet of their job requirements, the attitudinal mean of 

the director/assistant director of pharmacy more closely approached 

the attitudinal mean of the staff pharmacist. This is to say that the 

attitudinal response of the staff pharmacist regarding the technician's 

demonstration of adequate knowledge, understanding, ability, skill or 

competence in their job is somewhat more conservative 93-8% of the 
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Table 7. Summary of statistically different means in the attitudinal 
response between two groups of pharmacists and the pharmacy 
technician 

Cr i terion 
Variab l e 
(att i tude ) 

Pharmac y Department 

Med i ca l ierms 
and Abbrev i ations 

In ven tory Control 
Pr ocea u res 

Bas i c A r i thmetic 
C a I cuI at i ons 

lole i ght and 
Vo l ume Equ i va l ents 

Drug Dosages 

Aseptic Compounding 
Technique 

Typin g of 
Prescription Labe l s 

Provi d i n9 Drug 
Informat i on 

Detecting Drug 
Interact i ons 

Co nsult i ng and 
Ad vi s i ng Patients 

Factor 
( pes i t i o n ) 

X = 5. 60 

.8..: = 5. 25 

.8.. : 6. 10 

x = 5. 88 

~: = 5. 50 

~ : 6 . 42 

= 3. 95 

~: - 70 

.8.. : = 6 3 

X · = 4 9 1 

.8..: = 4' 59 

.8.. 3 ,. 5 . 64 

~ 1 - 5. 28 

~ = -4 ' 79 

~ 3 - 5 . 88 

.8.. : . 5 . 03 

X: = 4 . 80 

~ = - 5. 79 

~ : . 4 ' 53 

.8.. 2 = 3 . 90 

x 3 . 5. 24 

~ ~ = 5 . I 4 

~ : = s. 08 

~ ? = 5' 91 

~ : - 4. 28 

~: = 3 . 67 

~ 3 - 5. 4 3 

.8.. 1 . 3. 84 

x 2 - 3. 26 

.8.. 3- 5. OJ 

.8.. 1 . 4 . 93 

~ : -4' 35 

!.. : = 5. 74 

I 5. 40 ' 0. 000 I 

25. 65 < 0 . 000 1 

I 0 . 42 < 0 . 000 1 

I 7 . 4 I < 0.001 

19' 56 < 0. 000 1 

20 . 71 < 0.000 1 

17' 42 < 0. 00 0 1 

15.02 < 0 . 000 I 

46' 37 < 0. 000 I 

38.05 < :J . 000 I 

29.77 < 0 . 0001 

MS ( be twee r ) 

MS \ w i t'"'l i n ) 

I 6. 35 
"""T":"3b 

I 9. 22 
0 . 75 

2 3. : ~ 
2. i.L 

27 ' 73 
1:59 

25 ' 95 
ITJ' 

27 ' 22 
1":31 

38 . 52 
2."'T 

23.53 
""T57 

75 ' 56 
I . 6) 

75 . 71 
J:99 

44 . 33 
I. 99 
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Table ].--Continued. 

Criterion ~ (between ) 
Variable Factor 
(attitude) (position) £. ~ (within ) 

~ 1 . 4. 84 
Applying Knowledge 

~2 . 4. 52 17.81 < 0 . 000 1 27 . 88 
to Practice 1.57 

~3 . 5 . 57 

~l . 4. 67 

Pharmacy Calcu l ations b . 4. 50 21. 19 < 0. 0001 33. 02 
""T':5'b 

-~ 3 . 5 . 55 

~; . 4. 52 
Navy and Fe de ra 1 Laws, 

~2 . 4. 11 14 . 62 < 0 . 0001 
28. 47 

Rules and Regu I at ions 1.95 
~3 . s. 21 

~: . 5. 48 
Drug and Trade 

b . 5.:2 18.98 < 0.0001 
20.62 

Name Eou iva Ients 1. 09 
~3 . 6.11 

X. - 2 . 96 
Handling 

~: . 3. 10 15.95 < 0.0001 47.74 
Invest i gat i ona 1 Drugs 2 . ?9 

~= - 4. 17 

~: - 4 . 36 
Review Physic i an's 

!: - 4. 05 46. 16 < 0. 0001 
78.: 3 

Drug Orders 1:69 
~3 . 5. 68 

~l - 5. 21 
Controlled Drug t - 4. 75 30. 14 < 0 . 0001 41 . ~~ 
Dispens in g Functions I . ) 1 

~3 -6 . 05 

~1 - 3. 24 
Lacking in 

~2 - 3. 45 18 . 38 < 0 . 0001 
4 7. 66 

Telephone Etiquette 2.59 
~3 - 2.19 

Pharmacy ~1 - 4. 02 

Adm i n i s t rat ion ~2 - 3. 80 15.63 < 0. 0001 32 . I 3 
2:"56 

and Management 
~3 . 4 . 86 

Outpatient ~: -5. 67 
Prescript ion 

~2 . 5. 35 18.46 < 0. 0001 
18.58 

Di spensing l.3T 
Functions ~3 - 6. 23 
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time than is the attitudinal response of the director or assistant 

director of pharmacy. 

In most instances of pharmacy practice, the staff pharmacist 

works more closely with the pharmacy technician than does the adminis

trative director or assistant director of pharmacy. Because of this 

closer association of the staff pharmacist to the pharmacy technician, 

it is possible that more accurate perceptions of the technician's 

abilities are made by the staff pharmacist than by the director or 

assistant director of pharmacy. As a result, the opinions of the 

staff pharmacists in this study may reflect a more accurate perception 

of the pharmacy technicians' knowledge, understanding, abilities, 

skills or overall competency as they relate to the performance of 

thei r work. 

To summarize these results, there were five attitudinal 

responses whose group means exhibited no significant difference 

between the means. This accounted for 15.2% of the responses. In 

9.1S of the responses, the attitudinal means of the three groups 

were all significantly different from one another. In four responses 

(12.1%), the attitudinal means of the staff pharmacist and the 

technician varied significantly but that of the director or assistant 

director of pharmacy did not significantly vary from the means of 

either of the other two groups. In 21 of the 33 responses {63.6?), 

the means of the staff pharmacist and the director/assistant director 

of pharmacy were homogeneous with one another but varied significantly 

from the mean of the pharmacy technician. Combining the subgroupings 

where the staff pharmacist and the director/assistant director of 
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pharmacy had attitudinal means that varied significantly from those of 

the pharmacy technician, there were a total of 2k responses accounting 

for 12.1% exhibiting significantly different means. 

Subgroup IV—Comparison of Attitude 
with Experience and Grade 

A comparison of attitudinal responses according to the pro

fessional experience of the pharmacy technician and according to the 

overall grade that he attained on the cognitive quiz administered to 

him was investigated. The criterion or dependent variable was the 

attitude being studied. This was composed of seven levels ranging 

from strongly agree (7) to strongly disagree (l). The factor or 

independent variable was designed to be the professional experience 

of the pharmacy technician. This factor was divided into five levels 

according to the time the technician has been actively engaged in 

pharmacy practice since his pharmacy training course. These levels 

are divided into the following categories: (1) less than 2 years, 

(2) 2 to k years, (3) 4 to 8 years, (4) 8 to 12 years, and (5) more 

than 12 years. The second factor or covariate was the overall grade 

that the technician attained on the cognitive quiz administered to 

him. This factor was divided into two levels according to whether 

he passed {N = 150) or failed (N = 144) the cognitive quiz. The 

passing score was set to be 15% correct on the overall test with not 

less than 60% correct in any one of the six categories tested. The 

results of an analysis of variance statistical procedure performed on 

the 33 attitudinal statement response means provided only five sta

tistically signifficant effects out of a possible 99 effects (5-0%). 
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When controlling for grade attained on the cognitive quiz, 

the technician's professional experience appeared to have a signifi

cant effect on only one of the 33 attitudes. Table 8 summarizes these 

results. 

In this case, when the grade attained on the cognitive quiz 

by the technician was controlled for or held constant, the techni

cian's professional experience appeared to have an effect or impact 

on the attitude regarding the pharmacy technician's typing ability. 

This can be interpreted to mean that as a technicians' professional 

experience increases, so does their perception regarding their typing 

abi1i ty. 

When controlling for the technician's professional experience, 

the covariate grade appeared to have a significant effect on the 

Table 8. Analysis of variance summary table showing effect of 
professional experience on the attitudinal response while 
controlling for grade on the cognitive quiz 

Variable SS df MS 

Criterion - Prescription label typing ability 

Main Effect 
(profess ional 14.89 4 3.72 2.62 0.0*P' 
experience) 

(gra SeP ^ ^ ^ 

" indicates significance at the 0.05 level. 
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attitudinal responses in 2 of the 33 attitude statements. Table 9 

summarizes these results. 

In the above two cases, when the main effect factor, pro

fessional experience, was controlled for, it was seen that the grade 

attained in the cognitive quiz had some effect or relation to the 

attitudes regarding (1) the pharmacy technician's understanding of 

the operation and function of a pharmacy department and (2) the 

technician's knowledge of weight and volume equivalents commonly 

employed in pharmacy practice. The interpretation of these results 

indicate that professional experience had no effect on the attitudes 

regarding the pharmacy department or weight and volume equivalents 

but whether the technician passed or failed the exam did seem to 

have bearing on the attitudinal response. A follow up t_ test on the 

attitudinal means of the technicians passing and failing the cogni

tive quiz produced results as shown in Table 10. 

These results indicate that, in the above two cases, the 

technicians passing the cognitive quiz were significantly more in 

agreement with the statement regarding their knowledge and under

standing of the operations and functions of a pharmacy department 

and the weight and volume equivalents commonly employed in the prac

tice of pharmacy. In other words, those technicians passing the 

cognitive quiz perceived themselves as being more proficient in 

their knowledge and understanding of the functions and operations of 

a pharmacy department and of weight and volume equivalents used 

commonly in pharmacy practice than did those technicians who did 

not pass the cognitive quiz. 
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Table 9. Analysis of variance summary table comparing grades 
attained on cognitive quiz with attitudinal responses 
while controlling for professional experience 

Variable SS_ df_ MS_ F_ 

Cri terion = The operation and function of a pharmacy 

Ha in Effect 
(professional 9.68 it 2.k2 2.22 0.07 
experience) 

(gradedte 5'29 1 5'29 0.03* 

Criterion = The weight and volume equivalents 

Main Effect 

(professional 1.29 k 0.32 0.21 0.93 
experience) 

Covariate e. ^ „t 
(grade) 6'9° 1 6'3° l'-56 °-°3* 

Table 10. Comparison of significantly different attitudinal means 
for technicians who passed or failed the cognitive quiz 

Criterion Passing Failing 
Variable Mean Mean _t £ 

Pharmacy 
Operation 6.23 5-96 2.17 0.03" 
and Function 

Weight and 
Volume 6.03 5.72 2.19 0.03* 
Equivalents 
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When allowing free interaction of both the main effect 

(professional experience) and the covariate (grade), a significant 

interaction effect was seen with only 2 of the 33 attitudes under 

study. Table 11 summarizes these results. 

These results indicate that both factors or independent 

variables, grade and professional experience, have an interaction 

effect on the dependent variable, the attitude being measured. 

This is interpreted to be a proportional variation and interaction 

in that the more professional experience the pharmacy technician 

has and with a passing grade on the cognitive quiz, the higher will 

be the technician's opinion concerning his knowledge, understanding, 

ability, skill, and competence regarding the above two attitudinal 

statements. 

Considering the results of this analysis of variance with the 

attitudes being the dependent variable, and the independent variables 

—professional experience and grade—free to interact, very few 

significant interactions (<10%) were found to actually have any 

impact on the attitudinal response. Neither the technician's 

professional experience or his pass/fail status on the quiz, nor the 

interaction of the two had any significant bearing or impact on the 

attitudes surveyed in the study. 

Subgroup V~-Comparison of Attitude with 
Experience and Length of Training 

A comparison of the attitudinal responses according to the 

professional experience of the pharmacy technician and according to 

the length of his training program was examined. The criterion or 
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Table 11- Analysis of variance summary table showing the statistically 
significant interaction effects of professional experience 
and grade on the attitudinal mean 

Variable S£ df MS F_ £ 

Criterion = The operation and function of a pharmacy 

Main Effect 
(professional 9*68 k 2.k2 2.22 0.07 
experience) 

Covariate _ .n ~ r AA > nr _^, 
(grade) 59 ^ 9 5 0.03-

Explained 14.97 5 2.99 2.74 0.02* 

Criterion = The typing of prescription labels 

Main Effect 
(profess ional 14.89 A 3.72 2.62 0.04* 
experience) 

(grade)^ 1,60 1 1-60 1,12 0,29 

Explained 16.49 5 3-30 2.32 0.04* 

* indicates significance 
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dependent variable was the attitudes under study, of which there were 

33- The first factor or independent variable was the pharmacy tech

nician's professional experience in pharmacy since his graduation from 

the basic pharmacy technician training program. The technician's 

professional experience is divided into five levels according to the 

length of time in years: less than 2 years (N = 95), 2 to A years 

(N = 109), A to 8 years (N = 48), 8 to 12 years (N = 12), and more 

than 12 years (N = 8). The second independent variable, the 

technician's training program length, was divided into two levels 

according to the length of time in weeks: 23 weeks (N = 197) and 

36 weeks (N = 75)• 

An analysis of variance statistical procedure was used to 

analyze the interactive effects of the two factors and their effect 

upon the criterion variable. The ANOVA program evaluated the 

effects of each factor alone on the criterion variable while con

trolling for the other factor as well as the effects of any two-way 

interactions. Of the 99 possible relationships on the 33 variables, 

only 1 was found to be significant. While controlling for the 

length of the training program, the technician's professional experi

ence was found to have a statistically significant effect on the 

criterion variable relating to the technician's understanding of the 

operation and function of a pharmacy department. Table 12 summarizes 

these results. 

In this instance, there appeared to be no interactive 

effects on the dependent variable. In all other 32 cases, there 

appeared to be no significant relationships involving the independent 
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Table 12. Analysis of variance summary table showing the statistically 
significant effect of the technician's professional experi
ence on the attitudinal variables while controlling for the 
length of the training program 

Variable df MS £ p 

Criterion = The operation and function of a pharmacy 

Variation Source 

Between groups If).OA 5 2.01 1.94 0.09 

10.00 4 2.50 2.42 0.05-
Professional 

experi ence 

Tl*tength K35 1 K35 '-3' °"25 

Two-way 2 Q>70 Q<68 0.5! 
interaction 

Within (error) 281.68 273 1.05 

indicates significance at the 0.05 level 
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variables, professional experience and training length, either 

separately while controlling for the other or together as an inter

active effect. With only 1 significant effect out of a possible 99 

in this series of tests (1.0%), there appears to be no impact or 

interplay from the technician's professional experience or the length 

of his pharmacy technician training program on the attitudinal 

responses given. 

In conclusion, the statistical comparisons of the dependent 

variable—the attitudinal responses—made with the independent 

variables—professional experience, training program length, educa

tion past the high school level, the respondent's position in the 

pharmacy, and the grade attained on the cognitive skills test— 

demonstrated no significant impact upon one another, either alone or 

in combination with another variable. Therefore, it can be concluded 

that such independent variables, as discussed above, have little or 

no impact on the attitudinal responses concerning the technician's 

possession of proficiency regarding the various job facets as alluded 

to in the statements presented. As such, these factors have little 

value in predicting or determining a need for continuing education. 

The Cognitive Quiz 

The cognitive quiz was completed by 295 Navy pharmacy 

technicians stationed at Naval medical facilities in the United 

States and overseas. The technicians in the sample group were all 

on active duty and currently engaged in the practice of pharmacy in 

either a Naval regional medical center, Naval hospital, Naval 
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regional medical clinic or Naval dispensary. The 295 Navy pharmacy 

technicians completing the cognitive quiz represented 75-3% of the 

total population of 393 under study. 

The cognitive quiz was composed of 50 multiple choice ques

tions. The 50 questions were categorized into six basic groups, all 

dealing with aspects of prescription processing knowledge and skills. 

A passing score on the cognitive quiz was set to be an overall 

average of 75% correct with not less than 60% in any one of the six 

sections. This grade-point standard was designed after the standards 

set by the National Association of Boards of Pharmacy for the 

National Pharmacy Achievement Test. 

The reliability and validity of the test instrument was 

determined to be of a satisfactory level by Libby (1975) who adminis

tered this test to pharmacy technicians in the Army. In order to 

add credibility and strength to the findings of Libby, the relia

bility and validity of the test instrument were recalculated using 

the data obtained in this study. 

The reliability coefficient for the instrument used in this 

study was calculated using the Kuder-Richardson Formula 21. This 

formula is considered by some authorities to be the most appropriate 

method for determining the internal consistency of test instruments 

which are scored dichotomously as right or wrong or using some other 

all or nothing system. Additionally, this method will tend to yield 

reliability coefficients that are much more conservative than those 

obtained by any split-halves method. Kuder-Richardson coefficients 

are mathematically found to be the overall average of all possible 
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split-half coefficients. Gronlund (1977) considers this method to 

yield relatively conservative results and a range of 0.60 to 0.80 is 

thought to be indicative of reliability in the instrument being 

evaluated. For this study, a reliability coefficient of .68 was 

calculated using the Kuder-Richardson Formula 21. In light of this 

result, this coefficient appears to be of a satisfactory level to 

indicate reliability in the cognitive quiz test instrument used in 

this study. 

The test instrument was examined carefully by the investiga

tor to evaluate the face validity of the measure. In addition, the 

test instrument was examined by the directors of the two Navy phar

macy technician training programs as a means of checking the face 

validity of the test. Both examiners agreed that the test instrument 

appeared to be well-constructed and relevant, pertaining to the 

information passed on to the technicians in their training program, 

and information required for being able to properly process prescrip

tions in the pharmacy setting. The results of the reviews for face 

validity have indicated that the test does possess an adequate 

degree of accuracy in determining the technician's ability, skill, 

knowledge, or understanding of the prescription processing procedure. 

Another validity test was used to assess the degree of accu

racy with which the measurement instrument was found to be valid. 

The results of the quiz were compared with an established measure in 

order to determine the degree of concurrent criterion validity. The 

technician's overall average on the test was compared with their 

final standing in class upon graduation from their pharmacy training 
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program. It was found that those technicians graduating in the top 

25% of their class scored higher than those graduating in the bottom 

25% of their class (mean = 83.7%. SD. = 7*7 vs. mean = 76.5%, SD = 

10.0). The resulting _t value of 3.77 indicated that there was a 

statistically significant difference in the test means between the 

two groups. Therefore, it can be concluded that the test instrument 

does possess a satisfactory level of criterion validity on the basis 

that the technicians graduating with higher grades scored higher on 

the test used in this study. 

As a result of the above findings, it is the judgment of 

this investigator that the cognitive test instrument possessed a 

satisfactory level or degree of consistency and accuracy for use in 

this study. 

The cognitive quiz was divided into six sections reflecting 

six skills required of the pharmacy technicians in the performance 

of their work concerning prescription processing. The skills or 

knowledge tested are: 

1. Generic and trade name equivalents. 

2. Drug dosage ranges. 

3. Drug interactions. 

*». Federal and Navy dispensing regulations. 

5- Directions for drug dosage administration. 

6. Drug product identification. 

Each section was scored on the basis of the percentage of the 

questions answered correctly. The results of the cognitive quiz are 

presented below. 
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On the section concerning the usage of generic and trade 

name equivalents, the mean score was 91.3% (SD *= 10.7). Only 1.k% 

of the respondents did not achieve a minimum passing score of 60%. 

From this information, the majority of respondents (98.6%) did 

achieve a mastery level on this section and the overall score on the 

section was considered to be relatively high. Libby (1975) found a 

similar high average score on this section with the technicians he 

surveyed in the Army (mean = 88-7%)-

On the second section concerning drug dosage ranges, the mean 

score was 76.2% (SD = 17.2). Of the technicians taking the test, 

18.6% did not achieve a minimum passing score of 60%. From this 

information, the majority of respondents (81.4%) did achieve a 

mastery level on this section. However, the overall average was 

somewhat low. These results compared similarly with those of Libby 

(1975) as he found the average score for the Army technicians to be 

59-6% for this section. Although the average score for the Navy 

technicians was found to be of mastery level, that of the Army 

technicians was found to be below mastery. The fact to note is that 

the average score for this section for both the Navy and Army phar

macy technicians was well below the overall average score for the 

enti re exam. 

On the section concerning drug interactions, the mean score 

was 67.2% (SD = 19.8). Of the technicians taking the quiz, 29.5% did 

not achieve the minimum passing score of 60%. From this information, 

the majority of respondents (70.5%) did achieve a mastery level. 

However, the score was somewhat low when compared with the overall 
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average. Libby (1975) found similar results with the Army pharmacy 

technicians in his group as the average score there was 46.1%. While 

the average score for the Navy technicians was found to be of mastery 

level, that of the Army technicians was found to be substantially 

below the mastery level. The average score for this section in both 

the Navy and Army technician groups was well below the corresponding 

overall averages for the entire test. 

On the sections concerning Federal and Navy dispensing laws 

and regulations, the mean score was 79-3% (SD = 17.7)* Of the 

pharmacy technicians taking the test, 18.0% did not achieve a passing 

score of 60%. From this information, it was found that 82.OS of the 

technicians achieved a mastery level on this section. Again, the 

score on this section was below the overall test score. Libby (1975) 

observed that the score for the Army technicians taking the test was 

73-9% for this section. The average score for the Navy and Army 

technicians was of a mastery level, although slightly below their 

respective overall test averages. 

On the section concerning the patient's directions for 

dosage administration, the mean score was 86.5% (SD = 1*».6). Only 

4.7% of the respondents did not achieve a minimum passing score of 

60%. From this information, 95-3% of the technicians taking the exam 

did achieve a mastery level for the section. In this case, the score 

was relatively high indicating proficiency in knowledge on the sub- • 

ject matter in the section. Libby (1975) found that the Army techni

cians also attained a mastery level on this section with an average 

of 78.6%. 
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On the last section concerning product identification as an 

aid in selecting the appropriate medication as prescribed, the mean 

score for the study was 8^.6% (SD = 12.3). Only of the techni

cians taking the exam did not achieve a minimum passing score of 60% 

From this information, 95.9% of the respondents did demonstrate a 

mastery level of knowledge on the subject matter in this section. 

In this case, the average score was relatively high indicating a 

relatively high level of proficiency. In comparison, Libby (1975) 

found that his technicians in the Army also attained a mastery level 

on this section of the exam with an average of 80.1%. 

Concerning the overall score, the mean was calculated to be 

81.1% (SD = 9.8). The high score attained by one technician was 

100% and the low score attained by one technician was kk%. In 

comparison, the Army study by Libby (1975) revealed an overall aver

age score of 71 • *•% on the cognitive skills test. 

When the individual's overall pass/fail status was computed 

according to the standards set for the study, the final result was 

that 51.2% of the responding technicians were able to attain an over 

all average of at least 75% with not less than 60% in any one 

section. A parallel comparison figure was not available from Libby1 

study regarding the overall pass/fail status of Army pharmacy techni 

cians. 

Table 13 ranks the various sections according to the perfor

mance ratings for each section. 

I t  can be seen that  the rankings were almost ident ical  

between the Army study and th is study wi th the except ion of  Sect ions 
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Table 13- Performance ranking of the cognitive quiz sections 

Mean Score Mean Score 
(Navy} (Army) 

Cogni t ive Sect ion % % 

Sect ion t 
gener ic and t rade names 

Sect ion V 
d i rect ions for  pat ient  

Sect ion VI 
product select ion 

Sect ion IV 
dispensing regulat ions 

Sect ion I  I  
dosage ranges 

Sect ion I  I  I  
drug interact ions 

91.3 88.7 

86.5 78.6 

84.5 80.1 

79-3 73-9 

76.2 59-6 

67.2 46.1 

Test average overal l  81.1 71.4 
N » 295 N = 97 
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V and VI which were switched in the Army study. Libby's study 

demonstrated definite weakness in proficiency in Sections II (drug 

dosage ranges) and III (drug interactions) by virtue of the Army 

pharmacy technicians not attaining an overall mastery level in those 

sections. This study involving Navy pharmacy technicians does not 

show weakness in any section by virtue of not attaining mastery 

level, as all section averages were above the minimum mastery tevel 

of 60%. However, it is the opinion of this investigator that weak

ness is evidenced for this study in the sections where the averages 

fall below the overall quiz average of 81.IS. As a result, weakness 

in proficiency of knowledge was demonstrated by the Navy technicians 

in Sections II (drug dosage ranges), 111 (drug interactions), and IV 

(Federal and Navy dispensing laws). 

These results indicate that perhaps additional educational 

emphasis is needed in the areas of drug dosage ranges, drug inter

actions, and the rules, laws, and regulations governing pharmacy 

practice in the military. Such educational emphasis may be provided 

at the pharmacy technician training level or through an organized 

program of continuing education for the Navy pharmacy technician. 

Selected Subgroups—Cognitive 

In order to ascertain whether or not there were any signifi

cant relationships between the technician's pass/fail status on the 

cognitive quiz and the attitudinal responses or the demographic 

variables, statistical comparisons were made and analyzed. 



125  

Subgroup I—Comparison of  Att i tudes 
wi th Grade on the Quiz 

An analysis of the attitudinal means of the pharmacy techni

cians according to whether they passed the cognitive quiz (N = 15) or 

failed (N = \kk) was studied. An application of the Student's 

t_ test was used to determine if there was a significant difference 

in the attitudinal means of the two groups. The analysis of the 33 

attitudinal statements found only two means (6.1%) to be statisti

cally different for the two groups. Table 10 on page 111 summarizes 

these results. It may be concluded from this data that the pass/fail 

status of the technician on the cognitive quiz had little or no 

significant effect on the attitudinal response obtained from the 

techn i c ian. 

Subgroup I  I  --Comparison of  At t i tudes 
wi th Demographic Data 

Finally the technician's pass/fail status on the cognitive 

quiz was examined and compared with certain demographic variables. 

The Chi-square statistical test for independence was applied to the 

variables in search of any existing relationships. Table 1A summa

rizes these findings. 

Nonsignificant Chi-square values were obtained on eight of 

the 12 demographic relationships (66.7%)• The following demographics 

demonstrated no relationship to the technician's pass/fail status 

on the cognitive quiz: 

1. The type of facility the technician works in. 
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Table 1A. Chi-square summary table for tests of independence comparing 
technician's pass/fail status on the cognitive quiz with 
various demographic variables 

Independent Chi- Level of 
Variables df square Significance 

Dependent Variable = Pass/Fail Status on the Cognitive Quiz 

3 2k.07 < 0.0001 
Class Standing 
(4 levels) 

Type of Facility , . , 
(2 levels) 1 ''63 °'20 

I 0.10 0.75 

5 2.k3 0.79 

Technician's Age R 

(25 levels) 28'15 °'25 

1 0.00005 0.99 

Continuing Education 
Status (2 levels) 

Continuing Education 
Frequency (6 levels) 

Technician's Sex 
(2 levels) 

Technician's Rate 
(6 levels) 19.30 0.002 

Number of Years Technician 
has been in the Navy 20 4^.29 0.001 
(21 levels) 

Years of Education 
After High School 7 5.06 0.65 
(8 levels) 

Training Program , _ 
Location (k levels) 3 2*35 °*50 

Training Length . 
(6 levels) 5 7*32 °*20 

1 

Years in Pharmacy __ _ 
Practice (18 levels) 17 5"-50 < °-0001 
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2. Whether or not the technician is provided with a program of 

continuing education, 

3. The frequency of continuing education being provided to the 

techni cian. 

The age of the technician. 

5. The sex of the technician. 

6. The post high school educational level of the technician. 

7- The location of the pharmacy technician training program. 

8. The length of the pharmacy technician training program. 

Libby (1975) noted in his study that there was no significant 

difference in the Army pharmacy technician's overall average on the 

cognitive skills test whether they had college education past the 

high school level or not. 

From the results of these findings, it may be concluded that 

these demographic variables do not appear to have any affect on the 

Navy pharmacy technician's demonstrated proficiency with the cogni

tive skills test. 

On the other hand, significant Chi-square values were 

obtained on four of the 12 demographic variables (33.3%). Regarding 

the technician's rate or rank in the military service, the resulting 

Chi-square of 19.30 {£ = 0.002) indicates that there is some systema

tic relationship existing between the variables—a dependency of one 

variable upon the other. In this case, as the technician's rank 

Increased, so did his probability of passing the cognitive quiz. 
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With regard to the number of years the pharmacy technician 

has been practicing pharmacy since his graduation from the basic 

pharmacy technician training program, the resulting Chi-square value 

of 54.50 (p < 0.0001) indicates that there is some systematic rela

tionship existing between the technician's pass/fail status on the 

cognitive quiz and the number of years the technician has been 

practicing pharmacy since his graduation from the basic technician 

training program. In other words, there appears to be a dependency 

of one variable upon the other variable. In this case, as the number 

of years that a technician has practiced pharmacy increases, so does 

his probability of passing the cognitive quiz. 

The third significant relationship existing between the 

pharmacy technician's pass or fail status on the cognitive quiz and 

the total number of years that the pharmacy technician has been in 

the Naval service produced a resulting Chi-square value of 44.29 

(£ = 0.001). This indicated that there is a systematic relationship 

between the two variables. In this case, as the number of years that 

a technician has been in the service increases, so does his proba

bility of passing the cognitive quiz. 

The fourth significant relationship found was that involving 

the pharmacy technician training program class standing. The 

resulting Chi-square value of 24.07 (£ < 0.0001) indicates that there 

exists some sort of systematic relationship between the variables. 

In this case, the higher the technician ranked in his pharmacy class 

standing, the higher is his probability of passing the cognitive 

quiz. 
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Open-ended Comments 

At the completion of the attitudinal portion of the question

naire, the pharmacists and the technicians were asked to comment on 

and list any topics or subjects which they felt should be included 

or emphasized, deleted or deemphasized in the basic pharmacy techni

cian training program. The following paragraphs will briefly discuss 

the more frequent comments received from both groups. 

More Emphasis on the Subject Matter— 
Pharmacy Technician 

Pharmacy technicians in the study were asked to comment on 

what subjects or topics that they felt from their pharmacy experience 

should be added to or receive additional emphasis in their initial 

pharmacy technician training program. Table 15 represents the 

Table 15* Topics or supjects requiring additional emphasis in the 
technician training program--technician response 

Number of 
Subject Cases Percentage 

Interactions and incompatibilities 105 35-6 

intravenous admixtures and 
aseptic technique 

82 27.8 

Pharmacology 56 19.0 

Chemistry A8 16.3 

Toxicology A6 15-6 

More time for program 36 12.2 
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six most prominent findings from the 295 Navy pharmacy technicians 

responding to the questionnaire. 

it is particularly noteworthy that 35.60 of the respondents 

felt that more emphasis should be placed on drug interactions and 

incompatabi1ities in the technician training program. The need for 

this is strengthened by the fact that the technician's lowest section 

score on the cognitive quiz was that concerning drug interactions and 

incompatabi1ities (overall mean = 67.2%,.SJ)= 19.8). Comparing this 

with the attitudinal response of the technician regarding the techni

cian as possessing an adequate ability and skill in detecting and 

evaluating common drug interactions and incompatabilities, the Navy 

pharmacy technician was only weakly in agreement with the statement 

(mean = 5.01, = l.^A) while the pharmacist was in weak disagree

ment concerning the technician's abilities in the area of drug 

interactions and incompatabi1ities (mean = 3.61, SD^= 1.33). From 

this data, it may be concluded that more emphasis on drug interactions 

and incompatabi1ities is needed in the pharmacy technician's training. 

One comment made by 36 of the 295 respondents (12.2^) calls 

for additional time in the training program. These technicians felt 

that too much material was being presented to them in too short a 

period to allow for adequate digestion and comprehension of the 

material or instruction. There were no comments contradictory to 

this statement—no one felt the training course was too long. 

Regarding the technicians' comments calling for more emphasis 

to be placed on intravenous admixture and aseptic technique, pharma

cology, pharmaceutical chemistry and toxicology, the scores on the 
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attitudinal questionnaire regarding the technician as possessing an 

adequate ability, skill, knowledge or understanding of the subjects 

were relatively low. Table 16 reflects these findings. 

In these cases, it Is the technicians' perception thaty 

they require more emphasis on these subjects. The attitudinal 

responses concerning the technician's abilities, skills, knowledge, 

or understanding of these subjects, as made by both the technician 

and the pharmacist, indicate that the technician is lacking or 

weak in these areas. 

Table 16. Comparison of technician's comments calling for additional 
emphasis with attitudinal response regarding technicians' 
abilities or knowledge in these subjects 

Technician 1 

Att i tude 
s Pharmaci st1 

Att i tude 
s 

Subject (Mean) (SD) (Mean) (SD) 

Interactions and 
calculations 

5.01 (l.W) 3-61 (1.33) 

IV admixture and 
aseptic technique 

5.2k (1.53 4.27 (1.37) 

Pharmacology 5.15 (1.58) 3-99 (1.3*0 

Chemi stry 3.8*1 (1.58) 3.36 (1.32) 

Toxicology *t.58 (1.58) 3.38 (1.29) 
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More Emphasis for the Technician— 
Pharmacist's Response 

The pharmacists were asked to comment on what subjects or 

topics they felt should be added to or receive additional emphasis in 

the technician's pharmacy training program. Table 17 represents the 

six most prominent findings from the 99 pharmacists responding to the 

survey. 

It was found that three subjects placing hi ghest among the 

techniclan 1s comments— interactions/incompatab11Tties, intravenous 

admixture/aseptic technique, and Pharmacology—were al so ranked among 

the top four of the pharmacists' comments. This indicated that the 

pharmacists and technicians commenting on perceived needs for 

Table 17- Topics or subjects requiring additional 
technician training program—pharmaci sts 

emphasis in the 
' responses 

Subject 
Number 
of Cases Percentage 

Intravenous admixture and 
aseptic technique 

27 27.3 

Interactions and 
incompatibili ties 

22 22.2 

Pharmaceutical calculations 22 22.2 

Pharmacology 21 21.2 

Typing skills 20 20.2 

Unit dose systems operation 13 13-1 
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additional emphasis agreed on the subjects they felt to be most 

important in this category. 

A comparison of the pharmacists' comments calling for addi

tional emphasis on these six subjects was made with the pharmacist's 

and the technician's attitudinal response regarding the technician's 

abilities, skills, knowledge, or understanding in these subject areas. 

Table 17 reflects these comparisons. Table 18 reflects the comparison 

of the pharmacist's comments not shared by the technicians with the 

attitudinal response concerning the technician's abilities, skills, 

knowledge, or understanding of these subjects. 

From this data, it was found that the technicians are in 

relatively strong agreement with the statement that they do possess 

adequate abilities, skills, knowledge, and understanding of these 

Table 18. Comparison of pharmacist's comments calling for additional 
emphasis with attitudinal response regarding technician's 
abilities or knowledge in these areas 

TechnIci an 
Atti tude 

's Pharmaci st 
Atti tude 

's 

Subject ^Mean) (SJD) (Mean) (SD) 

Pharmaceutical 
calculations 5.55 (1.23) 4.62 (1.30) 

Typing techniques 5.91 (1.21) 5.13 (1.36) 

Unit dose drug 
delivery systems 

5.23 (1.69) *t. 72 (1.48) 
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subjects while the pharmacists share this view only regarding the 

technician's typing skills. The pharmacists demonstrate only a 

neutral-to-weak level of agreement on the attitudes concerning the 

technician's abilities, skills, knowledge, or understanding of 

pharmaceutical calculations and unit dose drug distribution systems. 

This data suggests that there perhaps is a need for additional 

emphasis for the technicians in the areas of pharmaceutical calcula

tions and unit dose drug distribution systems but that a perceived 

need may not exist for additional emphasis on typing skills. How

ever, since the comments regarding additional emphasis as depicted 

in Table 18 were not held by both the pharmacist and the technician, 

any suggestion for further emphasis on these subjects would be based 

on rather limited or weak grounds. 

Less Emphasis for the Technician-
Technician and Pharmacist 

The pharmacists and the technicians were also asked to 

comment on what subjects or topics they felt should be deemphasized 

or deleted from the technician's basic pharmacy training course. 

Compared with the number of comments calling for more emphasis on 

subjects, there were relatively few comments calling for deemphasis 

or deletion of subject matter. Some of the technicians and pharma

cists felt that chemistry, compounding, history, and pharmacology 

should be deemphasized. Table 19 summarizes these results. 

These results indicate that there is a relatively strong 

feeling between the respondents that perhaps pharmaceutical chemistry 

and compounding skills should be deemphasized in the technician 
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Table 19. Comments of technicians and pharmacists concerning topics 
or subjects which should be deemphasized in the pharmacy 
technician training program 

Subject 

Technicians 

Number Percentage 

Pharmacists 

Number Percentage 

Pharmaceutical 
Chemi stry 

Compound i ng 

Hi story 

Pharmacology 

57 

36 

8 

7 

19-3 

1 2 . 2  

2.7 

2 . k  

22 

8 

0 

2 

2 2 . 2  

8 . 1  

0 

2 . 0  

training program. This is in opposition to other comments received 

that these subjects should be more heavily emphasized. In comparing 

the attitudinal response concerning the technician's abilities, 

skills, knowledge and understanding of pharmaceutical chemistry and 

compounding, indications point more in the direction of a requirement 

for additional emphasis regarding these subjects, even in light of a 

higher percentage of recommendations for deemphasis on the techni

cian's part. The call for deemphasis on these subjects may be in 

concert with the fact that far less compounding is being done in Navy 

pharmacy now than was done some years ago and, thus, less need for as 

much emphasis in the training program for chemistry and compounding. 

However, the profession of pharmacy and pharmaceutical sciences is 

based on a background of chemistry which is still required in order 

to understand pharmaceutical principles. 
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From the data in this section, it may be concluded that there 

appears to be a perceived need for additional educational emphasis on 

subjects concerning drug interactions and incompatabi1ities, intra

venous admixture and aseptic technique, and pharmacology. This is 

based on comments made by both the pharmacy technician and the pharma

cist and supported by the attitude of both groups concerning the 

technician's abilities, skills, knowledge, and understanding, or lack 

of, in these subjects. The deemphasis of any subject did not appear 

to be based on significant or substantial evidence from a perception 

of knowledge point of view. However, there did appear to be a call 

for a deemphasis in chemistry and compounding from a point of view of 

lack of use. 



CHAPTER 5 

CONCLUSIONS AND RECOMMENDATIONS 

Technicians have been used in the profession of pharmacy for 

several decades and their use has sparked much emotion and controversy 

over the years. The acceptance of the technician as a valuable member 

of the pharmacy team has been hampered by myths and unfounded beliefs 

such as the technician replacing the pharmacist. As the call becomes 

more acute for the pharmacist to turn his attention away from the rou

tine mechanical and repetitive tasks and focus on the more professional 

patient-related activities and new programs within pharmacy, recogni

tion of the pharmacy technician as a means of freeing the pharmacist 

for a more professional role becomes a reality. 

In order for the technician to be able to step in and assist 

the pharmacist, he must be properly and adequately trained and edu

cated. Proper training and education of these personnel is essential 

for their safe and effective utilization in pharmacy. What the tech

nician should and should not be allowed to do in pharmacy remains a 

controversial subject. Task analyses and job descriptions are being 

developed by state legislators and the professional associations which 

allow for a clearer definition of the technician's role. 

Of great concern to the public and to the medical professions 

is the continued competency of the practitioner. Because of inflation 

and the rising cost of health care, the consumer is demanding the very 

best of service and care for his health-care dollar. There is no sure 
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138 

way, thus far developed, to guarantee continued competency in an indi

vidual. However, continuing education has been proclaimed as the only 

i 

means by which the necessary "tools" for continued competency may be 

provided to the health-care professional. 

Continued competency for the pharmacy technician is just as 

essential as it is for the pharmacist. As the role of the technician 

expands and the complexity of his job becomes greater, so does the 

need for further education. Such a program can provide the pharmacy 

technician with the educational tools which form the basis for con

tinued competency in his ever-changing career. 

The Navy pharmacy technician is no different from the pharmacy 

technician in the civilian sector. Their roles and utilization are 

expanding. They have the same needs for maintaining or improving 

thei r competence. 

This study has attempted to demonstrate that a perceived need 

does exist for continuing education for pharmacy technicians in the 

Navy. In addition, this study has attempted to identify certain areas 

of knowledge or subjects where the greatest need for further educa

tional emphasis or continuing education is needed. This study has 

also isolated a few topics which are perceived to be areas requiring 

more or less emphasis at the basic pharmacy technician training level. 

The attitudinal questionnaire administered to the Navy 

pharmacists and the Navy pharmacy technicians sought to measure the 

attitudes of the pharmacists and the technicians regarding the abili

ties of the average pharmacy technician in the Navy. The results of 

the questionnaire have indicated that there is a perceived need for 



139 

continuing education for the pharmacy technician in the Navy and have 

also indicated several areas or topics which should be addressed in 

the continuing education programs. 

In analyzing the results of the attitudinal questionnaire, it 

was noted that the technicians' evaluation of their overall proficiency 

was uniformly high in comparison to the pharmacists' evaluation of the 

technicians' overall proficiency. This Indicated that in all ques

tions, the technician expressed a great deal of self-confidence in his 

abilities and knowledge regarding the subject matter questioned. 

The questionnaire was composed of 33 statements requiring that 

the respondents mark their level of agreement or disagreement with the 

statement. Thirty-two of the statements called for an attitude con

cerning the technicians' abilities, skills, knowledge or understanding 

of some facet of their work. The 33rd statement requested the respon

dents to indicate their attitude concerning the technicians' need for a 

program of continuing education. Regarding this 33rd statement, both 

the pharmacists and the technicians very strongly felt that the techni

cians did require a program of continuing education designed for their 

needs. 

On the 32 attitudes calling for an expression concerning the 

technicians' competency, there was agreement between both groups on 19 

statements (59.4%) considering the technician as possessing an adequate 

degree of proficiency in those subject matters. This indicates that 

perhaps the technician does not need further emphasis or continuing 

education on these topics. Regarding the remaining 13 statements 

(40.6%) , there appeared to be some doubt in the respondent's minds 
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concerning the technicians' possession of an adequate degree of pro

ficiency in the topics alluded to in the statements. 

In evaluating the attitudinal questionnaires, the greatest 

degree of doubt concerning the technician's proficiency was seen to be 

the attitudes concerning the technicians' abilities or knowledge of 

organic and inorganic pharmaceutical chemistry and procedures for the 

handling of investigational drugs. From the attitudinal responses, 

these indicate the greatest areas of perceived deficiency in the tech

nicians' ability, skill, knowledge, or understanding of these topics. 

To a lesser extent, doubt concerning the technicians' proficiency was 

noted in the areas of toxicology and the chemical and physical proper

ties of the drugs the technician handles. There appears to be a per

ceived deficiency of competency in these areas which may indicate a 

need for continuing education. To a moderate degree, a lack of profi

ciency was indicated in the areas of drug purchasing and inventory con

trol, drug interactions and incompatibilities, anatomy and physiology, 

pharmacy administration and management, pharmacology, intravenous 

admixture services, and aseptic technique, Navy and Federal laws, 

rules, and regulations, effective review of a physician's drug order, 

and providing drug information to other health professionals. These, 

too, may be areas where a need for continuing education, as perceived 

by the respondents, does exist. All in all, perceived deficiencies in 

the Navy pharmacy technicians' abilities, skills, knowledge, or under

standing were demonstrated in 13 of the 32 attitudes (*»0.6%) examined, 

while 19 of the 32 attitudes (59.indicated competency in the tech

nician. This high percentage of perceived deficiency of abilities, 
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skills, knowledge or understanding regarding the technicians' profi

ciency on the job is a significant indication of a need for additional 

educational emphasis or continuing education in order to provide the 

technican with the "tools" necessary for competency in his work. 

An analysis of whether or not post-high school education had 

any effect on the technician's attitudes regarding their proficiencies 

demonstrated a very nonsignificant relationship. Apparently, the 

presence of post-high school education does not affect the techni-

perceived proficiencies regarding their abilities, skills, knowledge, 

or understanding. 

An investigation of whether the length of the training program 

had any effect on the technicians' attitudinal responses concerning 

their abilities, skills, knowledge, or understanding provided only a 

nonsignificant number of relationships. Hence, the training course 

length for the technician did not appear to have a bearing on the per

ceived proficiencies of the technician. 

Looking into the relationships of the pharmacy position held by 

the respondents and the results of the attitudinal survey, it was seen 

that there were no significant differences in the attitudinal score 

between the staff pharmacist and the director of assistant director of 

pharmacy, but there was a significant difference between the two phar

macist groups and the technicians. In addition, in 93-8% of the cases, 

the attitudinal score of the director or assitant director of pharmacy 

was closer to that of the technician than was that of the staff pharma

cist. This indicates that the attitude of the staff pharmacists con-

erning the technicians' proficiency is fairly routinely more 
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conservative than is that of the director or assistant director of 

pharmacy. It was seen earlier that the technicians consistently rated 

themselves as possessing more proficiency than the pharmacist groups 

rated them. The technicians and the directors of pharmacy appear to 

have more confidence in the abilities of the technicians than do the 

staff pharmacists. It must be borne in mind that the staff pharmacist 

generally works more closely with the technician than does the director 

or assistant director of pharmacy. Perhaps, the staff pharmacist would 

be in a better position to observe the true proficiency or competency 

of the technician than would the director or assistant director of 

pharmacy. 

An analysis of possible relationships existing between the 

technician's professional experience, his overall pass/fail status on 

the cognitive quiz, and his attitudinal responses concerning the tech

nicians' proficiencies was examined. The results revealed a nonsigni

ficant amount of interactive effects or relationships. Therefore, the 

technician's professional experience or his pass/fail status on the 

cognitive quiz did not have a bearing on his attitudes concerning per

ceived proficiency on the job. 

A similar result was uncovered when analyzing the relation

ships of profesional experience and length of training course to the 

observed attitudinal responses. Again, there appeared to be no signi

ficant bearing or effect of one upon the other. 

The second part of the study involved an examination of the 

cognitive skills proficiency of the technicians. This mastery test 

allowed for an evaluation of the cognitive skills of the technician in 
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relation to six defined areas encountered in the prescription-filling 

process. An arbitrary passing score was set, using standards estab

lished by the National Association of Boards of Pharmacy (NABP) for 

pharmacy lincensure examinations. NABP stipulates that the passing 

score for pharmacy licensure examinations shall be an overall average 

of 75% correct, with not less than 60% correct in any one section. The 

six topics examined by the cognitive skills test were: generic and 

trade name equivalents, drug dosage ranges, drug interactions, and 

incompatibilities, Navy and Federal law as pertaining to prescription 

dispensing, patient label directions and drug product selection. 

A total of 295 technicians took the test and the overall 

average of 81.1% correct resulted. This indicated that a mastery 

level of proficiency was achieved by the technicians on the test over

all. An analysis of the various sections of the test to reveal areas 

of cognitive deficiencies or weaknesses was undertaken. Using the 

average test score as the base line, weaknesses in cognitive skills 

were revealed in the sections dealing with drug interactions and 

incompatibilities, drug dosage ranges, and the Navy and Federal dis

pensing laws. 

The overall pass/fail status of the technicians was calculated 

using the standards as set up by the NABP. The result was that 151 

technicians passed while 1M failed the exam. These results appear to 

be rather poor in light of the relatively high overall average of 

81.1% This may be explained by examining the averages of the various 

sections of the cognitive quiz—especially the sections indicating 

cognitive weaknesses. The rather low average scores in the cognitive 
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sections Involving drug interactions, drug dosage ranges, and Navy and 

Federal dispensing laws indicates that a large number of technicians 

did not achieve the minimum passing score of 60% correct, thus a low 

pass/fail ratio. The result of these findings indicate that these are 

potential areas in need of additional educational emphasis. 

Using this data in examining any relationships between the 

technicians' pass/fail status and the attitudinal responses revealed 

no dramatic results. The conclusion here is that the technicians' 

pass/fail status on the cognitive quiz had little or no bearing on the 

attitudinal responses obtained concerning the technicians' abilities, 

skills, knowledge or understanding of the proficiencies under study. 

The technicians' pass/fail status on the cognitive quiz was 

compared with several demographic variables. A significant relation

ship was identified between the pass/fail status and the technician's 

overall class standing upon graduation from the pharmacy technician 

training program. This relationship indicated that those technicians 

passing the cognitive quiz were those technicians who graduated from 

the pharmacy technician training school with the higher average. As 

a result, the overall pharmacy technician school class standing may 

possibly be used as an indicator of relative cognitive abilities. 

Another significant relationship existed between the pharmacy 

technician's rate and the technician's pass/fail status on the cogni

tive skills test. As the rate or rank of the technician advanced, his 

overall pass/fail status on the cognitive skills exam improved. It 

may possibly be concluded that the higher the rate or rank of an indi

vidual, the more cognitive skills that person possesses. This 
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knowledge may have been acquired through experience, as the higher in 

rate a person goes, the longer in service that person has been. 

The previous relationship is strengthened by further analyses 

which show that both the number of years in the service and the number 

of years in pharmacy after graduating from the pharmacy technician 

training program demonstrate a positive relationship with cognitive 

skills. As the number of years in the Navy and the number of years 

in pharmacy increase, so does the overall pass/fail status of the 

exam improve. The last three factors are either directly or indi

rectly related to the length of time and the relationship between the 

length of time and the pass/fail status on the cognitive skills test 

indicates that perhaps cognitive skills do not deteriorate with time 

from the initial training, rather that experience on the job improves 

cognitive skills with time. 

The pharmacists and the technicians were also asked to comment 

on what they felt were subjects or topics which should either be added 

to or deleted from the basic pharmacy technician training program. The 

most prominent comments calling for additional educational emphasis con

cerned drug interactions and incompatibilities, which ranked first among 

the technicians and second among the pharmacists, intravenous admixture 

and aseptic technique, which ranked second among the technicians and 

first with the pharmacists, and pharmacology, which ranked third among 

the technicians and fourth among the pharmacists. Filling in third spot 

for the pharmacists was pharmaceutical calculations, which was not men

tioned by the technicians. Fourth among the technicians' responses 

was chemistry. The pharmacists and technicians perceived these 
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subjects or topics for additional educational emphasis as being needed, 

and the perception of these needs was drawn from their experience. 

Among the relatively few comments calling for less emphasis on 

subject matter, the most prominent were for pharmaceutical chemistry 

and compounding. It is felt that the call for less emphasis here 

results from the low potential for use, as less compounding and manu

facturing is being done in Navy pharmacy today than was done a decade 

ago. 

This study has shown that there are perceived deficiencies in 

the technician's performance on the job as identified from the results 

of the attitudinal questionnaire. Additionally, the results of the 

cognitive skills test has demonstrated deficiencies in the technician's 

knowledge concerning information and material the technician is required 

to know in order to safely and effectively process the prescription 

order. Furthermore, the technicians and pharmacists made several com

ments recommending topics or subject matter which should be added to, 

or could possibly be deleted from, the technician's training program. 

As a result of the findings of this study, it is hereby recom

mended that a continuing education program be designed and established 

to meet the needs of the Navy pharmacy technician. The program should 

be developed with good educational objectives clearly stated and promul

gated. In conjunction with the two pharmacy technician training pro

grams and their directors, the Naval Education and Training Program 

Development Center in Pensacola, Florida, should be tasked with the 

development and operation of the continuing education program for Navy 

pharmacy technicians. It is sincerely hoped that such a program will 
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receive the supportive backing of the Bureau of Medicine and Sugery 

(BUMED), Department of the Navy, as it is the patients we serve who 

will benefit from the maintained competency or improved proficiencies 

of the pharmacy technicians. 

It is recommended that a program of continuing education be 

provided to the Navy pharmacy technician on a monthly basis, but 

certainly no less frequently than quarterly. In this way, the 

techincian will be kept on the alert and primed for learning. 

It is recommended that the technician be provided with con

tinuing education material of a contemporary, a historical and a futu

ristic nature to afford the technician with a total picture of pharmacy 

and not just a narrow picture. It is important that practical, as well 

as didactic subject matter be provided so the technician can learn and 

do at the same time. This is most essential because some duty assign

ments are involved with a very narrow spectrum of pharmacy activity 

whereas other assignments may be alI-encompassing in pharmacy activity. 

Concerning this study, topics to be presented as continuing 

education should include those identified areas of deficiencies in 

cognitive skills. Such areas as drug interactions and incompatibili

ties, drug dosage ranges, and the laws, rules and regulations pertain

ing to pharmacy should be incorporated into a wel1-organized program of 

continuing education training with follow-up testing. Other subject 

areas identified in this study as being needs of the technician include 

organic and inorganic pharmaceutical chemistry, procedures for handling 

and controlling investigational drugs, toxicology principles, the chemi' 

cal and physical properties of drugs, drug purchasing and inventory 
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control in the Navy, anatomy and physiology, pharmacy administration, 

pharmacology, and intravenous admixture with aseptic technique 

procedures. 

Prior to establishing a program of continuing education, the 

program and course outlines, objectives and goals must be carefully 

defined and established in order to have a meaningful training experi

ence. Also, much consideration must be given to the mechanics of such 

a program—how will it be administered, evaluated, improved, and 

revised. It is essential that input to the program be afforded by the 

schools of training and the pharmacy practitioners in the field. 

Whether or not continuing education is the sole answer to 

maintenance or improvement of the technician's competency on the job, 

it is thus far the best possible solution known. It does provide the 

necessary tools of knowledge to the technician. The problem that 

remains is one of applying the knowledge gained through continuing 

education to performance on the job. 

The author recognizes that this study is by no means all-

inclusive or exhaustive as a means of determining 

ing education for the pharmacy technician. There 

which could be changed in the study to improve on 

add strength to the conclusions. 

First of all, the attitudinal statements should have addressed 

the "average pharmacy technician" instead of just the "pharmacy techni

cian." In this way, the respondents may have a better picture of 

whom to base their answer upon. 

the need for continu-

arc several areas 

the overall study and 
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Secondly, a summative score should have been calculated for the 

attitudinal questionnaire and this score be compared with some reference 

standard in order to arrive at an overall attitude of the pharmacy tech

nician concerning their perception of a need for continuing education. 

Thirdly, in analyzing the subgroups which compared the attitudi

nal responses to the demographic variables, perhaps an overall summative 

score using a major question or response should have been used to 

formulate comparisons, thus minimizing the probability of committing 

Type II error in this study. The response to the last attitudinal ques

tion concerning the need for an on-going program of continuing educa

tion is a possibility for this comparative score. 

Concerning the cognitive skills test, only six areas dealing 

with the prescription processing procedure was addressed. By no means 

does this provide an exhaustive investigation into the technician's job 

deficiencies. Cognitive skills tests for the technician's other duties 

would need to be developed to get a true picture of the overall profi

ciency of the Navy pharmacy technician. 

When comparing the results of the cognitive quiz with other 

variables, it may have been more meaningful to compare the actual test 

score or percentage correct with the variables instead of the 

pass/fail status on the quiz. 

In addition, it may have presented a clearer picture if the 

demographic variables were coded to condense data involving the 

technician's age and time in service. 

Finally, a sample consisting of recently graduated technicians, 

technicians working in hospitals and clinics under a pharmacy officer, 
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and technicians who are under assignment in independent duty, status in 

remote locations and on-board ship without the supervision of a phar

macy officer may be more representative of the total population of Navy 

pharmacy technicians. 

This study is only an initial step in determining the need for 

continuing education for the Navy pharmacy technician and is by no 

means the end of the identification process. Much work is still needed 

to investigate and analyze the need for continuing education for the 

technician. For instance, more in-depth studies are needed to identify 

the true needs of the technician. This study dealt largely with per

ceived needs as seen by the pharmacist and the technician. Addition

ally, a study of the affective domain or skills of the technician is 

needed to answer the question of the technician's demonstration of 

actual proficiency on the job. Perhaps this study should be repeated 

to determine internal consistency and evaluate the instrument for 

appropriateness as to measure. 

In addition to expanding the study to a more representative 

sample of the population, perhaps the study should be expanded to 

include pharmacy technicians in the Army and Air Force. 

In light of the conclusions and recommendations made as a 

result of this study, it would seem most appropriate if individual 

commands took it upon themselves to develop a continuing education pro

gram locally for their own pharmacy technicians. In this way, they can 

be provided with some meaningful and useful information of a contempo

rary nature to keep them abreast of the changes in the profession of 

pharmacy. In this way, we can begin action now to provide the 
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technician with some needed knowledge in hopes that it will assist the 

technician in his quest for continued and improved competency on the 

job. 



APPENDIX A 

COVER LETTERS 

The following pages contain copies of the cover letters which 

accompanied the measurement instruments sent to the directors of 

pharmacy, the staff pharmacists and the pharmacy technicians in the 

Navy. 
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T H E  U N I V E R S I T Y  O F  A R I Z O N A  
T U C S O N ,  A R I Z O N A  8 5 7 2 1  

COLLEGE OF PHARMACY 
DEPARTMENT OF PHARMACEUTICAL SCIENCES 

1Q July 1979 

Dear Pharmacy Director: 

To fulfill the requirements for a Master of Science degree 
in Pharmacy, I am conducting a research project to determine 
the need for continuing education for pharmacy technicians 
in the Navy. This research consists of two parts. Part I 
involves an attltudinal questionnaire to be completed by all 
directors of pharmacy and staff pharmacy officers in the Navy. 
This questionnaire will ascertain the opinions of those 
pharmacists working directly with Navy pharmacy technicians 
relative to specific areas of need for continuing education 
for the Navy pharmacy technician. Part II consists of two 
sections to be completed by all Navy pharmacy technicians 
working with Navy pharmacy officers. Section one of the 
technician questionnaire is designed to determine the pharmacy 
technician's attitudes regarding specific areas of need for 
their own continuing education. Section two of the technician 
questionnaire is a 50 question multiple-choice quiz designed 
to determine the pharmacy technician's factual knowledge 
proficiencies relative to six basic dispensing skills. 

I am asking for your cooperation and assistance in this 
project. What is required of you, or a designated pharmacy 
officer, is to coordinate the administration of the enclosed 
questionnaires to all Navy pharmacists and Navy pharmacy 
technicians in your command. In completing the 50 question 
multiple-choice quiz, the pharmacy technician should not be 
allowed the use of reference material or the solicitation 
of answers from another source. All completed questionnaires 
should then be returned to me as soon as possible. 

Of vital concern to me in this research is the maintenance 
of the respondent's confidentiality. You will note that 
there are no code numbers or names affixed to any of the 
questionnaires. All questionnaires will be returned to the 
investigator as a group. The only identification on the 
envelope will be the command from which the questionnaires 
were returned from. These envelopes will be destroyed once 
the questionnaires are in my possession. 

(over)  



Page 2 
10 July 1979 

In completing the attached questionnaire, please try to 
answer all questions and be as objective and candid as 
possible. Any comments or further opinions you may have 
will be greatly appreciated and can be added at the end of 
the questionnaire. It is of utmost importance to my research 
that I hear from each and every Navy pharmacy officer as 
soon as possible in order that I may obtain valid data with 
which to complete my project. 

Let me express my gratitude and appreciation to you in 
advance for your time and consideration in assisting me with 
this research project. 

Cordially yours, 

. . . V i I 

Neal R. Ganz 
LCDR, MSC, DSN 
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T H E  U N I V E R S I T Y  O F  A R I Z O N A  
T U C S O N ,  A R I Z O N A  8 5 7 2 1  

COLLEGE OF PHARMACY 
DEPARTMENT OF PHARMACEUTICAL SCIENCES 

July 10, 1979 

Dear Fellow Pharmacist: 

To fulfill the requirements for a Master of Science 
degree in Pharmacy, X am conducting a research project 
to determine the need for continuing education for 
pharmacy technicians in the Navy. This research con
sists of two parts. Part I involves an attltudinal 
questionnaire to be completed by all directors of 
pharmacy and staff pharmacy officers in the Navy. 
This questionnaire will ascertain the opinions of 
those pharmacists working directly with Navy pharmacy 
technicians relative to specific areas of need for 
continuing education for the Navy pharmacy technician. 
Part II consists of two sections to be completed by 
all Navy pharmacy technicians working with Navy pharmacy 
officers. Section one of the technician questionnaire 
is designed to determine the pharmacy technician's 
attitudes regarding specific areas of need for their 
own continuing education. Section two of the technician 
questionnaire is a 50 question multiple-choice quiz 
designed to determine the pharmacy technician's factual 
knowledge proficiencies relative to six basic dispensing 
skills. 

Of vital concern to me in this research is the maintenance 
of the respondent's confidentiality. You will note that 
there are no code numbers or names affixed to any of the 
questionnaires. All completed questionnaires will be 
returned to the investigator as a group. The only 
Identification on the envelope will be the command from which 
the questionnaires were returned from. These envelopes 
will be destroyed once the questionnaires are in my 
possession. 

(over)  



July 10, 1979 
Page 2 

In completing the attached questionnaire, please try 
to answer all questions and be as objective and candid 
as possible. Any comments or further opinions you may 
have will be greatly appreciated and can be added at the 
end of the questionnaire. It is of utmost importance to 
my research that I hear from each and every Navy pharmacy 
officer as soon as possible in order that I may obtain 
valid data with which to complete my project. 

Let me express my gratitude and appreciation to you in 
advance for your time and consideration in assisting me 
with this research project. 

Cordially yours, 

Neal R. Ganz 
LCDR, MSC, USN 
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T H E  U N I V E R S I T Y  O F  A R I Z O N A  
T U C S O N .  A R I Z O N A  8 5 7 2 1  

COLLEGE OF PHARMACY 
DEPARTMENT OF PHARMACEUTICAL SCIENCES 

10 July 1979 

Dear Navy Pharmacy Technician: 

To fulfill the requirements for a Master of Science 
degree in Pharmacy, 1 am conducting a research project 
to determine the need for continuing education for 
pharmacy technicians in the Navy. This research 
consists of two parts. Part I involves an attltudlnal 
questionnaire to be completed by all directors of 
pharmacy and staff pharmacy officers in the Navy. 
This questionnaire will ascertain the opinions of 
those pharmacists working directly with Navy pharmacy 
technicians relative to specific areas of need for 
continuing education for the Navy pharmacy technician. 
Part II consists of two sections to be completed by all 
Navy pharmacy technicians who work with Navy pharmacy 
officers. Section one of the technician questionnaire 
is designed to determine the pharmacy technician's 
attitudes or opinions regarding specific areas of need 
for their own continuing education. Section two of 
the technician survey is a 50 question multiple-choice 
quiz designed to determine, the pharmacy technician's 
factual knowledge proficiencies relative to six basic 
dispensing skills. 

Please answer all questions on this survey to the best of 
your knowledge. In addition, please do not use reference 
material or solicit the answers from another source. I 
am not asking you to identify yourself and all responses 
will remain confidential. Vork slowly and carefully 
answering every question. Each question has only one 
correct answer. Remember, read the problem, work care
fully and do your best. Good luck and thank you for 
your cooperation. 

Sincerely yours, 

* • . 

» - • • ^ i * T ' • 
1 

Neal R. Ganz 
LCDR, MSG, USN 



APPENDIX B 

THE PHARMACIST'S QUESTIONNAIRE 

The following pages contain copies of the deomgraphic and 

attitudinal questionnaires sent to all Navy pharmacists in this study. 
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PHARMACIST'S ATTirUDINAL QUESTIONNAIRE 

Please answer the following demographic questions. 

1. What is your present rank in the Navy? (check one) 

(a) Ensign 

(b) Lieutenant Junior Grade 

(c) Lieutenant 

(d) Lieutenant Commander 

(e) Commander 

(f) Captain 

2. What is your position in the pharmacy? (check one) 

(a) director of pharmacy 

(b) assistant director of pharmacy 

(c) staff pharmacist 

(d) other (please specify) 

3. For how many years have you been practicing pharmacy in the 
Navy? 

years. 

The following questions are for directors of pharmacy to complete. 

4. What is the total number of pharmacy officers (including 
yourself) assigned to your command? 

5. How many pharmacy technicians do you have assigned 
to your command? 

6. What is the bed capacity of your facility? 

7. The average number of outpatient prescriptions filled 
daily is 

(This number should reflect prescriptions filled at the main 
pharmacy plus the regional pharmacies.) 

8. The average number of inpatient prescriptions filled 
daily is 
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PHARMACIST QUESTIONNAIRE 

Instructions: Read each statement carefully and then circle the appro
priate number to the right of the statement to indicate 
the response that most accurately reflects your opinion. 
Please do not hesitate to make additional comments at the 
end of the questionnaire. 

STRONGLY STRONGLY 
AGREE DISAGREE 

1. The Navy pharmacy technician 
demonstrates adequate knowledge 
and skill in the following: 

(a) understanding the operations 
and functions of the Navy Medical 
Department. 

(b) understanding the operations 
and functions of a pharmacy 
department. 

(c) understanding the duties and 
responsibilities of a pharmacy 
technician. 

(d) using pharmaceutical and 
medical terms, abbreviations and 
symbols commonly employed In pre
scribing, dispensing and charting. 

(e) performing the essential 
functions relating to drug purchas
ing and inventory control. 

(f) performing the technical 
functions associated with a unit 
dose drug distribution system. 

(g) performing the manipulative 
and record-keeping functions 
associated with outpatient prescrip
tion dispensing. 

(h) carrying out arithmetic 
calculations required for the usual 
dosage determinations and solution 
preparation. 



In general, the Navy pharmacy 
technician has a working knowledge 
of the following areas of pharmacy: 

(a) the general chemical and physical 
properties of all drugs handled in 
manufacturing and packaging operations. 

(b) the commonly used weight and 
volume equivalents. 

(c) the drug dosages, routes of 
administration and dosage forms. 

(d) the procedures and operations 
relating to manufacturing, packaging 
and labeling of drug products. 

(e) the procedures and techniques 
relating to aseptic compounding 
and parenteral admixture operations. 

The Navy pharmacy technician 
possesses adequate ability and skill 
in the following areas; 

(a) typing prescription labels in a 
fast and efficient manner. 

(b) providing drug information to 
other health professionals. 

(c) detecting and evaluating 
common drug interactions and 
incompatabilities. 

(d) consulting with and advising 
patients on their medication direc
tions, drug storage, side effects 
and precautions. 

(e) applying their knowledge of 
pharmaceutical principles to 
practice. 

(f) effectively checking drugs for 
visible signs of contamination or 
deterioration. 



The pharmacy technician possesses 
an adequate knowledge and under
standing of the following: 

(a) organic and Inorganic 
pharmaceutical chemistry. 

(b) anatomy and physiology. 

(c) pharmaceutical calculations. 

(d) pharmacology. 

(e) toxicology. 

(f) Navy and Federal laws, rules 
and regulations pertaining to the 
practice of pharmacy. 

Navy pharmacy technicians generally 
have a good working knowledge of 
drug and trade name equivalents. 

Navy pharmacy technicians have a 
good working understanding of the 
procedures for handling 
investigational drugs. 

Pharmacy technicians can effectively 
review a physician's drug order for 
completeness, accuracy and compat-
ability. 

Navy pharmacy technicians have the 

ability and knowledge to effectively 
manage the administrative and 
dispensing functions relative to 
controlled drugs. 

Technicians are generally lacking 
in telephone etiquette. 

Pharmacy technicians have a basic 
understanding of pharmacy adminis
tration and pharmacy management 
functions. 

Pharmacy technicians are adequately 
qualified to perform most functions 
relating to receiving, filling and 
dispensing of outpatient prescrip
tions in a safe and effective manner. 
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STRONGLY STRONGLY 

AGREE DISAGREE 

12. Navy pharmacy technicians require 
an ongoing program of continuing 
education designed for their needs. 7 6 5 4 3 2 1 

13. From your experience in pharmacy, please list any topics or subjects 
that you feel should be included or emphasized more heavily in the 
basic pharmacy technician training program. 

14. From your experience in pharmacy, please list any topics or subjects 
that you feel less emphasis should be given in the basic pharmacy 
technician training program. 

Please add any additional comments or opinions you may have. 

THANK YOU! 

Your comments and expressed opinions will be of great importance to this study. 



APPENDIX C 

THE TECHNICIAN'S QUEST!ONNAIRE 

The following pages contain copies of the demographic and 

attitudinal questionnaires, and the cognitive skills test sent to all 

Navy pharmacy technicians in this study. Please note that the cogni

tive skills test shown in this appendix contains the answers to the 

questions. These answers were not provided on the copies sent to the 

technicians in the study. 
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TECHNICIAN QUESTIONNAIRE 

Demographics 

Before procedlng to Section One of this survey, 
please answer the following questions to the best of your 
ability. Remember, the information you supply on this 
questionnaire will be most helpful to me in this research 
project. Instructions: Fill in the blank or check the most 
appropriate response to the following questions. 

1. What is your age as of your last birthday? years. 

2. What is your sex 

(a) male 

(b) female 

3. What is your present Navy rating? 

(a) HA 
(b) HN 
(c) hm3 
(d) hm2 
(e) HM.J 

(f) HMC 

4. How many years have 

5. Do you have a Naval 

(a) yes 

(b) no 

6. Did you graduate from high school? 

(a) yes 

(b) no 

If the answer above is no, what was the highest grade 
that you completed? 

7. How many years of formal civilian education have you 
had since high school graduation? 

years. 

you been in the Navy? years. 

Enlisted Code of 8482? 
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8. Where did you receive your pharmacy technician training? 

(a) at the Navy's Pharmacy Technician Training 
Program at Portsmouth, Virginia. 

(b) at the Navy's Pharmacy Technician Training 
Program at San Diego, California. 

(c) in an on-the-job training program in one of 
the Navy's pharmacies. 

(d) other (please specify) . 

9. How long was your technician training program? 

(a) 36 weeks 

(b) 23 weeks 

(c) I don't know 

(d) other (please specify) . 

10. How long have you been practicing In pharmacy since your 
graduation from the pharmacy technician training program? 

years months. 

11. Vhat was your overall class standing in the pharmacy 
technician training program? 

th of approximately students. 

12. What type of facility are you currently working in? 

(a) Naval Regional Medical Center or Naval Hospital 

(b) Naval Branch Clinic or Naval Dispensary 

(c) Other (please specify) . 

13. Have you participated in any continuing pharmacy education 
programs designed for your needs within the past 12 months? 

(a) yes 

(b) no 

14. If you have received continuing education in pharmacy within the 
past 12 months, with what frequency has it been presented to you? 

(a) once a week 

(b) once a month 

(c) twice a month 

(d) once a year 

(e) twice a year 

(f) other 

Please proceed to Section One - The Attitudinal Questionnaire for 
Pharmacy Technicians. 
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TECHNICIAN QUESTIONNAIRE 

SECTION ONE 

Pharmacy Technician Attitudes 

Instructions: Read each statement carefully and then circle the appro
priate number to the right of the statement to indicate 
the response that most accurately reflects your opinion. 
Please do not hesitate to make additional comments at the 
end of the questionnaire. 

STRONGLY 
DISAGREE 

STRONGLY 
AGREE 

The Navy pharmacy technician 
demonstrates adequate knowledge 
and skill in the following: 

(a) understanding the operations 
and functions of the Navy 
Medical Department. 

(b) understanding the operations 
and functions of a pharmacy 
department. 

(c) understanding the duties and 
responsibilities of a pharmacy 
technician. 

(d) using pharmaceutical and 
medical terms, abbreviations and 
symbols commonly employed in pre
scribing, dispensing and charting. 

(e) performing the essential 
functions relating to drug purchas
ing and inventory control. 

(f) performing the technical 
functions associated with a unit 
dose drug distribution system. 

(g) performing the manipulative 
and record-keeping functions 
associated with outpatient 
prescription dispensing. 

(h) carrying out arithmetic 
calculations required for the usual 
dosage determinations and solution 
preparation. 

7 6 5 4 3 2 1 

7 6 5 4 3 2 1 

7 6 5 4 3 2 1 

7 6 5 4 3 2 1 

7 6 5 4 3 2 1 

7 6 5 4 3 2 1 

7 6 5 4 3 2 1 

7 6 5 4 3 2 1 
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STRONGLY STRONGLY 

AGREE DISAGREE 

2. In general, the Navy pharmacy 
technician has a working knowledge 
of the following areas of pharmacy: 

(a) the general chemical and physical 
properties of all drugs handled In 
manufacturing and packaging operations. 

(b) the commonly used weight and 
volume equivalents. 

(c) the drug dosages, routes of 
administration and dosage forms. 

(d) the procedures and operations 
relating to manufacturing, packaging 
and labeling of drug products. 

(e) the procedures and techniques 
relating to aseptic compounding 
and parenteral admixture operations. 

3. The Navy pharmacy technician 
possesses adequate ability and skill 
in the following areas: 

(a) typing prescription labels in a 
fast and efficient manner. 

(b) providing drug information to 
other health professionals. 

(c) detecting and evaluating 
common drug interactions and 
incompatabillties. 

(d) consulting with and advising 
patients on their medication direc
tions, drug storage, side effects 
and precautions. 

(e) applying their knowledge of 
pharmaceutical principles to 
practice. 

(f) effectively checking drugs for 
visible signs of contamination or 
deterioration. 
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STRONGLY 

AGREE 

4. The pharmacy technician possesses 
an adequate knowledge and under
standing of the following: 

(a) organic and Inorganic 
pharmaceutical chemistry. 7 6 5 4 3 

(b) anatomy and physiology. 7 6 5 4 3 

(c) pharmaceutical calculations. 7 6 5 4 3 

(d) pharmacology. 7 6 5 4 3 

(e) toxicology. 7 6.5 4 3 

(f) Davy and Federal lavs, rules 
and regulations pertaining to the 
practice of pharmacy. 7 6 5 4 3 

5. Kavy pharmacy technicians generally 
have a good working knowledge of 
drug and trade name equivalents. 7 6 5 4 3 

6. Navy pharmacy technicians have a 
good working understanding of the 
procedures for handling 
investigational drugs. 7 6 5 4 3 

7. Pharmacy technicians can effectively 
review a physician's drug order for 
completeness, accuracy and compat-
ability. 7 6 5 4 3 

8. Navy pharmacy technicians have the 

ability and knowledge to effectively 
manage the administrative and 
dispensing functions relative to 
controlled drugs. 7 6 5 4 3 

9. Technicians are generally lacking 
in telephone etiquette. 7 6 5 4 3 

10. Pharmacy technicians have a basic 
understanding of pharmacy adminis
tration and pharmacy management 
functions. . 7 6 5 4 3 

11. Pharmacy technicians are adequately 
qualified to perform most functions 
relating to receiving, filling and 
dispensing of outpatient prescrip
tions in a safe and effective manner. 7 6 5 4 3 

STRONGLY 

DISAGREE 

2 1 

2 1 

2 1 

2 1 

2 1 

2 1 

2 1 

2 1 

2 1 

2 1 

2 1 

2 1 

2 1 
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STRONGLY STRONGLY 

AGREE DISAGREE 

12, Navy pharmacy technicians require 
an ongoing program of continuing 
education designed for their needs. 7 6 5 4 3 2 1 

13. From your experience in pharmacy, please list any topics or subjects 
that you feel should be included or emphasized more heavily in the 
basic pharmacy technician training program. 

14. From your experience in pharmacy, please list any topics or subjects 
that you feel less emphasis should be given in the basic pharmacy 
technician training program. 

Please add any additional comments or opinions you may have. 

THANK YOU1. 

Your comments and expressed opinions vlll be of great importance to this study. 
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TECHNICIAN QUESTIONNAIRE 

SECTION TWO 

Dispensing Quiz for Pharmacy Technicians 

Instructions: Please read each question carefully. Check 
one and only one response for each question. 
Be sure to answer each and every question to 
the "best of your knowledge, GOOD LUCK! 

PART I 

1. Prochlorperazine is marketed under the brand name of: 

(a) Dramamine 

( b )  P h e n e r g a n  

X ( c )  C  o m p a z i n e  

( d )  I n d e r a l  

( e )  T h o r a z  i n e  
f R) 

2. The generic name for Feosolv ' is: 

( a )  f e r r o u s  g l u c o n a t e  

( b )  f e r r o u s  s u l f a t e  

( c )  f e r r o u s  f u m a r a t e  

( d )  f e r r o c h o l i n a t e  

( e )  n o n e  o f  t h e  a b o v e  

3« The generic name for Doriden^^ isi 

( a )  d i a z e p a m  

X  ( b )  g l u t e t h i m i d e  

( c )  f u r o s e m i d e  

( d )  c h l o r d i a z e p o x i d e  

( e )  m e  t h y p r y l o n  
(R) 

b, The generic name for Butazolidinv ' ist 

y. (a) phenylbutazone 

( b )  b i s a c o d y l  

( c )  s u l f i n p y r a z o n e  

f d) flurandrenolide 

(e) betamethasone 



Diphenoxylate is found in which of the following 
commercial products: 

( a )  B e n y l i n  

( b )  D o n n a t a l  

( c )  O r n a d e  

( d )  D r a m a m i n e  

X  ( e )  L o m o t i l  

Hydroxyzine is marketed under the brand name of: 

( a )  I l o s o n e  

( b )  H i s t a d y l  

( c )  A c t i f e d  

( d )  H y d r o p r e s  

Y .  ( e )  none of the above 

f R ) 
The-generic name for Hygrotonv ' is* 

X (a) chlorthalidone 

( b )  c h l o r p r o m a z i n e  

( c )  t h i o r i d a z i n e  

( d )  c h l o r o t h i a z i d e  

( e )  p r i m i d o n e  
(P) 

The generic name for Benadrylx '' is: 

( a )  d i p h e n y l h y d a n t o i n  

( b )  d i e t h y l p r o p i o n  

( c )  t h e o p h y l l i n e  

X ( d )  d i p h e n h y d r a m i n e  

(e) phenylephr ine 

( R )  
The generic name for Aldomet is: 

( a )  a c e t a z o l a m i d e  

( b )  c h l o r p r o p a m i d e  

( c )  m e t h y l d o p a  

(d) allopurinol 

( e )  a l l o b a r b i  t a l  
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PART II 

1 0 .  P e d i a t r i c  d o s e s  m a y  b e  m o s t  a c c u r a t e l y  c a l c u l a t e d  b y  
which of the following methods? 

( a )  a m o u n t  o f  b o d y  f l u i d  

( b )  K i r k ' s  L a w  

( c )  a g e  i f  u n d e r  6  y e a r s  

( d )  a g e  i f  o v e r  s i x  y e a r s  

( e )  body weight 
( R )  

11. The recommended daily dose of Atromid-Sv ' isi 

(a) 250mg 

( b )  5 0 0 m g  

X .  ( c )  t w o  g r a m s  

( d )  s i x  g r a m s  

( e )  n o n e  o f  t h e  a b o v e  
( R ) 

12. What is an appropriate single oral dose of Isordil ? 

250mg to 500mg 

lOmg to 80mg 

0.625mg to 1.25mg 

2.5mg to 4-Qmg 

50mg to 120mg 

13. The recommended daily dose for Periactin is: 

(a) 2mg to lOmg 

( b )  l m g  t o  3 m g  

( c )  O . ^ m g  t o  1 . 6 m g  

V C  f d )  ^ m g  t o  2 0 m g  

(e) none of the above 
(R) 

14. What is an appropriate strength for Afrin^ ' Nasal Spray? 

( a )  l A  %  

( b )  1  %  

f c) 0«1 JS 

__X_ ( d )  0 . 0 5  %  

( e )  5  %  
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15. What is an appropriate single oral dose of quinidine 
sulfate? 

- X  ( a )  3  g r a i n s  

( b )  9  g r a i n s  

( c )  1  g r a i n  

( d )  1 / 1 0 0  g r a i n  

( e )  1 0 0  I .  U .  

16. What are. the appropriate strengths for Vioform/faydro-
cortisone cream? 

( a )  0 . 0 1  %  /  0 . 0 3  %  

( b )  3  f t  /  1  J 6  

( c )  1 0  %  /  2 0  %  

( d )  5  /  5  %  
( e )  n o n e  o f  t h e  a b o v e  

17- What is an appropriate single oral dose of Lasix^? 

X. (a) 20mg to 80mg 

( b )  1 0 , 0 0 0  u n i t s  

( c )  S O O i n g  t o  l O O O n i g  

( d )  2 m g  t o  l O m g  

( e )  l O O m g  t o  3 0 0 m g  

18. The daily maintenance dose range for reserpine may be: 

(a) 0.25mg to 2.5mg 

( b )  2 m g  t o  l O m g  

( c )  0 . 0 2 m g  t o  0 . 0 7 5 m g  

( d )  2 5 m g  t o  6 0 m g  

X ( e )  O . l m g  t o  0 . 2 5 m g  

PART III 

19. Mental depression may be noted in patients taking which 
of the following medications? 

( a )  S u d a f e d  

X ( b )  r e s e r p i n e  

( c )  L i n c o c i n  

( d )  E c o t r i n  

( e )  P a p a s e  
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(R } 
2 0 .  F l a g y l ^  ( m e t r o n i d a z o l e )  t a b l e t s  s h o u l d  n o t  b e  t a k e n  

concurrently with which of the following? 

. ( a )  L i b r i u m  c a p s u l e s  

prednisone tablets 

Elixophyllin Elixir 

Gantrisin Suspension 

digoxin tablets 

2 1 .  A  n a v i g a t o r  s h o u l d  e x e r c i s e  c a u t i o n  o n - t h e - j o b  i f  h e  
is prescribed which of the following? 

Proloid 

Ornade 

Norinyl 1/80 

Mylanta 

Cleocin 

2 2 .  W h i c h  o f  t h e  f o l l o w i n g  m e d i c a t i o n s  s h o u l d  n o t  b e  g i v e n  
to patients immediately after administration of live 
virus vaccines? 

X  ( a )  h y d r o c o r t i s o n e  

( b )  H y d r o d i u r i l  

( c )  e y e  d r o p s  

( d )  a s p i r i n  

( e )  a n a l g e s i c s  

2 3 .  A  l o s s  o f  a n a l g e s i c  e f f e c t i v e n e s s  m a y  b e  n o t e d  w h e n  
Talwin is taken concurrently with which of the following? 

. ( a )  a c e t a m i n o p h e n  

Norgesic 

Demerol 

Pabalate 

Napsylate 

24, Tofranil^' should be used with extreme caution with 
which of the following? 

. ( a )  m u s c l e  r e l a x a n t s  ( i .  e . t  R o b a x i n ,  e t c . )  

monoamine oxidase inhibitors (i. e., Parnate, etc.) 

semisynthetic antibiotics (i. e., ampicillin, etc.) 

salicylate analgesics (i. e., sodium salicylate 
Enseals) 

. ( e )  n o n e  o f  t h e  a b o v e  

-&_<*) 
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2 5 .  A  p a t i e n t  o n  a  s o d i u m  r e s t r i c t e d  d i e t  s h o u l d  a v o i d  
which of the following? 

a) Alka Seltzer 

( b )  t h y r o i d  t a b l e t s  

( c )  e g g s  

( d )  a l l  h y d r o c h l o r i d e  s a l t s  

( e )  v i t a m i n  C  
f R) 

2 6 .  T h e  e f f e c t i v e n e s s  o f  C o u m a d i n ^  '  m a y  b e  a f f e c t e d  b y  
which of the following? 

( a )  D o r i d e n  

( b )  p h e n o b a r b i t a l  t a b l e t s  

( c )  l a r g e  d o s e s  o f  s a l i c y l a t e s  

C d) vitamin K 

e) all of the above 

PART IV 

2 7 *  R e f i l l s  a r e  p r o h i b i t e d  b y  F e d e r a l  L a w  o n  w h i c h  o f  
the following? 

X f a) Seconal 

( b )  D e x t r i - m a l t o s e  

( c )  p h e n o b a r b i  t a l  

( d )  a l l  o f  t h e  a b o v e  

( e )  n o n e , o f  t h e  a b o v e  

2 B .  C i v i l i a n  p r e s c r i p t i o n s  w r i t t e n  b y  l i c e n s e d  c i v i l i a n  
physicians for personnel eligible for military medical 
care may by honored according to Navy Regulations: 

( a )  o n l y  f o r  a c t i v e  d u t y  p e r s o n n e l  

( b )  o n l y  f o r  d e p e n d e n t s  

( c )  o n l y  f o r  r e t i r e d  p e r s o n n e l  

( d )  o n l y  w h e n  C H A M P U S  f a c i l i t i e s  a r e  n o t  a v a i l a b l e  

X ( e )  d e p e n d i n g  o n  l o c a l  c o m m a n d ,  p o l i c y  a n d  d r u g  
availability. 
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2 9 .  W h i c h  o f  t h e  f o l l o w i n g  d r u g s  a r e  i n c l u d e d  i n  S c h e d u l e  I  
control group as defined "by Federal Law? 

. ( a )  d e x t r o a m p h e t a m i n e  s u l f a t e  

heroin 

meprobamate 

codeine 

cocaine 

30. Which of the following are legend drugs and always 
require a prescription regardless of the dose? 

( a )  c h l o r p h e n i r a m i n e  

'  ( b )  a c e t a m i n o p h e n  

( c )  s e l e n i u m  s u l f i d e  

( d )  p s e u d o e p h e d r i n e  

X ( e )  n o n e  o f  t h e  a b o v e  

31. Federal Law limits the number of refills on which of 
the following? 

( a )  S t e l a z i n e  

(b) Librax 

( c )  E l a v i l  

( d )  D i l a n t i n  

X Ce) meprobamate 

3 2 .  S c h e d u l e  I I  C o n t r o l l e d  D r u g s ,  a s  d e f i n e d  b y  F e d e r a l  L a w ,  
include: 

Drugs formerly identified as Class C narcotics 
all anorexics 
all barbiturates 

amphetamines 

all of the above 

3 3 .  R e f i l l s  a r e  p r o h i b i t e d  b y  F e d e r a l  L a w  o n  w h i c h  o f  
the following? 

( a )  D a r v o n  C o m p o u n d  65 

Talwin tablets 

Fiorinal tablets 

Percodan tablets 

none of the above 

X _ < d )  
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_ X _ ( c )  

PART V 

3 4 .  W h i c h  o f  t h e  f o l l o w i n g  m e d i c a t i o n s  r e q u i r e  r e f r i g e r a t i o n ?  
,X (a) Mycostatin Vaginal Tablets 

( b )  N e o s p o r i n  O p h t h a l m i c  O i n t m e n t  

( c )  a m p i c i l l i n  t r i h y d r a t e  c a p s u l e s  

( d )  G a n t r i s i n  S u s p e n s i o n  

( e )  t e t r a c y c l i n e  p e d i a t r i c  s u s p e n s i o n  
(R) 

3 5 *  K a p s e a l s v  '  i s  a  r e g i s t e r e d  t r a d e m a r k  o f  w h i c h  o f  t h e  
following pharmaceutical companies? 

( a )  A b b o t t  L a b o r a t o r i e s  

Eli Lilly and Company 

Parke, Davis and Company 

Merck, Sharp and Dohme 

A. H. Robins Company 
f  R )  

36. Gantrisin^ ' (sulfisoxazole) tablets are what color? 
(a) pink 

white 

light green 

yellow 

dark green 
( R )  

3 7 .  F i l m t a b v  '  i s  a  r e g i s t e r e d  t r a d e m a r k  o f  w h i c h  o f  t h e  
following pharmaceutical companies? 

^  f a )  A b b o t t  L a b o r a t o r i e s  

( b )  A y e r s t  L a b o r a t o r i e s  

( c )  B r i s t o l  L a b o r a t o r i e s  

( d )  C i b a  P h a r m a c e u t i c a l  C o m p a n y  

( e )  G e i g y  P h a r m a c e u t i c a l s  

38. Each Empirin^ No. k tablet contains: 

( a )  l / 8  g r a i n  o f  c o d e i n e  

l/4 grain of codeine 

1/2 grain of codeine 

1 grain of codeine 

k grains of codeine 
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3 9 *  W h i c h  o f  t h e  f o l l o w i n g  a r e  a v a i l a b l e  i n  s u p p o s i t o r y -
form? 

yc. (a) aspirin 

( b )  a m p i c i l l i n  

( c )  T e d r a l  

( d )  O r t h o - N o v u m  

( e )  L o m o t i l  
( R )  

4 0 .  C o u m a d i n ^  i s  a  r e g i s t e r e d  t r a d e  m a r k  o f  w h i c h  o f  t h e  
following pharmaceutical companies? 

( a )  A r m o u r  P h a r m a c e u t i c a l  C o m p a n y  

( b )  A b b o t t  L a b o r a t o r i e s  

( c )  M a r i o n  L a b o r a t o r i e s  

( d )  G .  D .  S e a r l e  a n d  C o m p a n y  

X  ( e )  E n d o  L a b o r a t o r i e s ,  I n c .  

41. Triamcinolone is available in which of the following 
dosage forms? 

( a )  o r a l  t a b l e t  

( b )  t o p i c a l  o i n t m e n t  

( c )  s y r u p  

( d )  t o p i c a l  c r e a m  

X  ( e )  a l l  o f  t h e  a b o v e  

PART VI 

4 2 .  T h e  p r e s c r i p t i o n  d i r e c t i o n s  " q . .  o .  d . "  s h o u l d  b e  i n t e r 
p r e t e d  a s s  

( a )  o n c e  d a i l y  

( b )  f o u r  t i m e s  a  d a y  

( c )  o n c e  a  d a y  

K  ( d )  e v e r y  o t h e r  d a y  

( e )  a l t e r n a t e  d o s a g e s  

4 3 .  S u b l i n g u a l  m e a n s t  

( a )  u n d e r  t h e  l e s i o n  

( b )  u n d e r  t h e  l i d  

V v  ( c )  u n d e r  t h e  t o n g u e  

( d )  u r e t h r a l l y  i n s e r t e d  

( e )  s p e a k s  E n g l i s h  p o o r l y  
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44. One ml. is approximately equal tot 

(a) 64 drops 

X ( b )  1 6  d r o p s  

{ c )  1 0  d r o p s  

( d )  5  d r o p s  

( e )  3 1  d r o p s  

4 5 .  O n e  k i l o g r a m  i s  a p p r o x i m a t e l y  e q u a l  t o :  

(a.) 1000 milligrams 

( b )  1 , 0 0 0 , 0 0 0  m i c r o g r a m s  

X. ( c )  2 . 2  p o u n d s  

( d )  3 5 4 . 6  g r a m s  

( e )  I .097 megagrams 

46. A prescription for 60 cc of a 2 % solution requires 
how many milligrams of active ingredient? 

( a )  1 . 2  

( b )  1 2  

< c )  2 4  

( d )  1 2 0  

X ( e )  1 2 0 0  

4 7 .  O n e  g r a i n  i s  e q u a l  t o i  

( a )  2 9 . 5 3 4  m g  

X  ( b )  6 4  m g  

( c )  5 c c  

( d )  1 / 1 0  o z .  

( e )  1  I .  U .  

48. The prescription directions "0. U." should be inter
preted ass 

( a )  o f  e a c h  

( b )  e q u a l  q u a n t i t i e s  

( c )  e a c h  e y e  

( d )  s u b c u t a n e o u s  

( e )  l e f t  e a r  
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4 9 .  T h e  p r e s c r i p t i o n  d i r e c t i o n s  " A .  C . "  a r e  b e s t  i n t e r 
p r e t e d  a s t  

_ ( a )  a f t e r  m e a l s  

_ ( b )  a q u a  c i b u s  

C c) under tongue 

( d )  w i t h  f o o d  

before meals 

5 0 .  Prescription directions for l/2 0 2 .  of a liquid are 
b e s t  t y p e d  o n  t h e  p r e s c r i p t i o n  l a b e l  a s i  

( a )  1 5 c c  

(b) 1/2 fluid ounce 

_ ( c )  t w o  t a b l e s p o o n f u l s  

( d )  t w o  t e a s p o o n f u l s  

_2C_(e) one tablespoonful 



APPENDIX D 

FOLLOW-UP LETTERS 

The following pages contain copies of the follow-up letters 

sent to the directors of pharmacy when either no returns had been 

received by the investigator or only partial returns had been recei 

by the investigator. 
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T H E  U N I V E R S I T Y  O F  A R I Z O N A  
T U C S O N ,  A R I Z O N A  8 5 7 2 1  

COLLEGE OF PHARMACY 
DEPARTMENT OF PHARMACEUTICAL SCIENCES 

2 August 1979 

Dear Navy Pharmacy Directort 

If you have completed and returned the survey materials for 
Navy pharmacists and Navy pharmacy technicians that were sent 
to you recently, many thanks. 

If you have not had the opportunity to do so, I would greatly 
appreciate the expeditious completion and return of these 
most important research questionnaires. This project needs 
the valuable input from each and every Navy pharmacist and 
Navy pharmacy technician. 

My deadline for the return of questionnaires is set at 18 
August 1979 in order to allow me time to complete my analysis 
prior to my transfer and your prompt action in this matter 
will greatly facilitate my completion. 

Again, thank you for your cooperation and assistance with 
this survey. 

Respectfully, 

Neal R. Ganz 
LCDR, MSC, USN 
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T H E  U N I V E R S I T Y  O F  A R I Z O N A  
T U C S O N ,  A R I Z O N A  8 5 7 2 1  

COLLEGE OF PHARMACY 
DEPARTMENT OP PHARMACEUTICAL SCIENCES 

2 August 1979 

Dear Navy Pharmacy Director« 

I am writing to thank you for your cooperation and 
assistance in helping me with my survey of Navy pharmacists 
and Navy pharmacy technicians. 

I am in receipt of a portion of the completed survey 
materials from your command. However, there remains 
a portion of the survey materials which has not been 
returned. If they are presently in the mail, I thank 
you very much. If you have not had the opportunity to 
complete the survey at your command, I would greatly 
appreciate the expeditious completion and return of these 
most important research questionnaires. My deadline for 
the return of questionnaires is set at 18 August 1979 in 
order to allow me time to complete my analysis prior to 
my transfer. 

Again, thank you for your cooperation and assistance with 
this survey. 

R e spe c tfully, 

Neal R. Ganz 
LCDR, MSC, USN 



APPENDIX E 

MODELS OF STATISTICAL TESTS 

The following pages depict the models for the statistical 

tests used in the analysis of the data. Presented here are models 

for the Kuder-Richardson Formula 21, the Student's t-test, the ANOVA 

F-distribution, the Scheffe a posteriori test, the Chi-Square statis

tic, the Coefficient Alpha and the Pearson Product-Moment Correlation 

Coefficient. 
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1. The Kuder-Richardson Formula 21 

This formula was used to determine the reliability-

coefficient for the cognitive quiz. 

X  ( K - X  )  
rxx ~ 1 - 5 

K ( SD ) 

r = Kuder-Richardson reliability coef
ficient for the entire test. 

K = The number of items on the test. 

X = The mean score of the test. 

2 SD = The standard deviation squared or 
variance for the test. 

2. The Student's t-test 

This formula was used to determine if the differ

ence in the means of two groups was significant or due to 

chance alone. 

For independent samples and populations with common 

variance: 

tg = X1 x2 with (n^ + 1I2 - 2) degrees 

Sg of freedom 

tg = The t-statistic for the difference in 
the means. 

n = The number in each group, designated 
by subscripts 1 and 2. 

x = The mean of each group, designated 
by subscripts 1 and 2. 

Sg = The sample standard deviation for the 
difference of sample means. 
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Sg is calculate by the following formula: 

For independent samples and populations with un

equal variance, the same basic formula is used to estimate 

the t-statistic but the following formula is used to 

calculate the degrees of freedom (df): 
2 

df 

(n-L - 1) (n2 - 1) 

= The standard deviation of each group, 
designated by subscripts 1 and 2. 

3. The ANOVA F-distribution 

This formula was used to determine, if significant 

differences existed between the means of three or more 

groups. 

For single factor with three or more levels, fixed 

effects, the following formula was used: 

FACTOR 

X1 X2 X3 
LEVEL 1 LEVEL 2 LEVEL 3 

N1 N2 N3 
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F = where MS = 
MS. 
w 

ss,,, = ix 

and df = N - 1 

(ix^, )2 T 
'T T Nt 

SS, = 
£ ( i )2 _ ( 1 XT ) 

b N Nt 

(ix1 )2 + (ix2 )2 + (ix3 ) 

N2 

{ 1 X T  > 

N1 N2 N3 

nt 

SSW = 1 X 
i't*k>; 

df = k { N - 1 ) 
w 

w < T N 

df^ = k - 1 F = F-distribution or statistic. 

MS = Mean square. 

df = Degrees of freedom. 

SS = Sum of Squares. 

b = Between groups. 

w = Within groups. 

T = Total of values 

k = Number of treatment groups. 

X = The value. 

^ = The sum of or summation. 



For factorial, multiple-classification or multiple-

factor design, the following formula was used: 

level r^ 

FACTOR r (row) 

level r-

FACTOR c (columns) 

level c^ level c2 level c-

NU = N12 ~ 
N13 = 

II H
 

Ij 
2
 

*11 = X12 = *13 = Xrl = 

N21 = N22 = 
N23 = Nr2 = 

X21 ~ X22 = *23 " 
Xr2 = 

Ncl = 
*d = 

Nc2 = 

Xc2 * 

Nc3 = 

Xc3 " 

nt -
= 

F = 
MS, 
MS. w 

SS„ 

where MS = 

and df = N - 1 

2 

-

'£xt > 
N. 

SS w - 14 
l < i x k  >  

N, 

SS^ (components) 

i'fru'2 - <1XT » 
SS rows N rk N„ 

SS i'i*ck ' 
columns N 

< 1 *t >2 

ck Nn 
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df, rows r - 1 

df columns 
c - 1 

df(r x c) 
(r - 1) (c - 1) 

df, T N, T 1 

4. The Scheffe a posteriori test 

This formula was used to determine significant 

differences in the means between all possible pairs if a 

significant F resulted following the ANOVA procedures. 

This procedure is also known as the smallest significant 

difference (ssd). 

This formula was used to determine independence 

between two or more variables. 

ssd 
(  2  N  )  (  k  -  1  )  ( F )  (  M S w  )  

5. The Chi-Square Statistic 

O = An observed cell frequency. 

E = An expected cell frequency. 
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6. The Coefficient Alpha (Cronbach's Alpha) 

This formula was used to deteirmine the reliability 

coefficient for the attitudinal questionnaire. 

r - f a "\ 

r l T  =  Cr o n b a c h ' s  A l p h a  r e l i a b i l i t y  
coefficient for the whole 
questionnaire. 

Standard deviation of the total 
scores on the questionnaire. 

The sum of the variances of 
item scores. 

7. The Pearson Product-Moment Correlation 

This formula was used to identify the presence or 

absence of a relationship between two variables. 

V Is I*2 - (ix) & ly2 - (̂ Y) 2J 

r = The Pearson Product-Moment Correlation 
coefficient. 

N = The number of pairs of variables. 

£x = The slim of X values. 

t 

N ̂  XY - ( lx) ( ̂ Y) 
r 

= The sum of Y values 



APPENDIX F 

FREQUENCY DISTRIBUTION OF ATTITUDNIAL 

QUESTIONNAIRE RESULTS 

The following table depicts the results of the attitudinal 

questionnaire listing the frequencies, percents, mean and standard 

deviations for the pharmacists and the technicians answering each 

question. The brief statements or titles introducing each question 

item refers to the Navy pharmacy technician as possessing an adequate 

knowledge, ability, skill or understanding of that topic. 
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FREQUENCY DISTRIBUTION OF THE RESULTS OF THE ATTITUDINAL QUESTIONNAIRE 

Operation and 
Function of the 
Navy Medical 

Department 

Strongly Disagree Neutral Strongly Agree Mean (S. D.) 

(I) (2) (3) (4) (5) (6) (7) 

Pharmacist 

Technician 

Frequency 0 13 33 30 18 

Percent 
(n=99) ) 3.0 13.1 33.3 30.3 18.2 2.0 

Frequency 5 9 34 73 82 49 42 

Percent 
(n=294) 1.7 3.1 11.6 24.8 27.9 16.7 14.3 

4.54 C 1.09) 

4.81 ( 1.40) 

Operation and 
Function of a 
Pharmacy 
Department 

Pharmacist 
Frequency 0 

Percent 
(n=99) 0  

Technician 
Frequency 0 

Percent 
(n=294) 

0 3 10 37 37 12 5.46 ( 0.09) 

0 3.0 10.1 37.4 37.4 12.1 

3 6 15 41 100 129 6.10 ( 1.06) 6 15 41 100 129 

1.0 2.0 5.1 13.9 34.0 43.9 



Strongly Disagree Neutral Strongly Agree Heart (S. D.) 

(1) (2) (3) (4) (5) (6) (7) 

Frequency 0 1 4 8 25 44 17 5.60 ( 1.06) 
Pharmacist 

Duties and (n=99)C 0  1 ,0  4 ,0  8 ,1  25-3  44  *4  l7 '2  

Responsibilities _ 

Technician367  Frequency 0 2 4 16 22 100 150 6.26 ( 0.98) 
Technician 

Percent 
(n=294) 0  0-7  1 -4  5 ,4  7 ,5  34*° 5l-° 

Using Pharma
ceutical and 
Medical Terms, 
Abbreviations, 
and Symbols 

Pharmacist 

Technician 

Frequency 0 1 1 6 29 40 22 5.74 ( 0.98) 

1.0 1.0 6.1 29.3 40.4 22.2 

Frequency 1 0 2 3 30 89 169 6.42 ( 0.83) 

Pcrcent 
(n=99) 0 

Percent 0.3 
(n=294) 

0.7 1.0 10.2 30.3 57.5 

Drug Purchasing 
and Inventory 
Control 
Functions 

Pharmacist 

Technician 

Frequency 1 15 22 30 20 1 

Percent 
(n=98) 1.0 15.3 22.4 30.6 20.4 9.2 1.0 

65 

3.86 ( 1.26) 

Frequency 11 15 43 65 59 36 4.63 ( 1.56) 

Percent 
(n=294) 

3.7 5.1 14.6 22.1 22.1 20.1 12.2 



Functions of a 
Unit Dose Drug 
Distribution 
System 

Strongly Disagree Neutral Strongly Agree Mean (S. D.) 

(1) (2) (3) (4) (5) (6) (7) 

Pharmacist 
Frequency 4 10 27 21 24 10 

Percent 
(n=99) 

Technician 

4.0 3.0 10,1 27.3 21.2 24.2 10.1 

Frequency 14 12 21 33 55 75 80 

4.72 ( 1.48) 

5.23 ( 1.69) 

Percent 
(n=290) 4.8 4.1 7.2 11.4 19.0 25.9 27.6 

Record-Keeping 
Functions of 
Outpatient 
Prescription 
Dispensing 

Pharmacist 
Frequency 0 

Percent 
(n=99) 0  

Technician 
Frequency 3 

2 1 8 30 42 16 

2.0 1.0 8.1 30.3 42.4 16.2 

4 

5.59 < 1.02) 

11 39 39 90 107 5.75 ( 1.34) 

Percent 
(n=293) K0 lA 3 '8  I3-3  13*3  30-7  36 '5  

Frequency 0 1 14 23 31 24 5 4.80 ( 1.15) 
. . .  .  P h a r m a c i s t  
Arithmetic Percent 
Calculations for (n=98) 0  10  1A-3  23-5  3I*6  24-5  5A 

Dosage 

^ Frequency 2 2 13 45 57 78 97 5.64 ( 1.30) 
Solution Technician 
Preparation Percent 

( 2 9 4 )  ° - 7  ° - 7  4 - 4  1 5 - 3  l 9 - 4  2 6 - 5  3 3 - °  



FREQUENCY DISTRIBUTION OF THE RESULTS OF THE ATTITUDINAL QUESTIONNAIRE 
(continued) 

Strongly Disagree Neutral Strongly Agree Mean (S. D.) 

(1) (2) (3) (4) (5) (6) (7) 

Pharmacist 
Frequency 4 12 19 40 20 1 

General Chemical 
and Physical 
Properties of the 
Drugs Handled 

Percent 
(n=99) 

Technician 

4.0 12.1 19.2 40.4 20.2 3,0 1.0 

Frequency 15 26 63 83 67 31 9 

Percent 
(n=294) 5.1 8.8 21.4 28.2 22.8 10.5 3.1 

3.74 ( 1.18) 

3.99 ( 1.40) 

Conmonly Used 
Weight and 
Volume 
Equivalents 

Pharmacist 

Technician 

1 3 15 52 20 7 5.10 ( 0.92) 

1.0 3.1 15.3 53.1 20.4 7.1 

Frequency 3 0 11 26 51 87 116 5.88 ( 1.23) 

Frequency 0 

Percent 
(n=98) 0  

Percent 
(n=294) 1.0 0 3.7 8.8 17.3 29.6 39.5 



Strongly Disagree Neutral Strongly Agree Mean (S. P.? 

(1) (Z) (3) (4) (5) (6) (7) 

Frequency o 1 9 23 35 2^ 7 4.94 ( 1.10) 
Pharmacist 

_ Percent 
Drug Dosages, (n=o«n 0  1-° 9-1  23-2  35-4  2U-2  7*1  

Routes of j£Ll— 

Administration Frequency 0 3 8 30 66 87 100 5.79 { 1.16) 
and Dosage Forms Tectmic ian  

<n=294) 0  1 ,0  2-7  10 ,2  22A 29 ,6  34 ,0  

Frequency 1 4 14 22 29 25 4 4.67 ( 1.28) 
, j Pharmacist 

Procedures and Percent 
Operations of (n=99) 1 ,0  4 ,0  14 ,1  22 '2  29 ,3  25-3  4 ,0  

Drug Manufacturing, 

Prepackaging and Frequency 4 14 31 60 81 59 45 4.90 ( 1.44) 
La lnB Technician —3  ~ 

(n=294) 1-4  4 ,8  10 ,5  20 ,4  27 ,6  201  15"3  

Frequency 3 8 15 25 29 14 3 4.27 ( 1.37) 
Pharmacist 

Procedures and Percent 
Techniques of (n=97) 3A 8"2  15"5  25"B 29 ,9  14 ,4  3"1  

Aseptic Compound-

ing and Admixture Frequency 3 14 27 42 61 68 76 5.24 ( 1.53) 
Operations Technician 

Percent  
? -nnii' 1-0 9.3 14.4 21.0 23.4 26.1 
ln-291) 



Typing 
Prescription 
Labels 

Strongly Disagree Neutral Strongly Agree Hean (S. P.? 

(1) (2) (3) (4) (5) (6) (7) 

Pharmacist 

Technician 

Frequency o 

Percent 

10 34 25 16 

(n=qq^ 0 5.1 10.1 9.1 34.3 25.3 16.2 

Frequency o 4 9 27 55 73 126 

5.13 ( 1.36) 

5.91 ( 1.21) 

Percent 
<"°294) 1.4 3.1 9.2 18.7 24.8 42.9 

Providing Drug 
Information to 
Health 
Profossionals 

Pharmacist 

Technician 

Frequency 3 17 33 26 

Percent 
tn=98) 3.1 9.2 17.3 33.7 26.5 9.2 1.0 

Frequency 5 2 12 40 90 74 71 

Percent 
(n=294) 1.7 0.7 4.1 13.6 30.6 25.2 24.1 

4.03 ( 1.25) 

5.43 ( 1.29) 

Detecting and 
Evaluating Common 
Drug Interactions 
and Incompatabil-
ities 

Pharmacist 
Frequency 8 12 23 27 23 

Technician 

5 0 

8.2 12.2 23.5 27.6 23.5 5.1 0 

Frequency 4 14 25 53 85 62 51 

Percent 
(n=98) 

Percent 
(n=Z94) 1.4 4.8 8.5 18.0 28.9 21.1 17.3 

3.61 ( 1.33) 

5.01 ( 1.44) 



FREQUENCY DISTRIBUTION OF TIIE RESULTS OF THE ATTITUOINAL QUESTIONNAIRE 
(continued) 

Strongly Disagree Neutral Strongly Agree Mean (S. P.? 

(1) (2) (3) (« (5) (6) (7) 

Frequency 1 5 9 23 36 21 4 4.69 ( 1.23) 
.  Pharmacist 

Counseling and Percent 
Advising Patients (n=99) 1-° 51 9,1 23*2 36-4 21,2 A>0 

on Medication 

Directions, Side Frequency 2 4 8 28 66 90 96 5.74 ( 1.23) 
Effects, Storage Technic ian  —3  

(n=294) 0 , 7  ^ 2 , 7  9 , 5  2 2 A  3 0 , 6  3 2 - 7  

Frequency 0 6 2 31 38 19 3 4.72 ( 1.09) 
.  , .  „ Pharmacist 
Applying Know- Percent 
ledge of Phanna- (n=99) 0  6>l  2 ,0  31 ,3  38 '4  19 '2  3>0 

ceutical 

p"rHrieS  t0  Frequency 2 4 17 34 64 90 82 5.57 ( 1.30) 

Percent 

Practice Technician 

(na293) 0.7 1.4 5.8 11.6 21.8 30.7 28.0 



Strongly Disagree Neutral Strongly Agree Mean (S. D.) 

CI) (2) (3) (4) (5) (6) (7) 

Effectively 
Checking Drugs 
for Signs of 
Contamination or 
Deterioration 

Pharmacist 

Technician 

Frequency 1 11 22 31 22 10 

Percent 
(n= 99) 1.0 2.0 11.1 22.2 31.3 22.2 10.1 

Frequency 3 15 38 78 78 78 

4.88 ( 1.28) 

5.50 ( 1.30) 

Percent 
(n=293) 1.0 1.0 5.1 13.0 26.6 26.6 26.6 

Organic and 
Inorganic 
Pharmaceutical 
Chemistry 

25 29 16 Frequency 12 11 
Pharmacist 

Percent 
(n=96) 12 ,5  U-5  26-° 30-2  16*7  31  

Frequency 25 42 
Technician 

47 74 

(n=292) 8*6  lhA 161  

0 

0 

64 25 15 

25.3 21.9 8.6 5.1 

3.36 ( 1.3Z) 

3.84 ( 1.58) 

Anatomy and 
Physiology 

Pharmacist 

Technician 

Frequency 3 8 15 33 26 10 1 

Percent 
(n=96) 3.1 8.3 15,6 34.4 27.1 10.4 1.0 

Frequency 5 20 37 62 91 56 22 

Percent 
(n=293) 

1.7 6.8 12.6 21.2 31.1 19.1 7.5 

4.09 ( 1.25) 

4.60 ( 1.40) 



Pharmaceutical 
Calculations 

Pharmacist 

Technician 

Strongly Disagree Neutral Strongly Agree Mean (S. D.) 

(1) (2) (3) (4) (5? (6? (7) 

Frequency o 6 13 24 31 15 8 

Percent 
(n=97) 0 6.2 13.4 24.7 32.0 15.5 8.2 

Frequency 1 7 10 31 78 95 72 

4.62 ( 1.30) 

5.55 { 1.23) 

(n=294) °*3  ZA 10 ,5  26*5  32 ,3  24-5  

Pharmacology 

Pharmacist 

Technician 

Frequency 5 24 24 28 8 

(n=97)' 5 ,2  6 ,2  24-7  24-7  28*9  8 ,2  2 ,1  

Frequency 4 11 20 46 81 85 47 

Percent 
(n=294) 1.4 3.7 6.8 15.6 27.6 28.9 16.0 

3.99 ( 1.34) 

5.15 ( 1.38) 

Toxicology 

Pharmacist 
Frequency 10 12 28 26 17 

Percent 
(n=96) 

Technician 

10.4 12.5 29.2 27.1 17.7 3.1 0 

Frequency 14 23 34 47 81 72 23 

Percent 
(n=294) 4.8 7.8 11.6 16.0 27.6 24.5 7.8 

3.38 ( 1.29) 

4.58 ( 1.58) 



FREQUENCY DISTRIBUTION OF THE RESULTS OF THE ATTITUDINAL QUESTIONNAIRE 
(continued) 

Navy and Federal 
Laws, Rules and 
Regulations 
Pertaining to 
Pharmacy 

Strongly Disagree Neutral Strongly Agree Mean (S. D.) 

(1) (2) (3) (4) (5) (6) (7) 

Pharmacist 

Technician 

Frequency 2 14 22 31 15 

Percent 
(n=97) 2A 9 ,3  14*4  22 '7  32-° 15-5  4 ,1  

Frequency 5 22 44 72 82 54 

Percent 
Cn^eo) 1J Z-A 7-7 15A 25-2 28-7 18-9 

4.36 ( 1.38) 

5.21 ( 1.40) 

Drug Generic 
and Trade Name 
Equivalents 

Pharmacist 
Frequency 0 

Percent 
Cn^9) 

Technician 
Frequency 0 

Percent 
(n*=294) 

3 4 11 30 35 16 5.39 ( 1.18) 

3.0 4.0 11.1 30.3 35.4 16.2 

1 5 14 48 98 128 6.11 { 0.99) 

0.3 1.7 4.8 16.3 33.3 43.5 



Strongly Disagree Neutral Strongly Agree Hean (S. D.) 

(1) (2) (3) (4? (5) (6) (7) 

Frequency 13 24 23 23 11 3 0 3.04 ( 1.33) 
Pharmacist 

Procedures for l3^ w-7  23-7  23-7  n-3  3-l 0  

Handling _ (n"97)  

Investigational Frequency 29 35 41 54 58 36 39 4.17 ( 1.84) 
Drt ,*s  technician ~2  * 

(n=292) 9 ,9  12 '° 14 ,0  18*5  19 ,9  12-3  13** 

Frequency 2 10 16 22 30 13 4 4.24 ( 1.39) 
_« , Pharmacist 
Effectively Percent 
Review a Doctor's ("go) 2*° 1(K1 I8-2  2Z-2  30 ,3  13- !  4-° 
Drug Order for n  

Completeness, Frequency 2 3 15 30 57 95 91 5.68 ( 1.27) 
Accuracy and Technic ian  —3  * 

Compatability Percent 

(n=293) 0 ,7  1-° 5 ,1  10*2  19*5  32 ,4  31 ,1  

Frequency 2 5 4 20 26 30 12 5.03 ( 1.40) 
Effectively Pharmacist 
Manage Adrainis- Percent 2.0 5.1 4.0 20.2 26.3 30.3 12.1 
trative and (n=99) 

Dispensing 
Functions of Frequency 1 0 8 18 50 88 129 6.05 ( 1.09) 
Controlled Technician 

DrU8s  (n=294) 0 ,3  ° 2 ,7  6 ,1  17 ,0  29 ,9  A3-9  



Pharmacist 
Percent 

Strongly Disagree Neutral Strongly Agree Mean (S. D.) 

(I) (2) (3) (4) (5) (6) (?) 

Frequency 14 30 15 12 10 14 4 3.32 ( 1.80) 

Percent 
Generally Lacking ,1 . 14.1 30.3 15.2 12.1 10.1 14.1 4.0 
in Telephone 

Etiquette Frequency 132 78 35 17 14 12 6 2.19 ( 1.54) 
Technician 

Percent 
(n=294) 44 ,9  26"5  11 ,9  5*8  4 ,8  4-1  2-0  

Pharmacy 
Pharmacist 

Frequency 1 15 17 33 24 8 1 3.93 ( 1.24) 

. .  .  . „ Percent l.o 15.2 17.2 33.3 24.2 B.l 1.0 
Administration 
and Management 
Functions 

Frequency 9 13 23 66 80 57 44 4.86 ( 1.49) 
Technician 

Percent 
(na292)  3.1 4.5 7.9 22.6 27.4 19.5 15.1 

Frequency 0 0 5 9 31 35 19 5.54 ( 1.06) 
Qualified to Pharmacist 
Perform Host Percent 
Functions of tn=99) 

Outpatient 
Prescription Frequency 1 1 2 12 43 86 149 6.23 ( 0.98) 
Dispensing Technician 

Percent 
(n=294) ° '3  0 ,3  0 ,7  4 -1  14*6  29*3  50 '7  



FREQUENCY DISTRIBUTION OF THE RESULTS OF THE ATTITUDINAL QUESTIONNAIRE 
(continued) 

Requiring an 
Ongoing Program 
of Continuing 
Education 
Designed for 
Their Needs 

Strongly Disagree Neutral Strongly Agree Hean (S. D.) 

(1) (2) (3) (4) (5) (6) (7) 

Pharmacist 
Frequency o 

Percent 0 
tn=99) 

0 1 5 12 23 58 

0 1.0 5.1 12.1 23.2 58.6 

Technician 
Frequency 6 23 l>9 202 

Percent 
(n=294) 2.0 0.7 2.4 1.7 7.8 16.7 68.7 

6.33 ( 0.95) 

6.37 ( 1.24) 
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