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ABSTRACT 

A multi-media, self-paced, auto-tutorial presenta

tion on the subject "Some Aspects of the Pharmacology of 

the Autonomic Nervous System: Muscarinic Drugs" was 

developed. The program was directed to practicing phar

macists . 

Textual materials related to the subject were pro

grammed and supplemented by audio and video materials 

supportive of the text. The program was then filmed and 

placed in Super-8 film cassettes. Accompanying audio 

material was recorded on 4-track audio cassettes. The 

program was designed specifically for use in PIP, a 

teaching machine with a high degree of versatility. 

The program was tested for effectiveness in 

communicating subject matter content and for acceptability 

as an alternative presentation mode. It was concluded 

that the program was effective in communicating subject 

matter and acceptable to pharmacists as a mode of instruc

tion. It was further concluded that multi-media program 

productions of this type can be undertaken by technolog

ically naive persons at nominal cost. 

viii 



CHAPTER I 

INTRODUCTION 

Technology, having been infused into practically 

every other facet of society, is now beginning to make its 

influence felt in education. The new educational tech

nology, especially the various multi-media devices, holds 

the promise of extending the formal learning experience 

beyond the classroom. Many teachers are now beginning to 

incorporate such devices as teaching machines, videotape 

recordings, and programmed instruction into their method

ologies. Some are even using, in new ways, some of the 

older media such as filmstrips, slides, and motion pictures 

These older media take on a new role as they are employed 

in self-instructional programs and instructional packages 

(Erickson, 1965, P« 5)* 

The use of this diversity of media aids the 

educator in meeting the demand to provide flexible learning 

situations to accommodate the alarming increase in students 

Past teaching methods are not able to keep pace with the 

current educational demands. As an ever-increasing number 

of people contribute to the enlarging volume of knowledge, 

more and more people are demanding additional education. 

Additional education is needed to meet initial job 

1 



2 

requirements, to retrain for new jobs, or update skills in 

present jobs. 

The need for new approaches to meet this educa

tional challenge is beginning to be felt from still another 

quarter. Pharmacists and other health professionals are 

finding that scientific and technological advances make it 

impossible for them to continue their practices without 

some form of continuing education (Hilliard, 1972a, p. 276). 

Fulfilling this need will require something more than the 

present programs being offered by most schools of pharmacy. 

Although every state offers at least some minimal 

opportunity for continuing education for practicing pharma

cists, probably the most frequently presented programs are 

short-term workshops, seminars, and institutes where 

pharmacists gather to be lectured to by experts. These 

efforts can hardly be said to be adequate substitutes for 

comprehensive continuing education. 

Continuing education in most schools of pharmacy is 

only a part-time activity. Very few schools of pharmacy 

make any budgetary provision for continuing education 

programs. Even where funds are budgeted, less than one-

fourth of the time of those responsible for administering 

these programs is devoted to them (Hilliard, 1972b, pp. 

272-275). 

Five states now require participation by pharma

cists in continuing education programs for licensure. 
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Other states are sure to follow in this direction. Whether 

participation in these programs is mandatory or voluntary, 

it is clear that the nature and quality of the offerings 

must be improved. 

According to a recent survey, only five per cent of 

all practicing pharmacists participate in continuing educa

tion programs (Kirk and Weinswig, 1972, p. 48). Among the 

reasons offered for such a low level of participation are: 

1. Programs are offered at times and places which are 

not convenient for the pharmacists (Blockstein, 

1969 , p« 768 as cited by Kirk and Weinswig, 1972) . 

2. Pharmacists are legally required to be present in 

their pharmacies during business hours. They are, 

therefore, unable to attend programs at these times 

(Kirk and Weinswig, 1972, p. 49) • 

3. Much of the programming seems to be built around a 

sense of urgency to "do something" rather than upon 

a well-designed program with clear goals and ob

jectives (Billiard, 1972a, p. 277)* 

4. Many pharmacists consider continuing education 

programs to be repetitious and not relevant to their 

present needs (Charters, 1970, P« 489). 

Nevertheless, as increasing numbers of pharmacists 

enter continuing education programs, the challenge for 

schools of pharmacy will be to find new, imaginative, and 



effective delivery systems to meet the demand (Gearien, 

1968, p. 57)• 

Correspondence courses in pharmacy are becoming 

more readily available. Various types of media, such as 

closed circuit television, cartridge tapes, two-way radio, 

and statewide telephone communications are being used in 

continuing education programs in some states. Certainly, 

these new approaches will make greater participation in 

continuing education programs possible. Regardless of the 

methodology employed, however, care must be taken to begin 

any program where the clients are--both intellectually and 

geographic ally. 

Statement of the Problem 

Anticipating the problems outlined above, the 

author sought to develop a model, self-paced, auto-tutoria 

program in pharmacy education using a multi-media approach 

The subject selected for this initial program was, "Some 

Aspects of the Pharmacology of the Autonomic Nervous 

System: Muscarinic Drugs." In this program, a teaching 

machine, Programmed Individual Presentation (PIP) was used 

Definitions 

The following definitions obtain in this disserta

tion: 

1. PIP (Programmed Individualized Presentation System 

a commercially available teaching machine which 



operates using separate visual and audio cassettes 

allowing a high degree of flexibility. 

2. Auto-tutorial} any self-contained, individualized 

instructional system used by the student for 

learning without requiring the presence of the 

instructor. 

3» Multi-media; a variety of audio and visual material 

which, when used in combination, reinforces the 

values derived from each separately (Erickson, 1971, 

p. 32). 

k. Behavioral objectives; statements which describe, 

in performance terms, what behavior(s) the learner 

will display on completion of a program. 

Programmed instruction; a system of constructing 

learning materials, organized around behavioral 

objectives, in sequences such that learning is en-

hanc ed. 

6. Storyboard; a sheet(s) which graphically displays 

the video portion of each scene in a film and the 

accompanying audio materials. 

7. Pulse; an inaudible electronic signal placed on one 

of the k tracks of the PIP audio tape to control 

the advance of the film. 



Organization of the Dissertation 

Chapter I presented a brief overview of the rela

tionship of multi-media technology to education and stated 

the problem. 

In Chapter II literature related to media, learning 

theory, and programmed instruction is discussed. Chapter 

III details the procedures followed in producing this pro

gram. Chapter IV is presented on one video and one audio 

cassette (taped materials are boxed separately from this 

dissertation). 

Chapter V examines the test results and analyzes 

the evaluation form. Chapter VI presents the summary and 

conclusions. 



CHAPTER II 

RELATED LITERATURE 

This charter* discusses literature related to pro

grammed instruction and media. 

Programmed Instruction 

Programmed instruction, as a teaching method, 

represents the systematic application of behaviorist learn

ing theory. Operationally, programmed instruction is an 

arrangement of subject matter stimuli such that it estab

lishes control over responses to the subject matter. No 

matter if the multi-media devices are simple or sophisti

cated, programs developed for them are based on similar 

psychological principles. Some of these principles as 

applied to programming are: (l) active participation by 

the learner, (2) what has been learned in one context may 

be used as a basis for learning in another, and (3) rein

forcement and feedback. 

A basic tenet is that student-program interaction 

is preferable to student passivity. In multi-media pro

gramming, this interaction is facilitated through multi-

sensory appeal. 

Secondly, good, programming takes advantage of 

what the learner already knows. The student's entering 

7 



repertoire is used as a basis to transfer what has been 

learned in one context to another as a foundation for 

further learning (Gagne, 1968, p. 1; Freedman and Berg, 

1969 , P• 6) . 

Finally, the learning process is enhanced when the 

student (l) has knowledge of his status and progress as he 

negotiates the program and (2) has knowledge of what is 

expected of him on completion of the program. 

The major elements in the construction of programmed 

materials are (l) the establishment of behavioral objec

tives, (2) the sequencing of subject matter stimuli, and 

(3) testing (Lange, 1967; Taber, Glaser, and Schaefer, 1965, 

p . l8 ) . 

Objectives 

Most authorities agree that the initial step in the 

process of programming instructional materials is the 

specification of behavioral objectives (Mager, 19&2, p. 4; 

Harmes , 1969, P» l)« Behavioral objectives are the 

"advance organizers" to the subject matter in that they 

tell the learner what is expected (Ausubel and Fitzgerald, 

1962, pp. 243-249; Ausubel and Youssef, 1963, pp• 331-

336). Good behavioral objectives specify not only the 

measurable, terminal behavior which the learner will dis

play on completion of a course of instruction, but also the 



circumstances and conditions as well as the content of the 

behavior (Harines, 19&9 , P« l)« 

Behavioral objectives should be constructed in 

response to the question: "On completing this instruction, 

what behaviors will the learner display which represent 

subject matter mastery and how can these behaviors be 

measured?" 

Sequencing of Subject Matter 

The next step in programming is the arrangement of 

subject matter components into a format which will best 

accomplish the teaching goal. The success of a program is 

as much dependent on the instructional strategy as on the 

definition of objectives. Several systems have been devised 

for sequencing. 

1. The ruleg system is based on the premise that de

clarative statements can be made about subject 

matter components and these classified as "rules" 

or "examples." These rules and examples are then 

ordered according to some scheme such as (l) chron

ology, (2) spatiality, or (3) complexity. 

2. Mathetics applies reinforcement theory to rela

tively large blocks of subject matter. The 

approach is deductive whereas the other methods are 

inductive. 



3. Subdivision of subject matter units. In this 

system, subject matter is outlined in detail. 

Color-coded index cards are used to separate the 

course material into major headings, headings, sub

headings; down to the level of examples, phrases, 

and words. The cards are then ordered in some 

logical sequence. A flow chart is then used to 

guide the learner through the material. 

k. Discrimination flow is a method which requires the 

teacher to identify the order of discriminations 

necessary for the student to perform the terminal 

behavior (Taber et al . , 1965, pp. 65-72). 

These methods are not exclusive. Combinations of 

them are possible and other, similar systems have been 

devised. In this work, the author used a combination of 

all four systems. 

Testing 

T^ie planning of programmed instructional materials 

includes, at base, consideration of the individual learner 

and his needs. Primary among these is the need for an 

adequate feedback mechanism on his performance level. A 

testing component then should be added to the statement of 

objectives and sequencing of materials as programming ele

ments. Blooin (1968) contends that "perhaps more than 90%" 

of the students can master what we have to teach. This 
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goal is more likely to be reached if we have sharply de

fined our objectives, appropriately sequenced our material, 

and tested, based on the objectives. 

Media 

In spite of the potential role for media in ex

panding the activity of learning beyond the classroom 

setting, its application has been somewhat limited. From 

1904:, when St. Louis inaugurated the nation's first visual 

education program, until recent times, media use in educa

tion has progressed very slowly. Recent developments, 

however, both in terms of educational demand and media 

technology, have brought about the realization that tradi

tional teaching methods cannot satisfy current educational 

ne e d s  ( E r i c k s o n ,  1 9 7 1 ,  P »  1 ;  H u d s p e t h ,  1 9 7 2 ) .  

The degree to which media is incorporated into 

their curricula varies widely in and among learning insti

tutions. Media use ranges from the single textbook to a 

systems concept which draws on a wide range of technology 

and materials to meet specific educational needs (Unruh 

and  A l e x a n d e r ,  1 9 7 0 ,  p .  1 5 5 ) •  

The textbook, as a medium, has long been recognized 

as fundamental in the instructional process. It must be 

recognized, however, that the textbook has definite 

limitations and shortcomings. It may contain incorrect, 



12 

outdated, and biased information. Additionally, textbooks 

cannot be easily corrected or updated. 

Electronic media, in contrast, particularly those 

with video components, encourage dynamic responses. These 

media are more than simple vehicles for content. They 

involve the whole person both physically and mentally 

(McLuhan, 196'*, 1967)* Studies conducted at the Psycho

logical Institute of the University of Rome revealed that 

the rhythm alone of film images affects the viewer's meta

bolic processes (Skornia, 1965, P« 1^9)• 

In spite of the availability of new educational 

technology, we find ourselves attempting to use it in the 

same old ways—to lecture and to demonstrate. Yet it has 

been shorn that lectures command the attention of only 

twelve per cent of the audience at any given moment 

(Post1ethwait, Novak, and Murray, 1971, p. l). 

There are now more communications devices available 

than at any time in history. Still, more progress has been 

made in the production of hardware for teaching than in the 

development of programs or software for use in them (Com

mittee for Economic Development, 1968, p. ̂ 7). 

The machine itself, of course, does not teach. It 

bears the same relationship to the program as does the 

projector to the educational film. It is a labor-saving 

device, which together with the program, performs in much 



the same manner as the private tutor. Consider the fol

lowing advantages of the teaching machine. 

1. There is continuous interchange between the student 

and the program. 

2. It drills each point until it is thoroughly under

stood . 

3» It assists the student in determining the level of 

material for which he is ready. 

k. It helps the student, through cues, prompts, and 

reinforcements to arrive at the correct answer. 

5. It rewards the student with immediate feedback on 

his responses (Skinner, 1958). 

Shore (1967) has predicted that the classroom as a 

center for learning will have been replaced by learning 

centers by the 21st century. In the learning center 

students will study at their own pace, a variety of subject 

matter, through a variety of media. Such materials and 

media will probably include films, microfiche, cassettes 

of film, and audio tapes, all of which may be checked out 

for home use. 

One step towai^d Shore's concept of 21st century 

teaching is a device called a Programmed Individualized 

Presentation System (PIP). PIP is one of the most advanced 

of several teaching machines at the present time. It 

combines, in one unit, the features of slides, slide tapes. 
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transparencies, motion pictures, slow motion, animation, 

skip framing, and branched programming. 



CHAPTER III 

PROGRAM DEVELOPMENT 

The program presented as Chapter IV (taped 

materials) of this dissertation was developed by following 

a series of steps. For presentation purposes, these steps 

are divided into three categories: (l) selection and pro

gramming of textual materials, (2) program production, and 

(3) testing and evaluation. Chapter III will detail the 

procedures in each of these categories. 

Selection and Programming of 
Textual Material 

The process of selecting materials for a multi

media program on the subject: some aspects of the pharma

cology of the autonomic nervous system began with a review 

of appropriate lecture notes and textbooks (Netter, 1958; 

DiPalma, 1965; Bergerson and Krug, 1966 ; Meyers, Jawetz, 

and Goldfien, 1968). 

Following the review, a chart (Fig. l) was dia

grammed to graphically display some of the relationships 

of the several aspects of the pharmacology of the auto

nomic nervous system. The pharmacology of muscarinic drugs 

was chosen as the subject for program development. 

15 



DFP 

TMA 

Ach 

DMPP Mecholyl 

Nicotine 

Carbacho 

Muscarine 

Arecoline 

Humorsol 

Es erine 

Pr ostigmin 

Bethanecbo1 

Piloc arpine 

Echothiophat e 

Ganglionic 
blockers 

Ganglionic 
stimulants 

The Choline 
Esters 

Alkaloids 
which act 
like Ach 

Pharmacology of 
Ganglionic Drugs 

The Choline 
Esterase 

Inhibitors 

Reversible Cholin-
esterase inhibitors 

Irreversible Cholin-
esterase inhibitors 

Pharmacology of Muscarinic Drugs 

Pharmacology of Autonomic 
Adrenergic Drugs 

Pharmacology of Autonomic 
Cholinergic Drugs 

Pharmacology of the Autonomic Nervous System 

gure 1. Diagram of Some Aspects of the Pharmacology of the Autonomic Nervous 
Syst em 
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The subject matter was then programmed according 

to the following procedure. 

1. Appropriate reference material on the subject of 

muscarinic drugs was reviewed. 

2. A narrative was written on each -subdivision of 

muscarinic drugs; choline esters, cholinesterase 

inhibitors, and alkaloids which act like acetyl

choline . 

3. The narrative materials were then approached with 

the question: "What concepts are crucial to 

'knowing' muscarinic drugs?" 

4. From the consideration of "crucial concepts" a list 

of behavioral objectives was constructed for each 

subdivision. 

5- The narratives were then re-written to emphasize, 

by rules and examples, those concepts which the 

author deemed important. 

6. These materials were then sequenced using a combina

tion of the rules, subdivision of subject matter 

units, and mathetics systems described in Chctpter 

II. 

7- The sequenced text was then storyboarded (see 

Appendix A). 

8. The storyboard was reviewed, and appropriate audio 

and visual prompts, cues, and reinforcements 

entered into the text. 
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This entire process of selection and programming 

of textual materials involved an equivalent of one Keek, 

full-time work. 

Program Production 

The production phase of the program development 

began with consultation on the feasibility of producing 

certain video portions of the program. Technicians who 

gave advice included a graphic artist, cinematographer, and 

two media specialists. Additionally, subject matter 

experts checked the text for content accuracy, appropriate-

ness of suggested audio and video materials, and continuity. 

The narrative was further modified as a result of these 

discussions. 

The program was then divided into two parts: (l) 

live action sequences and (2) still art and animation 

sequences. Arrangements were made for filming the live 

action sequences. While these arrangements were being made, 

the graphic artist was preparing materials for animation. 

Between the live-action filming sessions, the author set 

type for the still art. 

Once the still art and animated materials were 

completed, they were sequenced and reviewed for spelling 

and continuity. 

The still and animated art was filmed and, together 

with the film of the live action, sent to a West Coast 



laboratory for processing. After one week, a 16111111 black 

and white work print was received. The film was then 

edited and the live action scenes spliced in the appropriat 

sequences. 

The edited film was returned to the laboratory to b 

reduced to an 8mm color print, which was returned in three 

weeks. 

The film was placed into a PIP video cassette and 

reviewed for color quality, resolution, and continuity. A 

frame count was made and an audio tape pulsed to advance 

the film from scene to scene. A professional announcer 

was hired to tape the narrative portion of the program. 

The completed program was reviewed and necessary adjust

ments in pulse rate made. 

Following are estimates of program production 

time and costs: 

Time Costs 

Filming 
Film — $ 5.00 
Cinematographer 10 hrs 200.00 
Film px-ocessing k wks 50-00 

Title Cards 12 hrs 50.00 
Graphic Art 6 hrs 60.00 
Cassettes 

Video (each -- 2.50 
Audio (each) 1.00 

Media specialists 8 hrs 100.00 
Announcer 3 hrs 25•00 

#5^3-50 
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Testing and Evaluation 

The completed PIP program was tested to (l) deter

mine the program's effectiveness in communicating subject 

matter content and (2) determine the acceptability of the 

multi-media presentation mode. 

Two instruments were constructed to achieve these 

measures. One consisted of three, post-section tests, to 

evaluate the program content. The second instrument was 

based on a Likert attitudinal scale and evaluated the 

program methodology. 

Twenty-five practicing pharmacists representing a 

broad spectrum of pharmacy practice viewed and evaluated 

the program. 

Results of the two tests were tabulated and 

analyzed by a disinterested second party to determine: (l) 

the percentage of questions answered correctly based on 

subject matter content and (2) the percentage of the sample 

population favorably/unfavorably disposed to the program. 

Test results are presented as Chapter V of this work. 
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CHAPTER IV 

TAPED MATERIALS 

This chapter consists of the multi-media program 

developed for presentation on the PIP, auto-tutorial, 

teaching machine. The program is presented on two taped 

cassettes (tapes are boxed separately from this disserta

tion). The tapes are entitled: "The Pharmacology of 

Muscarinic Drugs—Video" and "The Pharmacology of 

Muscarinic Drugs—Audio , " respectively. 

21 



CHAPTER V 

RESULTS AND DISCUSSION 

In this chapter the results of the three post-

section self-evaluation tests and the attitudinal survey 

are presented and analyzed. The post-section tests are 

presented in the same format as they were administered 

with the ratio of correct/incorrect responses added after 

each question. The attitudinal scale is presented along 

with the number of responses in each of the five categories. 

Self-Evaluation Test Results 

Self-Evaluation I, Choline Esters 

1. The drugs listed below are all muscarinic in 

action, that is, they act like acetylcholine at 

post-ganglionic, parasympathetic neuroeffectors. 

Place an X on the line next to those which are 

choline esters. 

Floropryl (DFP) Acetylcholine 

Mecholyl Urecholine 

Eserine Neostigmin 

Carcholin Phospholine-I 

25 0 
correct/incorret 

22 
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2. Acetylcholine is not a clinically useful choline 

ester because (circle a, b, or c): 

a. it acts on ganglia as well as neuroeffectors. 

b. it causcs miosis. 

c. it Causes a fall in blood pressure. 

23 2 
correct/incorrect 

3. Choline esters exert their muscarinic action by 

acting like acetylcholine at the post-ganglionic, 

parasympathetic neuroeffector. True False 

25 0 
correct/incorrect 

4. Mecholyl might be expected to produce effects 

similar to (a) norepinephrine, (b) acetylcholine, 

or (c) nicotine (circle a, b,.or c). 

25 0 
correct/incorrect 

5. Mecholyl, Carcholin, and Urecholine are (a) longer, 

(b) shorter, acting than acetylcholine (circle a or 

b). 25 0 
correct/incorrect 

6. Carcholin is routinely used as the drug of choice 

in the treatment of gastric retention. True 

F alse 
2 k  1  

correct/incorrect 



The drug of choice for the treatment of toxicities 

resulting from administration of choline esters is 

(a) dibenyline, (b) atropine, (c) nalline (circle 

a, b, or c ) . 
25 0 

correct/incorrect 

A physician calls and explains that he has an 

emergency case of paroxysmal atrial tachycardia 

and has tried digitalis and quinidine to no avail; 

which of the choline esters do you recommend? 

Acetylcholine Mecholyl 

Carcholin Urecholine 

22 3 
correct/incorrect 

The same physician, pleased with your first answer, 

calls next day, because he wants to treat a patient 

who is suffering from post-operative gastric and 

urinary retention. You recommend: milk of magnesia 

and a catheter , Carcholin , Urecholine , 

Exlax and a catheter . 

24 1 
correct/incorrect 

Choline esters act at pre-ganglionic, sympathetic 

sites only. True False 

24 1 
correct/incorrect 
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Self-Evaluation II, Cholinesterase Inhibitors 

1. Cholinesterase inhibitors are classed as revers

ible or irreversible based on their ability to 

inhibit the enzyme, acetylcholinesterase. Check 

the space which desci-ibes the class. 

reversible irreversible 

Eserine 

Floropryl 

Humorsol 

Phospholine iodide 

Neostigmin 

23 
correct/incorrect 

2. The Pentagon would be likely to have more interest 

in: (a) a new choline ester or (b) a new cholin-

esterase inhibitor (circle a or b). 

23 2 
correct/incorrect 

3« A major difference between reversible and irre

versible cholinesterase is that the irreversible 

inhibitors are organophosphates. Another differ

ence is the length of time they inhibit the enzyme: 

monamine oxidase , acetylcholinesterase , 

cathechol-o-methyl transferase . 

2 k  1  

correct/incorrect 
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k. Eserine is used clinically to relieve intraocular 

pressure in glaucoma. True False 

22  3  
correct/incorrect 

5. Our friendly physician calls and asks you to recom

mend a safe miotic. Of the three, which one would 

you not recommend (check one): 

Eserine Neostigmin Humorsol 

21 k 
correct/incorrect 

6. Of the following cholinesterase inhibitors which 

two are organophosphates? 

Humorsol DFP Phospholine 

Eserine Prostigmin 

25 0 
correct/incorrect 

7. Inhibition of cholinesterase effectively prolongs 

the action of acetylcholine. True False 

23 2 
correct/incorrect 

8. Neostigmin not only inhibits cholinesterase but 

also acts directly on effector organs. 

True False 

22 3 
correct/incorrect 

9. Cholinesterase inhibitors compete with acetyl

choline for active sites on the enzyme, cholin

esterase. True False 25 0 

correct/incorrect 
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10. Clinically, the cholinesterase inhibitors are 

limited to use primarily in ophthalmology. 

True False 
25 0 

correct/incorrect 

Self-Evaluation III, Bonus Evaluation 

1. Muscarinic drugs act like (circle a, b, or c) 

(a) Atropine, (b) Norepinephrine, (c) acteyl-

choline. ^5 0 
correct/incorrect 

2. Muscarinic drugs act at (circle a, b, or c) 

(a) post-ganglionic neuroeffectors (b) neuro

muscular junction (c) ganglia. 

25 0 
correct/incorrect 

3. The action of acetylcholine is Muscarinic at 

(circle a, b, or c): (a) ganglia (b) the eye 

(c) skeletal muscle. 15 10 
correct/incorrect 

k. Acetylcholine is the normal physiologic trans

mitter in cholinergic nerves. True False 

25 0 
correct/incorrect 

5. Drugs which act at ganglia are muscarinic. 

True False 20 5 
correct/incorrect 

6. The choline esters are generally longer acting than 

the cholinesterase inhibitors. True False 

11 1% 
correct/incorrect 
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7« The mechanism of action which makes muscarinic 

drugs clinically useful is: (a) they act at gangli

onic sites and act like acetylcholine at para

sympathetic neuroeffectors; or, (b) they do not act 

at ganglia and act like acetylcholine at para

sympathetic neuroeffectors (circle a or b). 

20 5 
correct/incorrect 

8. The first known drug to exhibit the actions of 

acetylcholine at post-ganglionic, parasympathetic 

sites was (a) Pilocarpine, (b) Arecoline, (c) 

Muscarine (circle a, b, or c). 

15 10 
correct/incorrect 

9. Pilocarpine is used clinically as a (a) Mydriatic 

(b) Miotic (circle a or b). 

20 5 
correct/incorrect 

10. The toxicities produced by all muscarinic drugs 

are similar. True False 

2 k  1  

correct/incorrect 
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Attitudinal Questionnaire 

As you participate in continuing education, multi

media presentations, such as PIP, are preferable to 

lectures and workshops. 

strongly agree undecided disagree strongly 
agree disagree 

8 7 6  4  

underline your answer l8 7 
agree/dis agree 

If multi-media programs were available for library 

loan more practicing pharmacists would voluntarily 

continue their education. 

8 13 2 2 

2 2  3  
agree/disagree 

If multi-media programs were available for library 

loan, I would voluntarily continue my education. 

9  15  1  

2 k . 5  . 5  

agree/disagree 



CHAPTER VI 

SUMMARY AND CONCLUSIONS 

Phax'macy educators have long recognized the need to 

explore new methodologies to meet the growing demand for 

continuing education for the practicing pharmacist. In 

this dissertation, the author developed a model, self-

paced, auto-tutorial instructional program for Pharmacy 

education. A multi-media presentation mode was employed to 

present the subject, "Some Aspects of the Pharmacology of 

the Autonomic Nervous System: Muscarinic Drugs." 

Summary of Program Development 

Program development proceeded through a series of 

steps: (l) selection and programming of textual material, 

(2) program production, and (3) testing. In the first 

step, appropriate textual material was reviewed and 

sequenced in a programmed format. 

In program production, video and audio materials 

supportive of the programmed text were filmed and taped. 

Master copies of the video and audio portions of the pro

gram were made on Super-8 color film and 4-track audio tape 

respectively. Reproductions, made from the master film and 

tape, were placed in cassettes for presentation on PIP, 

auto-tutorial units. 

30 



31 

Finally, the program was evaluated for content and 

acceptance using a sample population of practicing pharma

cists. 

Summary of Findings 

Analysis of the three, ten-question tests on pro

gram content revealed that 90 % of the questions were 

answered correctly. 

The attitudinal scale analysis showed that 72 % 

preferred the multi-media, auto-tutorial approach over 

traditional teaching methods. Further, 98 % indicated a 

willingness to pursue continuing education using this 

approach. 

Conclusions 

After producing and evaluating this program the 

author concluded that: 

1. Production of multi-media programs of this type can 

be undertaken by subject matter experts who are 

technologically naive. 

2. Production of multi-media programs of this type can 

be undertaken at nominal costs. 

3. The PIP multi-media presentation mode is effective 

in communicating subject matter content. 

The PIP multi-media presentation mode is an accept

able methodology to pharmacists for their continuing 

education. 



APPENDIX A 

REPRESENTATIVE PIP STORYBOARD SHEET 

The storyboard sheet records the frame sequence of 

the audio and video components of the program. Addi

tionally it gives production directions. 

The appropriate visual is drawn as described in the 

large box at the top of the page. 

Production notes include camera direction, design 

of video material, scene and other technical directions. 

A check mark is made in the appropriate place to 

indicate whether the frame is live action, animation, or 

still art. 

The lower portion of the storyboard is used to 

enter the appropriate audio or script for each frame. 

32 



Learning Resource Center/l'lP Story Board 

Program Name: Illustration Number ( ) 

Production Notes: 

Line Action ( ) Animation ( ) Steady Art ( ) 

Audio (Script): 
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