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CHAPTER I 

STATEMENT OF THE PROBLEM 

Introduction 

Today's colleges operate in a rapidly changing so~iety. The world 

has become an international community with varied and unique problems. 

Population is mushrooming at a rapid rate. Today's population witp its 

modern means of transportation is the most mobile the world has known. 

Knowledge is increasing at a tremendo~s .pace; this is particularly true 
! 

in areas where the computer is allowing man to tackle many new and com-

plex problems. · (3) 

This rapid change .has caused colleges and universities to face 

many new problems in educating the youth .of today. Educators are called 

upon to impart to increasing numbers of students more knowledge yearly 

in a variety of situations., The small liberal arts· colleges have found 

that they have more students with a wider range of academ:i,c background 

than in the past.. Among the various colleges and universities which 

are making innovative attempts to solve some of the instructional prob-

lems is .Oklahoma .Christian Coll,ege •. (19) 

Oklahoma Christian College (OCC) is .a liberal arts college located 

on .the northern edge of Oklahoma City, Okl.ahoma. The college, which 

has an enrollment of slightly .more.than 1,000 students, is unique in 

that each student has his own independent study carrel which is con-

nected to the college's dial-access system. (Definition, page 4 and 
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photographs, Appendix F) This dial-access system allows the individual 

student to use tape recorded ,instruction in various ways during his 

educational program at the college. 

The college was one of the first in the nation to use a dial-

access .. system. Althol.lgh growth in the number of colleges now having 

some form of dial access has been rapid, the number of colleges using 

the techniques is .still. relatively small.. In working with this type of .. 

instruction, educators need research data on instructional design of 

materials. This study deals with research on one type of problem in 

this area. 

Purpose of the Study 

The Oklahoma Christian College access system has been in operation 

long enough tha.t a pattern of .instructional development has been estab-

lished. This study compared, the ,effects of the establish.ed instruc-

tional approach and other listening time arrangements on the learning 

of information presented, to th.e student by tape on a dial-access system. 

The basic instructional approach at the college is built around a 

fifty-minute tape and an .interaction response sheet. (19) The response 

sheet is usually packaged in a special notebook designed .to supplement .. 

the tapes used in a course. 

The. present inquiry wa.s a preliminary probe into th.e design of 

materials for use on the access .system. Is the traditional time . . i 

arranged for the material the proper one, or is th.ere some other time 

arrangement that is more effective in the obtaining of information? 

This was the problem studi.ed. The outcome is of importance to the 

design of material for the Oklahoma Christian College dial-access 



system. Hopefully the findirtgs will be of use .to those employing sim

ilar systems in other institutions. 

The Problem 
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This. study attempted to determine whether a, variat.ion of the 

list.ening time arrangement of audio t~pe materials presented on a dial

access system affected the learning of information. The study attempted 

to do this by·examining and modifying the fifty-minute period of record

ed instruction employed in the infomational mode of the dial-access 

system. This fifty-minute .period was broken down into various modules 

or listening arrangements such as two twenty~five-minute sessions, or 

four twelve-and-one-half-minute sessions. An analysis was performed 

by means of an objective test based on the listening experience to 

determine .whether varying the listening time had an ef;fect on test per

formance. 

Definitions 

1. Time: The independent variable in th.is study ,which refers to. 

the length of listening and responding time the student .qas with the 

tape-recorded.instruction. This .time is administratively controlled by· 

the experimenter and the limitations of the access system. 

2. Tape Workbo.ok: A means of presenting pictorials .and inter

action material to supplement and correspond.with the tape. The typical 

tape workbook at OCC consis.ts of written materials relating to 16. 

fifty-minute tapes. 

3, Tape Response Sheet: An interaction .sheet designed to cor

respond with a particular tape. It is designed to supplement the tape 
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with written and pictorial stimuli su.ch as outlines, questions, dia-

grams, etc. 

4. Dial-Access System: A system by which a student may dial a 

lesson from his carrel. It us~s telephone switching networks .and a 

computer .to select the information to .be relayed to th.e carrel. The· 

system used in this. study is limited to audio tape playback on 117 

channels. 

5. Instructional Software: The instructional .message, informa-

tion, or visualization presented tq the learner by some means of com-

munication. In this. experiment it is the information conveyed through 

the tape response sheet and the audio from the taped listening 

experience. 

6. Instructional Hardware: The mechanical equipment used to aid 

the instructional process in th.is experiment, i.e., a dial-access in-

formation system. 

7. Systematically Designed Instruction: An instructional learn-

ing experience designed by means of the systems approach. Two aspects 

are involved: the analysis phase and the synthesis phase. Analysis 

involves breaking the learning experience down.into tasks, objectives, 

and purposes; searching prepared materials; and developing resources 

and criterion measures. Synthesis is the process of putting the 

material from the analysis.together into a learning experience. The 

system provides for pretest (input data), process (the experience), out-

put (the post test data), and feedback (the comparison of results of 

learning experience to task criterion level and objectives in order to 

facilitate redesign of the learning experience .until the criterion 

levels can be met). The approach can be presented in the following 
·\. 



model: 

utput 

8. Siz.e of Step: The . size or amount of material given in one 

step or frame in progranuned instruction. 

9. Pacing: The rate at which a student progresses through a 

program's instruc~ional sequence. 

5 

10. Mediate.a Instruction: Any instruction that is prepared and 

packaged prior to .use by the ,students and is presented by means of some 

instructional hardware~ 

11. Massed Review: The listening, viewing, or reading of material 

all at one sitting. 

12. Spaced Review: The listening, viewing, or reading of material 

in shorter, spaced time intervals, rather than all at one sitting. 

13. Carrel: An individual study .space. In this case it consists 

of a three-sided cubicle with a listening station, dial system, desk, 

t1-;i'ling table, and book storage area; it is five .feet high, four feet 

deep, and four feet wide. (Photographs, Appendix F) 

Summary 

Many problems face the modern college and university in today '.s. 

society. Among the various colleges which are making innovative at

tempts to solve some of the instructional problems is Oklahoma Chris

tian College. This inquiry was a probe .into the design of instructional. 

material for the college's dial-access system. The purpose of tHe 



investigation was to analyze the effect of listening time arrangement 

on .the learning of information presented to the student by audio tape. 

on a dial-access system. 
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CHAPTER II 

BACKGROUND FOR THE STUDY 

This chapter is concerned with.the review of related research deal

ing with the use of time as it related to learning via tape recorded 

instruction and dial-access systems. Materials re.viewed will include 

information regarding the growth of dial-access systems, the systematic 

planning of instruction, the modes of instruction available on such 

access systems, and selected studies from film (motion picture) and 

programmed instruction research that used time as a variable in the 

experiment. Because of the relationship of concepts on listening skills 

to the model which guided this research, a review of selected research 

findings in listening is included. 

Interest in Dial Access Systems.: 

A recent study, directed by Ofiesh (20) at Catholic University, 

indicates .that the number of schools installing access systems has in

creased rapidly since 1961. This growth has been attributed to a short

age of instructors and to the information explosion. Implementation of 

the dial-access system allows the instructor the freedom to use various 

kinds of audto or video recordings as a part of the instructional pro

gram. Most of the systems in opera~ion are audio playback systems. 

The arguments for dial-access systems are numerous. Students have 

immediate access to various recorded materials. The access system 

7 
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provides learning opportunities that are more convenient to the stu

dent's pattern of living. The instructor may function in more humanis~ 

tic .roles such as cc;mnseling, individual instruction, and instructional 

design. (20) 

The arguments against dial-access systems are concerned wi;h .lack 

of research in the designing of .instructional materials for use on such. 

systems and the initial .cost of the system's hardware (20). The 

"Impact Study" (17) done at Oklahoma.Christian College over.the first 

three years of operation of the college's dial-access system indicates 

that both students and faculty were satisfied .with the use of the sys

tem and the roles it can play in the college's instructional program. 

On the topic of audio tapes, the "Impact Study" reported that one of 

the students' major complaints was their feeling that the length of the 

instruc~ional tapes was too long. The study also states that the dial

access system has been cost-effective. Another study by McConeghy (14) 

indicates tha.t · dial-access systems can represent considerable savings 

in large group instructional cost. McConeghy states that when a dial

access system such as that at Grand Valley State College in Allendale, 

Michigan, is .used for direct instruction instead of supplementary in~ 

struction, the cost per student hour becomes $.015, when at least 200 

students are· involved. The cost for the same live .instruction at that 

institut.ion was $ .04 per hour per student. The savings are clearly in 

favor of instruction via the dial-access system. 

Historical Background 

Dial-access systems began as an outgrowth of language laboratories 

in the early 1950's. The early .movement was centered in private 
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colleges in New England. In late 1965 the Oklahoma Christian College 

dial-access system went into operation, extending the method from 

languages to all subject matte~ areas. The Oklahoma Christian College 

dial-access system was the most innovative of the 121 access systems 

operating in 38 states in 1968. Presently, there are 50 systems located 

in elementary and s~condary schools, 71 operating in junior colleges, 

colleges, and universities, and 56 institutions are planning to install 

systems. (20) 

Recently there have been several new approaches to the design of 

mediated instruction such as that used on dial-access systems. The most 

effective of these seems to be the systems design of instructional 

materials. One of the important elements in a system is feedback in 

the form of operationally designed research. Gage (5) says that the 

systems approach applied to mediated instruction allows the operational 

researching of smaller segments of the learning process. 

The systematic design of mediated instruction for use on a dial

access system will constantly improve because of operational research. 

This development of dial-access hardware and the better approaches 

to the design of instructional materials promises a bright future for 

more effective use of dial-access systems in colleges and universities. 

Types of Instruction That Can Be Presented 

on Dial Access Systems 

The types of mediated instruction which can be systematically de

signed for dial-access systems use one of four modes of instruction 

(or a combination of these). Th~ instructional modes are the informa

tional, the programmed, the drill, and the audio-tutorial. The access 
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system may be used instructionally in one other way: the random ac, 

cession of resources. 

The informational,mode.of i:µstruction is one of the more important 

uses of the dial-access .system. In this. case the dial system is, used 

solely to disseminate information,. This learning mode is basically 

concerned with presentation of factual information which the student is 

to maintain for future use or study. (18) 

A second way that the dial-access system may be used is in the 

programmed mode; This type of program in audio will usually consist of 

frame~ of information, student response, and feedback. The dial-access 

system allows the instructional designer to be flexible in the design 

of materials for the access system, especially in the programmed mocj.e. 

(18) 

A third mode of learning usec). is a drill, which is easily adapted 

to·the dial-access system. Learning activity cannot be restricted to 

drill .and memorization, of course, However, there are times when drill 

materials.are not only proper but necessary. (18) 

The· audio-tutorial met.hod of ins true, tion is readily available on 

the dial-access system. This method of instruction lets the tape be-

come a, tutor; the tape guides the student through .the learning exper-

ience. The audio-tutorial approach usually takes on the appearance of 

a semi-programmed learning moqe, which is especially keyed to the needs 

and differing learning speeds of different students. (18) 

The final way that the access system may be used is to provide 

accessibility to,random resource materials in audio or video format. 

; 
This is of course confined to the various resources that are available 

in tape format,. (18) More than one of":"tliese mode.s may be necessary in. 
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a single tape. 

The learning objectives should be the key to deciding which learn

ing modes are to be used. The students' needs should determine the 

frequency·of utilization of the.access system and the design of the 

instruction, not the limitations of the systems hardware. 

Listening Studies 

A brief report on listening research findings seems necessary be

cause of its relationship to the rationale of this study. 

Listening is a skill which must be learned. Students vary in their 

abilities to listen. Taylor (21) points out that listening skills do 

not necessarHy correlate with reading skills. Often the poor reader 

is a good listener and the good reader a poor listener. Research sug

gests that the .less competent students prefer listening to reading and 

that they retain more·from listening. Nolan (16) reports that listen

ing is 155% to 360% more efficient that1 reading for the mastery of 

content. 

Brown (2) has shown that ability to listen with correct understand

ing varies from child to child. Also, Brown reports that children from 

large families are usually poor listeners while children. from small· 

families are usually good listeners. (2) However, it should be remem

bered tha.t listen:i,ng habits can be learned. In _fact, many students show 

gains in listening ability with experience, (21) 

Finally, Thompson (22) cites the need for two additional types.of 

research into·the. area of listening: "Are there certain times when 

students seem to listen better than.others? .•• Do certain topics con

sistently generate·better listening? ..• " 
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Film Studies 

In most forms of mediated instruction, time (the length of the. 

presentation) becomes an important factor in the design of the instruc-:

tion. Two studies which investigate time and closely parallel this 

inquiry are research studies in the use of film (motion picture). 

Below are reviewed the two film studies which closely parallel this 

research. 

The trend in the design of instructional films is clearly that of 

smaller time packages or single concepts. (10) Research findings are 

inclusive in studies relating to the packaging of film material in long 

or short time packages. Lqmsdaine (13) indicates that time is a var

iable in comparing instructional techniques. This variable is espec:i,al

ly important in instruction where time is administratively set. 

Lumsdaine (13) cites two studies which. are useful in.the present 

inquiry. Ash used two film series, each consisting of four fifteen

minute silent film cl,ips. He found no difference in learning effect 

when showing all four films in a single.one-hour session, or in time 

modules of two thirty-minute showings, or four fifteen-minute showings. 

Effects were assessed in terms of retention over a one and a two-week 

period as indicated by a multiple choice test. 

Faison, Rose and Podell conducted an experiment in which three 

short thirty-second rest periods were designed into a twenty-minute 

film presentation. They compared this with the same film without the 

rest periods incorporated into the film. The use of infrared photo

graphic technique was incorporated into the experiment to observe .the 

audience .. There was a progressive gradual loss of attentiveness in the 

showing without the rest periods, while. the showing with th,e rest 
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periods showed an abrupt rise in attentiveness after each rest period. 

Th~y also found greater learning as measured by a post film test in 

favor of the film with .the rest periods. 

Programmed Inst rue t.ion 

There have been studies of programmed.instruction on the problems 

of pacing and size of step.; these studies have dealt with the effect of 

the length (time) of instructional experiences and its effect on learn

ing, and are related to.the central rationale of the present investi

gation. 

In .research on programmed instruction, .step-size is listed as a 

program variable. There are a large number of meanings attributed to 

"step-size", ranging from "difficulty of responding" to "amount of 

reading material per.response requested." (1) Briggs (1) states that 

the trend in research findings is in favor of smaller step-sizes, 

Gropper, (8) in two experiments with programmed instruction, used video 

taped pres en ta tions ·to.· teach the assembly of the electric motor. The 

size of the demonstration .unit (time length of presentation step) was 

one of the independent vari1;1bles. The longer the presentation, the. 

more errors per student committed during the practice sessions. 

Summary. 

Dial-:access systems are relatively new hardware systems which 

allow the student to dial a prerecorded lesson from his carrel. The 

growth in numbers of institutio11s employing dial-a~cess systems in 

their instructional programs has been rapid, but the total percentage· 

of. institutions .of higher education with such systems is small. The 



most innovative dial-access system is located at Oklahoma Christian 

College. 

Because of the relatively newness of dial-access systems, there 

14 

is a lack of res~arch on the design of instructional materials for use 

with the systems. Therefore, this review of the literature dealt with 

studies in listening, programmed instruction, and film utilization which 

were sufficiently similar to this study to help sharpen the investiga

tion's research rationale. 



CMPTER II:[ 

METHODOLOGY AND DESIGN 

Intr0d~ction 

The purpose .. of the investigation was to analyze the effect of 

listening time arrangement on the learning of information presented to 

the student by audio tape on a dial-access system .. This was done know-. 

ing that the basic instructional.development package for the college 

was a fifty-minute audio tape and a response sheet. The question asked 

in this research was: Is the traditional time arrangement for the 

materials the most efficient, or is there some other time package that 

is more effective .in the communication 0f information?. 

Hypotheses· 

Using the dial-access system t0 present the experimental tapes and 

then using the instrument developed to test this .listening experiment, 

the research sought to deal with two hypotheses: 

Hypothesis 1: There is no difference in the inform~tion 
learned from.a fifty-minute recorded listening experience, 
when the.students listening to.the audio tape in a single 
session are compared to the students listening to the audio 
tape in varying listening.modules. 

Hypothesis 2: There is no difference in the information 
learned from the second half of the fifty-minute listening 
experience when.the students listening to the audio tape in 
a single session are compared to students listening to the 
audio tape in varying listening modules. 

15 
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Limitations of the Study 

No attempt was made to force the selected students in the experi

ment to participate. Once a student had been notified he had been 

selected, he decided for himself whether he would participate·in all 

stages of the research. 

The inquiry was conducted at one small, private liberal arts col

lege that has a unique campus envirornnent. 

Generalizations from the study should be limited .to tho.se situa

tions which are sufficiently similar to the Oklahoma Christian College 

environment. 

The research data were collected entirely from an undergraduate 

student population. 

Selection of the Sample 

The sample of students was.obtained by a random process. A carrel 

list contc:!-ining the names of carrel number of 1,062 full-time .students 

at occ; was used to define the available population. 

A number was assigned each student, and 320 student numbers were 

drawn. These 320 persons were identified by name and ren~bered. Then, 

four ranqom samples of 80 were drawn using numbers frotn. one to 320. 

Finally, each one of these groups drawn from the random sample was 

randomly assigned to an experimental listening arrangement. All random 

selections were made by using the table of random.numbers from Standard 

Mathematical Tables, 12th Edition. (9) 

The students were notified by letter (Appendix A) that they were 

to participate, and instructions were given to each student, according 

to.his experimental grouping. This letter was given to the student 



one week. before the experiment began. Only one schedule change was 

made·after the -original letter _was sent. This changed the day of test-. 

ing from the Friday of the experimehtal week to the Wednesday.after the 

experimental week •. This was .done.due to a conflict with an all-campus 

activity. Each student wa~ given a brief reminder two days prior to 

the experiment. (Appenq.ix .A) During the experimental week, daily re-

minders were read in chapel and·a listing of.names for each experimental 

group was.placed on.the student bulletin board in the lea,rning center. 

Because the study was limited by the experimenter's having to rely 

on the v6iuntary participation qf those students selected, two methods· 

were used·toget the required salllple size and-to checlt that the sample 

remained representative. One, a large original sample was drawn from 

the population; and two, a.questionnaire (Appendix B) was administered 

to the total population and to each individual who participated. A 

comparison of the demographic data obtained was done by meatls of a chi-

square analysis. (Supporting data in. Appendix C.) Those.students in 

the sample were found to be representative on grade paint average, pre-

vious experience with access system, family income, size of high 

school., rank in high school, academic major, age range, and sex. Non 

representativeness was found·on,clas~ific,ation, size of home town,· 

region of nation,. and occupational ~,;.1;:.erest. A disproportionate number. 
. . ~~~ 

of freshmen·and seniors,participated. The population contained 39% 

freshmen anq. 15% seniors, while the final saml):lt.~ contained 55% freshmen 

and·8% seniors. 
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Construction and Administration of Listening Experience 

The fifty-minute package of instru.ctional information that, was 

designed for the experiment was developed and a script was written 

prior to the experiment. The topic for the tape was carefully chosen 

in view of the need to develop a tape in an area of subject content 

that was basically new to all students in the population. This was 

done,to eliminate the possibility of previous knowledge comprising a 

contaminating factor in the experiment. 

An attempt was made to balance the concepts and facts presented in 

the various areas of the tape. Table I describes the four.experimental 

listening arrangements, with the groups identified as Tl, T2, T3, and 

T4. 

Group Identity 

Tl 

T2 

T3 

T4 

TABLE I 

DESCRIPTION OF EXPERIMENTAL GROUPINGS 

Method Used to Listen to Tape 

Lis.tened to the audio tape .in a single fifty-minute 
session 

Listened to the audio tape in two twenty-five~minute 
sessions 

Listened to the audio tape in three eighteen-minute 
(approximately) sessions. 

Listened to the au.dio tape in four twelve"":and-one'7 
half-minute sessions 



The tapes were made available on the dial-access system for a 

period of one week. Each tape·was labeled (Table II) and given a 
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dial number. This arrangement necessitated the use of 10 channels and 

dial numbers on the dial~access system. The tapes were mechanically 

placed·on the dial-access system in such a way that students in the 

experiment listening to the modules could not list~n to the modules .in 

order without first waiting for a period that ranged.from three to 10 

minutes. 

TABLE II 

DESCRIPTION OF METHOD FOR LABELING .TAPES 

Tl 50 minutes 

T2: Part I 25 minutes/part 

Part II 

T3: Part ! 18 minutes/part (approximately) 

Part II 

Part III 

" T4: Part. I 12~ minutes/part 

Part II 

Part· IU. 

Part IV 
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The students turned their response sheets in as soon as they had 

completed each listening experience. This was a control to prevent the 

students from studying the response sheet prior to the evaluation. A 

copy of the tape transcript and response sheet may be examined in 

Appendix D. 

Construction and Administration of the Instrument 

The instrument used in this experiment contains 48 multiple choice 

items (Appendix E). There were 24 items from the content transmitted 

in the first half of the listening experience and 24 items taken from 

the content in the second half. The items from the two halves of the 

listening experience were counter balanced throughout the instrument 

in modules of eight. Each module had eight items, four from the first 

half and four from the second half. In the first module, the odd num-

bered items were from the first half. This procedure was reversed in 

the second module. This reversing procedure was used in the six mod-

ules so that in questions one through eight, the.odd items were from 

' the first half; for questions nine through 16, the odd numbered items 

were from the second half; for questions 17 through 24, the odd numbered 

items were from the first half, and so on; 

The 48 items were selected from a pool of 100 original items. 

This pool contained 25 items from each quarter of the listening exper-

ience. 

In a pilot study completed for the purpose of instrument develop-

ment, a groupof students in Education 4122 at Oklahoma State University 

listened to the fifty-minute tape and responded to the 100 original 

items. An item analysis was completed on the 100 original items to 
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determine the discriminating power and the level of difficulty for each 

item. Items of the final instrument were selected for these reasons: 

(1) they came from pre-determined content areas of the tape (24 were 

chosen from each half of th.e tape); (2) the items discriminated .between 

the student with high scores and those with low scores; and (3) the 

difficulty of the ite~s was held near 50 percent. 

An item was said to be discriminating between the student with 

high scores and those with low scores if the difference between the 

number correct from the students with high scores on the item was four 

or more greater than the number correct on.the item for the students 

with low scores. (16) There were 16 i;;tudents in both the upper third 

and lower third of the range of scores on the instrument in the pilot 

study, The number four was determined by dividing the number of stu-

dents in one third of the range of scores on the instrument in the pilot 

study by four. There were only two items used which exhibited a dif-

ference of less than four; both of these had a difference of three, (6) 

The difficulty level of an item was determined by using this 

formula: (6) 

percent of difficulty= 

number correct in upper third 
+ number correct in lower third 
total number of responses possible 
in both upper and lower third 

The items on the final instrument had a difficulty .of 54 percent when 

the pilot study scores were used to compute the difficulty ratio. 

A Spearman-Brown reliability formula wa.s employed on the final 

48-item instrument using the scores of the 47 students in the experi-

mental groups. The final instrument yielded a Spearman-Brown reliabil-

ity of .68. (6) 
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In the final experiment, students were administered the instrument 

on the Wednesday following the Friday of the experimental week. This 

meant that at least four days had passed since any student had listened 

to the tape. The students were allowed 40 minutes to answer the 48 

items. The time of administration was mid-morning. The instrument was 

scored for each individual in the experiment •. Two scores were obtained 

for each participant: a total score and a score for the items from the 

second half of the listening experience. 

Experimental Design and Statistical Application 

From the random sample and random assignment, only 47 or 320 stu

dents participated. The statistical design demanded a minimum of 10 

students in each cell or a total of 40 students. The original design 

as well as the one used throughout the experiment was.a randomized 

design employing a one-way·analysis of variance on the two scores yield

ed by the instrument. 

The 47 participants were grouped into the experimental cells as 

shown in Table III. 

Two scores were collected on each subject in the experiment. Two 

analyses of variance were run on these data using the total scores in 

one analysis and the second half scores in the other analysis. The 

assumption of randomness was made because of the sampling technique 

and because the samples were determined to be representative on all 

important demographic- items; An F test and Bartlett's test were 

applied .and the variance was found to be homogeneous. 
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TABLE III 

' NUMBER OF SUBJECTS.PER EXPERIMENTAL GROUPING 
' . 

. . . Tl • . . . . . 12 

T2 • • • 11 

T3 • • • . . . . . . . . • 13 

T4. 11 

Total· 47 

Summary 

The purpose of the study was-to analyze the -effect the le~gth of 

a listening session might have on the information learned by students 

from a tape designed to present information through a.dial-access sys-

tern and a worksheet. The researcher sought to discov_er if there was a· 

difference in the total scores on a multiple choice test for various 

listening arrangements and particularly.if there was a difference in 

the second portion of the listening experience where fatigue should be 

the greatest in those_ listening to the fifty"'.'minute tape. 
·,11, 

The subj ec_ts were chosen by means of· a table of random numbers and· 

then were randomly assigned to four.groups of 80. Each of these groups· 

was randomly assigned to an e~perimental treatment. As the experimenter 

could not-fol;'ce participation, a scl:leme was devised to.check the .rep-. 

resentativeness of those who finally _participated~ Two analyses of 

variance were accomplished to determine between~group differences on 

both the tot:al scores; gained by the subjects and the scores yielded 



from items measuring learning from the second half of the listening 

experiment. 
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CHAPTER IV 

RESULTS OF THE STATISTICAL ANALYSIS 

Introduction 

Forty-seven subjects participated in the experimental listening 

sessions. Two scores were obtained from the instrument for each of 

these students: a total score and a score representing the student's 

performance on information from the second half of the listening exper.,. 

ience. These scores were used to test the two hypotheses of the experi-

ment by means of the analysis of variance. Each of the hypotheses was 

repeated with the. results of the statistical analysis following it. 

Statistical Analysis 

Hypothesis.!_: There is no difference in the information 
learned from a fifty-minute tape recorded listening experience 
when the students listening to the audio tape in one session 
are compared to students list~ning to the audio tape in vary
ing listening modules. 

Presented in Table IV are the raw data for the participants' total 

performance on the instrument. The total mean scores for Tl, T2, T3 

and T4 respectively were 21.116, 23.182, 20.461 and 24.363. 

The analysis of variance yielded an F ratio of 0.72 (Table V). 

Rejection of the null hypothesis at the .05 level of confidence with 3 

and 44 degrees of freedom called for an F rqtio of 2.82. The null 

hypothesis failed to be rejected; the groups did not differ signifi-

cantly, 

25 
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TABLE IV 

TOTAL SCORES 

Tl T2 T3 T4 
Subject Score. Subject Score Subject Score. Subject Score. 

Sl 36 Sl3 34 S37 29 S37 34 

S2 30 Sl4 33 S25 26 S38 31 

S3 23 Sl5 29 S26 24 S39 28 

S4 23 Sl6 28 S27 24 S40 28 

S5 23 Sl7 27 S28 23 S41 26 

S6 22 Sl8 23 S29 23 S42 22 

S7 22 Sl9 23 S30 21 S43 21 

S8 20 S20 20 S31 19 S44 21 

S9 18 S21 16 S32 18 S45 21 

SlO 13 S22 16 S33 18 S46 21 

Sll 12 S23 15 S34 16 S47 15 

Sl2 12 S35 15 

S36 10 

Sum. 254 255 266 268 

Mean 21.166 .. ~ 23.182 20.461 24.363 
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TABLE V 

ANALYSIS OF VARIANCE TABLE FOR TOTAL SCORES 

Source ss DF MS F Ratio 

Between Groups 113. 7 3 3 37.91 0.72 

Within Groups 2058.55 43 47.87 

Total!:! 2172. 28 46 

Hypothesis~: There is no difference in the information 
learned from the second half of the fifty-minute listening 
experience when the students listening to the audio tape in 
one session are cqmpared to students listening to the audio 
tape in varying listening modules. 

Presented in Table VI are the raw data for the participants' 

scores on the second half of the listening experience as tested by the 

instrument. The second half mean scores for Tl, T2, T3 and T4 respec-

tively were 10.58, 10.63, 9.0 and 11.2. 

The analysis of variance yielded an F ratio of 0.52 (Table VII). 

Rejection of the null hypothesis at the .05 level of confidence for 

3 and 44 degrees of freedom called for an F ratio of 2.82. The result 

was that the experimenter failed to reject the null hypothesis; again, 

the groups did not differ significantly. 
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TABLE VI 

SEGOND HALF SCORES 

Tl T2 T3 T4 
Subject Score Subject Score Subject Score Subject Score 

Sl 18 Sl3 17 S24 13 S37 18 

S2 15 Sl4 19 S25 14 S38 15 

S3 11 Sl5 14 S26 6 S39 14 

S4 12 Sl6 12 S27 13 S40 15 

S5 13 Sl7 15 S28 12 S41 12 

S6 10 Sl8 11 S29 10 S42 8 

S7 14 Sl9 9 S30 12 S43 9 

S8 12 S40 9 S31 8 S44 7 

S9 8 S21 7 S32 7 S45 9 

SlO 3 S22 6 S33 7 S46 9 

Sll 5 S23 7 S34 6 S47 7 

Sl2 6 S35 5 

S36 4 

Sum. 127 117 117 123 

Mean 10.58 10.63 9.0 11.2 



TABLE VII 

ANALY.SIS OF VARIANCE TABLE FOR SECOND HALF SCORES 

Source 

Between Groups .. 

Within Groups. 

Total 

ss 

32.64 

888.19 

920.83 

Summary 

DS 

3 

44 

47 

MS 

10.88 

20.66 

29 

F Ratio 

0.52 

The 47 students were divided into four experimental listening 

arrangements for a fifty-minute tape recorded instructional presenta~ 

tion.. Each of the 47 students .was administered a multiple choice 

instrument which yielded a total score (used.to test Hypothesis 1) and 

a second half score (used to test Hypothesis 2). The data used in this 

analysis were gained from the instrument responded·to.by the 47 partic

ipants. The analysis of variance.tests yielded a less than significant 

F ratio in both cases, which caused the experimenter to fail to reject 

the two null hypotheses. 



CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Introduction 

The data presented in the preceding chapter have been analyzed 

with careful adherence to the original experimental design. The exper

imenter made every effort to apply the cautious interpretation which is 

characteristic of a.research report. The conclusions and recormnenda

tions may not be as conservative in nature, but will reflect what the 

experimenter .viewed as logical and rational. 

Summary of Study 

The purpose of this study was to conduct a preliminary investiga

tion of instructional development and design procedures for the prepa

ration of instructional tapes using the informational mode.of instruc

tion. The problem was. attacked in order to help in the development of 

tapes for use on the dial-access system at Oklahoma Christian College. 

The population from which the study sample was.drawn was the carrel 

list of Oklahoma Christian College. Since every student enrolled on a. 

full-time basis at the College has a carrel assigned, the population 

comprised the .entire Oklahoma Chrisrtian College student body, 

The instructional tape used in this experiment was developed to 

teach subject matter not likely to coincide with the students' previous 

learning experiences and background information. The study used a 

30 
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randomized sample and assignment design. A limi.tation on this; design 

was the fact that the experimenter could not require those students 

chosen in the ,random sampling procedure to. participate. To encourage 

more participation students were reminded by daily announcements during 

the experimental week that the experiment was under way. A.question

naire was given to the total population rather than only to each of the 

experimental group in an effort·to .check the ,representativeness of .the 

participants. 

The tapes were placed on the dial-access system for one week and 

the students liste,ned much as· they would to any other tapes placed on 

the system. Five days after the close of the experimental week the 

students were tested using an.instrument of 48 multiple choice items;.· 

This yielded a Spearman-Brown.reliability of .68. Two scores were ob

tained from the instrument for each of the .47 participants. 

The data were analyzed using the analysis of variance. The F 

ratios were not sufficient .to reject the two null hypotheses ti:sted in 

the experiment. 

Conclusions· 

The experimenter failed to reject either of the two null hypotheses 

tested. One must conclude that there was no statistical dif,ferencein 

the total amount .of information retained from the .different listening 

arrangements. Also, it must be .concluded that the subjects ,listening 

to the tape in one continuous fifty-minute session did statistically 

no better or no worse than those students whose listening patterrt allow

ed them to be less. fatigued during the last 25 minutes of the listening 

experience. 



32 

However, an inspection of the means for the total scores and for 

the second half scores indicates that a closer look.might need to be 

taken in terms of instn1ctional development. While there was not sta

tistical difference in the mean scores for the four experimental groups 

on either the total listening experience.or the second half of the. 

listening experience, it appears that the groups T2 and T4 might have 

been the best in terms of total performance. On the information from 

the second half it appears, by inspection, that group T4 might have 

been the best in terms of performance. 

In reflecting on the conclusions, the ,experimenter was left with 

several questions: 

1. Is there some optimum length of listening time for informa

tional tapes that is perhaps shorter than the smalles.t modules used in 

this experiment? 

2. Is there a point at which the discontinuity of several short 

listening modules creates more of a disadvantage than the fatigue of 

the longer listening sessions? Also, is there another point after which 

the advantages of the shorter listening arrangements begin to outweigh 

the disadvantages of the longer listening sessions? 

3. Would there be a significant difference favoring T4 if there 

were a longer learning experience; for example, 15 fifty-minute audio 

tapes in a semester? 

Recommendations for Future Research 

The following recommendations for future research must.be inter

preted by the reader based on his comparison of his situation and~ 
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system to that unique situation which exists. on the Oklahoma Christian 

College campus. 

Recommendatio11s for Oklahoma Christian College 

1. In the design of.future tapes for an informational purpose the 

instructional designer should consider the use.of either two twenty

five-minute or four twelve-:and-one-half-minute listening sessions in

stead of the basic fifty-minute sessions. This reconunendation is based 

on the mean scores in this study.and on the .indication from students 

responding to the "Impact Study" (17) that they disliked the longer 

listening sessions. 

2. Oklahoma Christian College should conduct.an experiment using 

the existing tapes for some coun;;e, breaking all of the tapes into 

three differing experimental listening arrangements for the semester. 

The suggested times for the research are: one fifty-minute session, 

two twenty-five-minute sessions, and four twelve-and-one~half-minute 

sessions, 

Recommendations for Future Research in the 

Area of Tape Recording 

1. Experiments designed to investigate whether there is some 

optimum-length learning session. For example; a series of thr.ee 

thirty-minute audio tapes and three groups of students could be employ

ed. One group of students could listen to the three.audio tapes in 

three sessions. of 30 minutes each. The second group could listen to 

each of the three audio tapes.in three listening sessions of 10 minutes 

listening times, followed by'.a two-:minute break, then the next 10 



minutes of audio, a second.two-minute break, and the final 10 minutes 

of audio, The th_ird ,group could · listen to each of the three audio 

tapes in.three. listening sessions; The sessions would be six minutes 

of audio ta,pe listening, followed by a two-minute break and repeated 

until the five six-minute modules of the thirty-minute listening ex

perience were completed. 
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2. Experiments designed to es;tablish _the degree of relationship 

between length of listening and other factors relate.cl to listening 

ability such as learning style, experience in listening, and family 

size. A good example of this type of study would be to replicate the 

present study, using two groups for each of the listening experiences; 

one group with little experinece in listening to audio tapes, and· 

another group with much. experience in listening to audio tapes. It 

could be hypothesized that the inexperienced listeners would do best on 

short listening sessions while the experienced listeners would do 

be_tter on the longer . sessions, 

3, Other experiments might be designed as the one above to com-:

pare listeners from large families and listeners from small families. 

Summary 

The purpose·of the investigation .was to analyze the effect of 

listening-time arrangement on the learning of information presented to 

students by audio tape and worksheet on a dial-access system. The 

study.was carried out at Oklahoma Christian College, Oklahoma City, as 

a preliminary probe into one of the instructional-development problems 

encountered by the college in designing instructional materials for 

use on its dial-access system. It was suggested that the College 
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should use shorter listening periods than it is presently using and 

that the College should·do further long range research into the length 

of audio tape instructional materials. 
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Dear Student: 

You have been selected to participate in an experimental study of 
the development of instructional tapes for this learning center. The 
major benefactors from this experiment will be you and the other 
students like you on this campus. Your participation and cooperation 
are very vital. .!.f for any reason you do not complete the experiment, 
please write§_ one paragraph statement as to why you cannot participate 
and turn it in ~ Dr, GunseJman' s secretary. 

The experiment will run during the week of October 27-31. It will 
take less than two hours of your time. Everyone involved in the experi
ment will be evaluated immediately after chapel on Friday October 31. 
Please be there, There will be a retest to look at long range reten
tion on Thursday afternoon, November 6 at 4:00 in a yet unassigned 
place.. You will be notified where this will be prior to the evaluation 
on October 31. 

You are to participate in experimental group 1. This means you 
will listen to Tape 1 and use Response Sheet 1. This tape will be 
identified on the learning center directory as Experimental Tape 1. 
Pick up your response sheet at the testing center prior to listening 
to the tape. Please turn the response sheet in to the testing center. 

Thank you, 

Larry Alexander and Marshall Gunselman 
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Dear Student: 

You have been selected to participate in an experimental study of 
the development of instructional tapes for this learning center. The 
major benefactors from this experiment will be you and the other 
students like you on this campus. Your participation and cooperation 
are very vital. l!:_ for any reason you do not complete the experiment, 
please write~ one paragraph statement~!£. why you cannot participate 
and turn it in!£. Dr. Gunselman's secretary, 

The experiment will run during the week of October 27-31; It will 
take less than two hours of your time. Everyone involved in the experi
ment will be evaluated immediately after chapel on Friday October 31. 
Please be there. There will be a retest to look at long range reten
tion on Thursday afternoon, November 6 at 4:00 in a yet unassigned 
place. You will be notified where this will be prior to the evaluation 
on October 31. 

You are to participate in experimental group 2. This means you 
will listen to Tape 2 which consists of two 25 minute parts. Please 
listen to these separately. These tapes will be identified on the 
learning center directory as Experimental Tape 2, Part I and Part II. 
Pick up your response sheets in the testing center before you listen 
to the tape. As soon as you have listened to each part turn in the 
portion of the response sheet for that part to the testing center. 

Thank you, 

Larry Alexander and Marshall Gunselman 
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Dear Student: 

You have been selected to participate in an experimental study of 
the development of instructional tapes for this learning center. The 
major benefactors from this experiment will be you and the other 
students like yo~ on this campus. Your participation and cooperation 
are very vital. ll_ for any reason you do not complete the experiment, 
please write~~ paragraph statement as to why you cannot participate 
and turn it in to Q.E_. Gunselman's secretary. 

The experiment will run during the week of October 27-31. It will 
take less than two hours of your time. Everyone involved in the experi
ment will be evaluated immediately after chapel on Friday, October 31. 
Please be there. There will be a retest to look at long range reten
tion on Thursday afternoon, November 6 at 4:00 in a yet unassigned 
place. You will be notified where this will be prior to the evaluation 
on October 31. 

You are to participate in experimental group 3. This means you 
will listen to Tape 3 which consists of three 18 minute listening 
sessions. These tapes will be identified on the learning center 
directory as Experimental Tape 3, Part I, Part II, and Part III. Pick 
up a series of response sheets in the testing center prior to listening 
to the tapes. Listen to the parts at separate times; and as soon as 
you have finished with each part, turn in part of the response sheet 
you have completed to the testing center. Please listen to the parts 
in order. 

Thank you, 

Larry Alexander and Marshall Gunselman 



44 

, Dear Student: 

You have been selected to participate in an experimental study of 
the development of instructional tapes for this learning center. The 
major benefactors from this experiment will be you and the other 
students like you on this campus. Your participation and cooperation 
are very vital. .!i for any reason you !!£. not complete the experiment, 
please write.§!. one paragraph statement as to why you cannot participate 
and turn it in !£_ Dr,· Gunselman '.s s~cretary. 

The experiment will run during the week of October 27-31. It will 
take less than two hours of your time. Everyone involved in the experi
ment will be evaluated immediately after chapel on Friday, October 31. 
Please be there. There will be a retest to look at long range reten
tion on Thursday afternoon, November 6 at 4:00 in a yet unassigned 
place. You will be notified where this will be prior to the evaluation 
on October 31. 

You are to participate in experimental group 4. This means you 
will listen to Tape 4 which consists of four twelve minute listening 
sessions. These four tapes will be identified on the learning center 
directory as Experimental Tape 4, Part I, Part II, Part III, and Part 
IV. Pick up a series of response sheets in the testing center prior 
to listening to the tapes. After each part, return the completed 
response sheet to the testing center. Please listen to the tapes in 
order. 

Thank you, 

Larry Alexander and Marshall Gunselman 



REMINDER~ 

This is a reminder that you have been 

selected to participate in the learning center 

experiment. Please check wi.th Dr, Gunselman 1 s 

office if you have questions. 

45 



APPENDIX B 

46 



No. ----- OCC Student Population 
Questionnaire 
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This questionnaire is for use with research that will be conducted 
on this campus throughout the 1969•1970 school year. In all cases, 
answer as best you can and as accurately as possible. Answer by writing 
the number that most,applies in the box to the left of the item. 

A. 

B. 

c. 

D. 

E. 

F. 

G. 

L.....J H. 

I. 

r J. 

K. 

[ L. 

What is your estimated grade point average? 
1. 0 ".'" 1.0 4. 3.1 - 4.0 
2. 1.1 - 2.0 5. First semester Freshman 
3. 2.1 + 3.1 
How ~~ch previous experience have you had with the 
acces~ system? 
1. ~Olile 4. 5 courses 
2 •. 1 course 5. 6 or more courses 
3. 2.,..4 courses 
What is your classification? 
1. Freshman 3. Junior 
2, Sophomore 4, Senior 
What is your family income? 
1. Less than $4,000 4. $10,001 - $15,000 
2, $4,001 - $7,000 5. Over $15,000 
3. $7,001 - $10,000 
How large'was your.home 
1. 0 - 1,000 
2. 1,001 - 2,500 
3. 2,501 - 10,000 

town? 
4. 10,001 - 50,000 
5. Over 50,000 

How large was your high school?, 
1. 0 - .499 4. 1,500 - 1,999 
2, 500 - 999 5. Over 2,000 
3. 1,000 - 1,499 
Do you live in? 
1. New Mexico 
2. Kansas 

4. 
5. 

Arkansas 
Texas 

3. Oklahoma 
Wl:lad was your estimated rank in high school? 
1. U~per 10% 
2. U:p,per 25% 

. 1;, 

3. Second quarter (upper 26%-
50%) 

4. Lower half 
What·. b your occupational interest? 
1. Business 3. Ministry 
2. Teaching 4. Other 
What l!lajQr division is your degree program in? 
1. Hutllanities 
2. Scie~ce 
What.is your age range? 
1. 18 - 19 
2. 20 
What sex are you~ 
1. M~le 
2, Female 

3. Fine Arts 
4. Education - Psychology 

3. 
4. 

21 
Over 21 
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RAW DATA TABLE AND CHI-SQUARE VALUES 

Individual 
Experimental Sample Population 

0-E
2 Population Group Totals Sample Percentage Percentage 

Item Totals Tl T2 T3 T4 Total (0) E (0-E) E 

A. Student Grade Point Average 

1. 4 0 0 0 0 0 0 ~ -~ 0.00 
2. 103 2 1 2 2 7 14 12 2 0.16 
3. 356 4 1 4 5 14 29 41 -12 3.51 
4. 163 2 5 2 2 11 23 19 4 0.83 
5. 225 4 4 5 2 15 31 26 5 2 0.96 

Total 851 47 X =5.47 

B. Previous Experience with Dial Access System 

1. 441 9 8 10 8 35 74 58 16 2.70 
2. 28 0 0 1 0 1 2 3 -1 0.33 
3. 101 1 1 1 2 5 10 13 -3 0.70 
4. 54 1 0 0 0 1 2 7 -5 3.57 
5. 130 1 2 1 1 5 10 17 -7 

2 2.88 
754 47 X =10.18 

c. Student Classification 

1. 333 7 6 8 5 26 39 55 -16 4.00 
2. 225 1 2 2 2 7 26 14 12 5.50 
3. 162 2 3 1 4 10 19 21 -2 0.20 
4. 130 2 0 2 0 4 15 8 7 2 3.20 

851 47 X =12.90* 



D. Family Income, 

1. 75 2 0 0 2 4 8 9 -1 0.11 
2. 171 5 2 5 3 15 31 20 11 6.00 
3. 254 2 6 3 2 13 27 30 -3 0.30 
4. 237 2 2 4 4 12 25 28 -3 0.30 
5. 87 1 1 1 0 3 6 10 --4 2 1.60 

824 47 X =8.31 

E. Size of Home Town 

1. 112 2 0 3 5 10 21 11 10 9.09 
2. 74 0 0 0 1 1 2 7 -5 3.50 
3. 176 2 5 3 2 12 ,25 18 7 2.70 
4. 229 3 3 4 3 13 27 24 3 0.37 
5. 355 5 3 3 0 11 23 37 -14 2 5.33 

946 47 X =20.99* 

F. Size of High School 

1. 250 4 4 0 6 14 29 26 3 0.35 
2. 171 3 2 3 2 10 21 17 4 0.94 
3. 177 2 1 3 2 8 17 18 1 0.05 
4. 145 1 2 2 1 6 12 15 3 0.60 
5. 215 2 2 5 0 9 19 22 3 

2 0.41 
958 47 X =2.35 

G. Region of Country, 

1.' 21 1 0 0 0 1 2 2 0 0.00 
2. 68 1 0 0 1 2 4 7 -3 1.29 
3. 355 6 3 3 5 17 36 36 0 o.oo 
4. 20 0 0 2 1 3 6 2 4 8.00 
5. 143 2 4 3 1 10 21 14 7 3.50 
6. 368 2 4 5 3 14 29 38 -9 2 2.13 

965 47 X =15.92* 



H. Rank in High School 

1. 297 4 3 8 5 20 42 31 11 3.90 
2. 283 4 6 1 2 13 27 29 -2 0.14 
3. 295 4 2 4 3 13 27 30 -3 0.30 
4. 79 0 0 0 1 1 2 8 -6 2 4.50 

954 47 X =8.84 

I. Occupational Interest 

1. 181 0 1 3 0 4 8 20 -12 7.20 
2. 403 6 4 4 6 20 42 45 -3 0.20 
3. 82 3 3 1 2 9 19 9 10 10.90 
4. 288 3 3 5 3 14 29 32 -3 0.28 

894 47 x2=18.58* 

J. Division Which Major is Located 

1. 119 2 3 1 2 8 17 13 4 1.23 
2. 246 3 1 5 2 11 23 27 -4 0.59 
3. 130 4 3 2 2 11 23 14 9 5 .81. 
4. 386 3 4 5 5 17 36 43 -7 2 1.10 

881 47 X =8. 73 

K. Age Range, 

1. 543 7 9 9 7 32 68 57 9 1.40 
2. 210 1 2 2 2 7 14 22 -8 2.90 
3. 129 2 0 1 1 4 8 13 5 1.90 
4. 70 2 0 1 1 4 8 7 1 2 0.14 

952 47 X =6.34 



APPENDIX D 

53 



TAPE TRANSCRIPT 

Today's society in America has produced many trends that have 

affected our educational policies. In particular, there have been 

three major trends affecting education in today's society. These are 

population, growth in knowledge, and technology; 

54 

Population is changing in two ways - mobility and increased 

numbers. This means there will be more students in our schools, and 

their backgrounds could be more diverse due to mobility. One elemen

tary classroom might have students in it who have lived in the east, 

midwest, or west. There may be children from a rural background and 

others from an urban background. Thus, students at different levels of 

understanding would be in the same classroom. The instruction must be 

more individualized in order to manage this type of instructional 

situation. 

As we look at the knowledge explosion in our society, we are often 

unable to comprehend the rapidity of its growth. If we took all that 

man knew in A.D. 1 and called it "K" we can diagram the doubling effect 

of knowledge. Complete the .charts on your response sheet as we go 

along. The small circle at the bottom is lettered "K". It represents 

man's knowledge in A.D. 1. It took 1,750 years for man to double his 

knowledge so place "2K" in the circle marked 1750. In order to double 

man's knowledge again, it took only 150 years; so in the circle labeled 

1900, place "4K". (Yes, .we must double 2K this time.) The doubling 

effect of man's knowledge is a geometric progression. It then took 

only SO short years to double the "4K" or man's knowledge in 1900, so 

that in 1950, man now had knowledge totaling eight times what he had in 

A.D. 1. It is predicted that by 1975 man's knowledge will be doubling 
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at least twice a year or perhaps even every three months. This knowl

edge explosion could be compared to a snowball rolling down a hill; it 

grows in all directions. This knowledge explosion is forcing us to 

concentrate more, in our schools, on the process of a discipline and 

less on storage of facts. 

Technology may be defined as.the process of identifying a problem 

and reaching its solut:i,on •. Technology is not jµst "nuts and bolts" or 

the machines and gadgets that we receive from the process. Technology 

is a problem-solving process. In education, technology has been applied 

to many problems and the results can be seen in the areas of hardware 

development and software design. Hardware is the "nuts and bolts" of 

education. We have better desks, air conditioning, sound-proofing, 

television, etc. Yest this access system is hardware. You have a 

headset, a carrel, a control room, a switching network, and various 

other electrical gadgets in the hardware system. Software is the in

structional material, the taped sounds you are listening to, the re

sponse sheet you are using, and the images you see when you view tele

vision, films, or slides. Software design is the process of technology, 

applied to the design of instructional material. In this tape we wish 

to look at one way technology is being applied to software design, the 

systems design of instruction. 

On your response sheet you maywish to.write a brief summary on 

the topic of instruction. This may be done in the space provided below 

the word instruction. 

Instruction is essentially the process of communication. The in

struction must bring about change in behavior. Ofte.n our picture of 

instruction in the classroom centers on a teacher at the chalkboard 
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with thirty students looking on. This 'idea tends to overstress the 

informational role of instruction and causes us to overlook the basic 

fact that the primary role of instruction is to effect a change in the 

behavior of the student. Instruction mu.st be concerned with behavioral 

change; therefore, our objectives to some extent must be stated be

haviorally. 

A second point about the designing of instruction, with student 

learning defined as a behavioral change, is that we must get their at

tention. One of the primary ta.sks of instruction then, must be to gain 

the individual student's attention. Once you have gotten their atten

tion, then you must hold it if a change in behavior is to be effected. 

Instruction. is the managing of information. As we noted earlier, 

the knowledge explosion is making this function of instruction more 

difficult. The managing of information in terms of creation, diffusion, 

storage, and retrieval is a formidable task for the .instructional 

designer. Thi.s mass of information affects the teac.her or instruction.al 

manager in at least .two ways. The first problem is that. we must teach 

more and more and the learner must learn more in essentially the same 

amount of time that we used in the past. The second problem is that 

today's concepts and ideas are more complex. This means that today a 

teacher can no longer be the sole source of information for thirty stu

dents in a box. Information has gone beyond the capacity of one person 

to manage so that a coordinated effort between various individuals is 

needed. 

The final point is that instruction must .be concerned with the 

interpretation of feedback. This role in the past .has been that of the 

teacher as the evaluator. Today the instruction must be designed so 



that it is effective. The instructional manager or designer must not 

only evaluate the progress of the student, but also the effectiveness 

of the instructional process. 

';)7 

Instruction then, is that which gets the student's attention so 

that he may evaluate and assemble information in a manner that causes 

the student to change behavio.r, appropria.te evaluation of the student's 

behavioral change, and the process. used to effect the change. 

The task of instr,uction must be to find the means which will enable 

our students to master the subject under consideration.. Carrol has 

shown .that most students can master what we have to teach them. Mastery 

is more .related to the time it takes different students to master a 

subject. Aptitude for a subject tells you basically how long it will 

take a student to master the subject. Instruction then, must be con

cerned with allowing the .students time for mastery. 

Perhaps no inst!'.uctional innovation in recent history has caused 

so much furor, has captured so much interest, and .at the same time re

sulted in such a critical analysis. of the instructional proceas as 

programmed ins.truction. The. systematic design to in.struction grew out 

of th,e programming process and the systems analysis process used .in 

business, industry, and the military service. 

Perhaps the greatest impact of programmed ins.truction is the fact 

that it .has given us the process of inspecting and designing instruc

tion. Progranun,ed instruction (the process) as we know it today, repre

sents the .earliest phases of systematic analysis of the instructional 

learning process. Unless we take .a careful look.at the learning pro~ 

cess we may ,face.:many complex and difficult problems in the future. We 

can .increase the size of our .schools, cut down on class siz.e, or pay . 
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our teachers be.tter; but instruction will not be better until .we learn 

more about the instructional process. 

Programmed instruction. has led to the development of a base for 
I 

the development of educational systems. A system, as defined by a pro-

grammer, is a program which c&n utilize what we know about out attempts 

to use films, filmstrips, language labs, and other instructional med-

iums in such a way as to bring fruit to our efforts. This system or 

program can be only as good as those who planned it. It has caused 

educators not to look on efficiency and effectiveness as "dirty words" 

in education. If the .stude.nt does not learn, something may be wrong 

with the design of the instruction rather than the student having to 

bear the blame for failure in all cases. . The materia 1 should be re'". 

vised and evaluated until the student does learn. The development of 

programmed instruct:ion and related res.earch is one phase in the histor-

ical development of systems design of instruction. 

The second phase has been in the area of business, industry, and 

military service. For example, business must be concerned with account-

ing and cost analysis systems; industry with cooling and guidance sys-

terns; and the military with missile and weaponry systems. During and 

after the second World War the military began to apply systems to the 

design of the material it used in its schools. 

In .the early .1950's, two events of significance in the history of 

systems development took place. First, the Air Force formalized the 

systems concept; and second, it drew together within it.s research and 

development program those agencies concerned with systems, both their 

hardware and human components. It wa.s during the 1953-1960 period that 

the terms "systems approach" and "systems designer" first appeared. In 



1960 the term "total systems approach" came to be associated with the 

total interaction that takes place when humans and machines are used 

together. 
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In the late. 1960' s we then began to : see the merger of book publish

ers, fil.m producers, and equipment producerE! into large educational 

software complexes with mo;:.e conc.ern for the overall system of educa

tion. It was also at this time that colleges and universities became 

inte.rested in the .systems design of instruction. 

At this point let us define systems, both in general and. as they 

apply to education •. On your response sheet you.should be answering the 

question, "What is a System?" 

In recent years education literature has frequently seen the term 

"systems" or "systems apprqach" used. One of the first problems, and 

perhaps one of the hardest problems, has been that of defining what 

different people mean when they use thes.e terms. We want to define 

these terms as they are used in this tape and in general as you will 

encounter them as a.citizen interested in our·schools. 

E. B. Montgomery (Syracuse University, 1965) says.that "a system 

is a set of parts dynamically interrelated,." He also states that all 

systems are composed of sub-systems .or dynamic parts and that a syE!tem 

is·in itself a part of a system, thus making it a sub-system. 

Leonard Silvern says that "a system is the structure or organiza

tion of an orderly whole, clearly showing the interrelationship of the· 

parts to each other and the .whole itself." Two terms are crucial .in 

his definition--"interrelati,onship" and "clearly showing." All things 

may.be related even if they are not dependent, and for this reason 

"interrelationship" is a better term than "interact''. or 
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"interdependence." By "clearly showing" he means that you can quanti

tatively measure the performance against a cr.iterion measure. Silvern 

used a model or flow diagram to develop his system. This model is 

Figure 1 on your response sheet. Please analyze .this model briefly. 

In order.to clarify these two bas:i,c definitions which are typical 

of the definitions of "systems" found in the literature, we must look· 

in depth at systems theory. Stanford Optner will be. used as our basic 

source on "systems" theory as it relates to systems models and as we 

try to illustrate our definitions of systems. 

The simplest system model is stated in terms of input, processor, 

control, output, and feedback. This can be represented in a systems 

diagram. This diagram is Figure 2 on your response sheet. In Figure 

2, box number 1 represents the control; box number 2, the input; box 

number 3, the processor; box number 4, the output; and the arrow, 

number 5, the feedback. 

A second diagram .will serve to illustrate that all systems are 

subsystems and vice versa. This is Figure 3 on your response sheet. 

It is simply a series of the basic models. These are the .interrelated. 

parts of the system. 

Optner lists the elements of a system as the following: 

1. Identifying the system understudy (processor). What is the 

system? Is it elementary math, high school physics, or 

college English? 

2. Identifying the purpose for which the system exists (output). 

What are the students to be able to do after they have been 

through the systems? 
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3. Identifying the ingredients (input) whose functional relation-

ship can be arranged to produce the required end results. 

What are the characteristics of the students for whom the 

system is designed? 

4. Show the existence or non-existence of mechanisms whose pur-

pose is to main ta.in reliability, accuracy, and other desirable 

operational attributes (controls). These are standards of 

operation. 

5. Show the existence or non-existence of mechanisms to correct 

malfunctioning output (feedback). 

Fin1;11ly, there t~ 'a third dia$ram which is rougher in nature, but-----
must be used to show the relationship of the subsystems to the whole 

system which is an on-going process. This should be the first step in 

analyzing the process. 

David Merrill makes application of Optner's theory to education. 

In terms of education, input is the means by which information enters 

into the system. Output is .the information the system is capable of 

handling as a result of the process of the system. The processor is 

the way in which the process .of the system modifies the information of 

the system; and the feedback is the output that is fed back into the 

process of the system as input. 

Having defined "systems" in general, the next logical question is: 

What is a systems approach to instruction? Again we turn to Silvern 

and Montgomery for some explanation as an introduction to the defini-

tion and as an introductory description of the "systems approach to 

instruction." Montgomery says that the systems approach to instruction 

is an analysis of the .total environment in which instruction takes 
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place and views all parts as an integrated dynamic system. One must 

ask the. following kinds of quesitions: What is the ,system understudy? 

Who are the learners? What are the total results; of this teaching and 

learning, etc.? What is it supposed to do? What are the eclucational 
' 

objectives of the system? How is it supposed tq do it? Wha,t are the 

parts which achieve what is tq be done?. What are the criter:l,a for 

quality .in the performance of thetas~?· How can.a plan be put together 

for the system to perform, mea$ure its performance against the criteria, 

and improve this performance, all the .while finding better definitions 

of what it is supposed.to do? 

Silvern says that it is the applicatiop of analys;is and synthesis 

to a sysitem (an educationa.l problem). He terms this process; as 

"anasynthesis~" It is the process by which we take the ,old process 

and come up with a .new proces;~. "Anasynthesis" consists, of analyeis 

(identifyi,ng, relating, separating, and limitipg) and synthesis. 

(identifying, relating, combining, and 1:1,miting). 

Optner lists ,the steps in, general sys terns design as being: · (1) 

investigation, (2.) hypothesis, aad (3) implementatiol'!,, Investigation 

is concerned with the. existing system and how we can develop a concept-

ual model·for developing an attack on the problem and the way.in.which 

the system should be redesigned. The hypothesis stage is where you 

test the model and generate a more perfect mod,el. The most severe test 

the .model can ,meet is in its use. In a ne't'.' system it is desirable to · 

test the system in its parts and as a WQole, statistically measuring 

its results aga:l,nst its ct:iter.ion, The· final step in implementation 

consists of a pilot run of the new system, re~evaluation, and full 

installation of the .new system. Th:i,s process can.be illustrated by 
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Figure 5 on your response sheet. Study this figure briefly. 

The systems approach requires that there should be a plan for con~ 

ducting the system study which borrows liberally from the scientific 

method. In addition, the systems approach dictates that a problem be. 

analyzed functionally and operationally, and that it consider su:i,.table 

alternatives. To ach:i,.eve a high ordet of effectiveness in problem 

solving, the systems engineer attacks the task using all ava.ilab.le 

tools. He looks at problems as .potential systems requiring input, 

processing, output, control,. and feedback. Among the first tasks is. 

the isolation of the problem area by specifying the boundary around it. 

The systems approach dictates that a problem be attacked in an orderly. 

way--first by investigation, then by establishing a reliable hypothet

ical model of the problem. 

We have defined both "systems" and·"systems approach" in te~s of 

instruction. It is our task in this section to continue to limit and 

define the "systems approacr:i." to instruction as it relates specifically 

to .use in education. This will basically .be done by observations made 

around a cqnceptual model in .use around the country. 

Before discussing the model, some comment is necessary. It is 

important that you do not view the "systems approach" as a rigid unflex-: 

ible model; it is noL The purpose of the .feedback loop is .to bu:i,.ld 

change into the system. The system is a process. The system is limite~ 

only by the personnel that develop and evaluate the output of the sys

tem and by its~ t, 

Tying together our previous definitions, we see that the systems 

approach to instru~tion is composed of several .basic elements. Input 

into instruction is concerned with purposes, behavioral objectives, 
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criterion tasks, and entry level behavior. This is then processed by 

what Silverrt called the II anasynthesis" process, the process of breaking 

instruction into its parts and putting it back together again. Finally, 

we have the output, a.student who has been through the system developed 

by the process; and we must feed back the results of his performance on 

the criterion task to be evaluated in terms of the objectives, and feed 

back into the systems design to improve the system. All of our models 

have these steps, but in each model there is some uniqueness in steps 

included. 

In summary then: 

1. A "system" has a specific product. 

2. Certain actions must pe taken and functions performed so as to 

produce the product. 

3. The organization of the system is such that it exercises a 

degree of quality control; the .functions. are kept in operation

al bal.ance at a specified level of productivity. 

4. The process of system development. involves almost· contintious 

appraisal to be sure that the system works and the product is 

up to date: this means feedback and modification, tryout and 

adjustment, concern for a better product and higher standards 

of productivity. 

In adapting the ,systems concept to education, several changes must 

be noted. The purpose·of an industrial system is to achieve the goal 

of a man-machine system that produces some item or product. The pur

pose of an educational system is to produce learning as the output; 

therefore, it is a learning system. Control of the ,educational system 

is the objective of the system. It has been suggested that a system 



65 

must be designed so that 90% of the students learn 90% of the material. 

This is to be done by making the system learner-centered. In order for 

educa.tional systems to accomplish the 90/90 criteria they must ut:i,lize 

more fully the available resources and technology and they must develop 

courses that allow students to pursue the course in a more individual 

pattern. 

If you recall, Silvern talked about anasynthesis and Optner dis

cussed systems in terms of input, cqntrol, processor, output, and feed

back. Through a marriage of these two ideas we can create our basic 

educational systems model. Study this model carefully for its design 

in comparison to the models of Optner. 

The learning system is also a series of subsystems, as illustrated 

on your response sheet. As we design the instruction for the learner 

today and in.the future, we will increasingly use this chaining of sub

systems into a course or system, the course also being only a subsystem 

in the overall system, 

An educational system must be a closed system with the ability to 

become an open system built into its control. Basically a system is 

either totally opened or it is totally closed; but an educational sys

tem is neither--it is both. An open system is one which is sensitive 

to the total environment. A closed system is not sensitive to the 

environment. The educational system must.be sensitive to the.needs of 

the larger society; yet, it .also mu!;lt be basically sensitive to accom

plishing its objective with the learner, an individual pen~on. There

fore, it is a hybrid type.system that is neither opened nor closed, 

Using figure number 8 on your response sheet, you can see this illus

trated. The nega-syst~m or the outer area of the figure is all that is 
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not a part of the system. When a system is opened, it is sensitive to 

the nega-system and how its output affects the nega-system. When a 

system is closed, it. is not sensitive to the nega-system. 

Some examples will .illustrate this point. A factory with the 

objective to manufacture a certain quality soap may be designed so that 

its manufacturing system gives you that quality of soap. This system 

is closed when there is no concern for what its waste products do to 

our air, water, and environment. This system is open when it is con

cerned with reducing its side affects on society. 

An educational system is concerned with producing a learner with 

certain skills and abilities. It can.be designed so that 90% of the 

learners accomplish 90% of the objectives. It is open when it concerns 

itself with how this learner will affect our society in general, It 

is closed when it is concerned only with producing an individual learn

er possessing 90% of the objectives 90% of the time. There are times 

when an educational system must be open to the larger society and times 

when it must be concerned with only the learner and the objectives. It 

is both open at. times. and closed at. other times. 

Albert Canfield suggests that the systems design of instruction 

functions inside of a structure composed of programs, courses, units, 

and learning steps. A program is composed of courses, while a course 

is composed of units, and units of learning steps. Each instructional 

level will have specific purposes and objectives. The learning step 

has the tightest, most concise behaviorally-stated objectives, while a 

program may have.broader non-behavioral objectives, referred to as pur

poses. The instructional levels and their relationship can be seen in 

the diagram on your response sheet. Programs may run in time from two 
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to four years or even longer, while a course usually lasts a semester 

or perhaps a year. A unit of work usually lasts one or two weeks and 

is the unit that has been found by Indiana University to be the most 

manageable in designing systems. 

A learning step usually is an experience or series of tasks which 

takes one hour or less. The heart of the design of these different 

levels is the performance objectives which state both the task to be 

performed.and the criterion for its performance, This performance.can 

be measured with a criterion test. 

Since performance or behavioral objectives play such a vital.role 
. I 

in the design of a system; they need to be discussed in.more,detail 

before we inspect the.criterion test and the systems model. In this 

section we will make a distinction between purposes .or aims and objec~ 

tives. 

Purposes are usually broader statements than objectives. They are 

most often found at the program level, but may be found at·the course 

or unit level, Usually they become.more.limited as they are used at 

one·of these lower levels, An example of a purpose might be: 

The student, upon completion of the elementary math program,. 

will .demonstrate an understanding of our number system and an 

appreciation of its contribution to our society. 

The behavioral obj ect,ive is usually used at the unit or learning 

step level of instruction. It is very specific in the way it is stated. 

Each objective ought.to include the task, the rationale, the criterion, 

and the condition. These behavioral objectives let both the student 

and the instructional manager know what the student is to do if the 

instruction is to be effective, why he is doing it, the condition he 
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must do it in, and the level of proficiency he must display. 

As previously stated each objective includes these four parts: 

the task, the rationale, the criterion, and the condition. Let us use 

the example objective on your response sheet to explain these four 

parts. Read with me the objective. 

You will have three days, for example, Friday morning 
until Monday morning, in which to submit a 300-500 word 

TASK paper on how to build a glider, not a self-propelled 
airplane, which will sail after being cast by hand. 
Using only your paper as a guide, another student who 
has completed a year of woodworking will be .able to build 

CONDITION such a.glider in eight hours or less. If you need knowl
edge about gliders, you can get ideas and information 
from the library, magazines, hobby stores, friends, or 
any other sources which you might find helpful. The 
final test of your paper will be determined by the actual 

CRITERION. flight of the glider. The workmanship of the woodworking 
student will not be held against you should it fail to 
fly. This paper gives you practice in organizing your 

RATIONALE thinking, and in clearly explaining procedures for work, 
and in giving guidance and direction to others. The 
ability to prepare clear directions is an important part 
of the everyday work of supervisors and skilled craftsmen, 
and will help you clearly explain your,ideas, correspon
dence, reports, etc, -- Albert Canfield 

The first section was. the ta.sk the student must do, what must be 

done to achieve the objective, The condition under. which the student 

must perform the task is stated secondly in the example. How the stu-

dent is to be evaluated, the criterion, is stated next. Finally, why 

the student should do this task is stated. So the task, conditions, 

criterion, and rationale are the what, how, how well, and why of the 

objective stated in behavioral terms .. 

The first task in the anasynthesis process is to determine the 

behavioral objectives, Once these performance objectives have been 

clearly defined and stated, the criterion test must be built. The cri-

terion test is designed to determine if indeed the student has gained 

the desired behavior. The test can measure. the studen.t' s ability to 
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write, discuss, design, do, etc; the required task of the learning 

experience, under given conditions, thus exhibits that he has mastered 

the facts, ideas, concepts, or principles for which the instruction was 

designed. This can be seen only.by the student's behavior. 

Once the criterion test ha.s been developed, the units of the 

course with their clearly defined performance objectives.and tests .must 

be sequenced properly. The criterion test has been concerned with the 

task that should be done when .the objectives have indeed been completed~ 

The sequencing process must be concerned with .another type of task, the 

entry level task. An entry level task is the kind of behavior the stu

dent must have previously mastered for the instruction to be successful. 

One of the major causes of instructional failure, and often student 

failure~ is that the student does not possess the ne~ded skills to 

benefit from the instru~tion. · In the sequencing of the units the in-. 

structional designer must.observe to see if the previous units of in

struction have indeed given the students the necessary.skill to proceed 

to the next unit. The mastery concept allows time for the student to 

master these skills before being forced to move on. 

Having sequenced the units we must select and develop the appro

priate learning steps and organize these into the most efficient and 

effective learning environment possible to reach the desired objective. 

This ·is the final stage of the analysis and the beginning of the syn

thesis. The analysis .broke the instruction down into parts to micro

inspect it. Synthesis puts it back together again so that it is a 

functioning course. 

The final phase in the design of the instructional system is the. 

evaluation or feedback loop. This is the process by which we adapt. 
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and revise the instruction based on the results of our experience with 

students. 

Carefully then; let's look at the anasynthesis part of our model. 

On your response sheet you will note a blow-up of the anasynthesis 

process in the form of a box diagram. The analysis proceeds down the 

synthesis proceeds up. The first step in the analysis·is the establish

ment of the performance objectives. Write performance objectives in 

the first box. The second step is to develop the criterion test. 

Please write this in the appropriate box, The next step is to organize 

and sequence units. The keystone box at the bottom is to select the 

learning task. The .next step up is to develop and sequence the learn

ing tasks, The final box in the synthesis represents the testing phase. 

The arrows in the diagram represent the fact that the analysis synthesis 

process is an ongoing nonlinear process. There is a time when several 

of these activities are. being performed simultaneously. 

For a final look at systems theory, let us fully develop our final 

systems model based on the theory of Optner, Canfield, Faris-Stowe, and 

Silvern. In the model we have the nega-system. This is the environ

ment in which the system operates. The system may or may not be open 

to the nega-system. Our system is both open at times and closed at 

other times to this nega-system. The system then takes the input, 

processes it in the anasynthesis stage to produce a process by which a 

student learns. This output or student learning is then evaluated and 

fed back as input.to improve the instruction. This may be seen as you 

study the model on your response sheet. 

It has been the purpose of this investigation to sort from the 

literature, information about systems desi~n to instruction and to make 
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it relevant for people preparing to be citizens and parents in this 

country. We found that the systems approach is an ecological approach 

to instruction in that it is concerned with the interrelationship of 

variables in instructional learning situations. Secondly, we found 

that the systems approach required a detailed analysis and synthesis 

of learning objectives, tasks, and criterion. Silvern then points to 

the need for an anasynthesis which is an awareness of the interreaction 

between the analysis and synthesis. Finally, the systems process must 

be concerned with the evaluation of its results (output) in terms of 

quality control, research on the learning process, and the revision of 

the system so that more people at the terminal point will have the 

desired terminal behaviors and characteristics. 

A statement quoted from a structural-linguist working with the 

Detroit public schools adequately sums up the way that most people 

working with systems have felt. "This matter of foreign language teach

ing is just too important to leave to foreign language teachers." The 

first to agree with him were the foreign language teachers. All too 

often in today's complex society, this statement can be made about 

other subject matter areas. 

The systems approach to instruction has at all places pointed out 

that the instructional problem is complex, perhaps even more complex 

than previously realized. For this reason, almost without exception, 

it has become a team approach utilizing the talents and abilities of 

subject matter specialists, test specialists, applied learning special

ists, and media specialists. 

McPherson lists six barriers to the acceptance of the systems 

approach. An awareness of these barriers is important to see that the 



purposes of systems are understood. The barriers are: 

1. The monoply on what is taught by the subject specialist. 

2. The misconception that the approach is dehumanizing rather 

than humanizing. 
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3. The fact that almost all traditional media has been produced 

with the selfish concern for only one media, rather than inte

gration of media, 

4. The initial high cost and the failure to see the picture over 

a two to three year span. 

5. Misunderstanding that says that the system is a fixed structure 

rather than seeing it as designed to change rationally because 

of purpose and design. 

Comment should be given to the fact that the systems approach is 

a humanizing approach rather than a dehumanizing approach. When you 

are able to let the teacher do the things that as a human he can do 

best, such as love, guide, and recognize problem areas, and when you 

can.make instruction become more individualized in nature, then you 

have humanized education. The systems approach helps in this process. 

In conclusion, a citizen and parent in our future society needs to 

be aware of the systems design to instruction and the role it will play 

in our educational setup. The systems design to instruction is an 

attempt to humanize education by allowing the teacher to perform human 

functions and by making the learning process more individual in nature, 

whether it be in groups of one thousand, fifty, five or strictly an 

individual. The system will be flexible and will have the needed built

in change in order.to be continuously updated, improved, and revised. 

The citizen and teacher need to be aware of systems theory because 
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of its use by the large learning corporations. This will allow a 

citizen to keep an effective check on what these corporations produce 

and sell to our schools. The trends of population, knowledge, and 

technology can be joined with the trend of book publishers, media pro

ducers, and hardware companies to form learning corporations. A de

tailed look at this can be seen in the Fortune magazine of August, 1966. 

What happened was that the hardware and electrical companies needed 

software and went out to get it. The Xerox Corporation was the first 

merger in 1965. It is a consolidation of University Microfilm, 

American Education Publications, and Basic Systems Corporation. Then 

came Time Incorporated, Silver Burdette, and General Electric to form 

General Learning Corporation headed by Francis Keppel. In 1966 came 

Raytheon a merger of Edex Corporation, Dage-Bell, McAlister Scientific 

Corporation, and D. C. E. Publishers. Newsweek joined with 3M corpo

rations, Sylvania with Reader's Digest, McGraw-Hill with Viewlex, and 

on and on goes the list. Littons Industry is now running, on a contract 

basis, job corps and some public school systems. They hire, fire, and 

train the personnel to run the systems. 

Curriculum developments such as the University of Illinois Common. 

School Math, the SMSG math, and Science the Process Approach all employ 

variations of the systems approach in the instructional material design. 

From these trends we can see that in the future, the systems design to 

instruction will be used in the development of instruction for the 

schools. 

Finally, one must remember that the major use of systems is to 

humanize, to determine what to use, when, and in which town, and to 

determine how to make instruction more effective for all students. 
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3. Elements of system 
a. What is the system? 

~~~~~~~~~~~~ 

b. What are the students to be able to do after being 
through the system? 

~~~~~~~~~~-

c. Ingredients that can be arranged are called -----d. Ability to remain reliable 
~~~~~~~~~~~-

e. Correct malfunctioning-update: 

4. 

VI. System approach to instruction defined 
A. Montgomery 

B. Silvern - "ANASYNTHESIS" 

C. Optner 
1. General Steps 

a. 

b. 

c. 

!Analyze the Present System 

Develop a Conceptual Model 

Test the Model 

Propose a New System 

Pilot Installation of the System 

Full Installation of the System 

D, General Conunents 

SUBSYSTEM 0 

Figure 4 

- Investigation 

I r Hypothesis 

~ Implementation 

Figure 5 
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F. In Summary 
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VII. Purpose of Educational System 
A. Industrial systems purpose-

B. Educational systems purpose-
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VIII. 

D. Series of Subsystems 

F F 

NEGA-SYSTEM 

----r~-, ,-o-~o 

Framework or Structure in Which ,a System Must Work 
A. 

B. 

PROGRAM Comments: 

Conunents: 

Comments: 

L.S. Conunents: 

Behavioral Objectives 

You will have three days, for example, Friday morning until 
Monday morning·, 'in which to submit a 300-500 word paper on 

TASK how to build ,a glider, rtot a self-propelled airplane, which 
will sail after being cast by hand., Using only your paper . 
as a guide, another student who has completed a year of 
woodworking will be a~le to build such a glider in eight 

CONDITION hours or les,s. , , If you ··need knowledge about , gliders·, you 
can get id-eas·atid: infonnation from.the library, magazines, 
hobby stores, friends, or anyother sources which you 
might find helpful. The .final t-est of your paper will be 
determined by the actual flight of the glider. The work-

CRITERION manship of the woodworking student will not be held against 
you should it fail to fly, This paper gives you practice 
in organizing your thinking, and in clearly explaining 

RATIONALE procedures for work, and in giving guidance and direction 
to others. The ability to prepare clear directions is an 
important part of the everyday work of supervisors and 
skilled craftsmen, and will help you clearly explain your 
ideas, correspondence, reports, etc. - Albert Canfield 
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2. 5. 
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1. State objectives behaviorally-

2:·· ~bevelop criterion test-

3. Sequence the units
a. General-

b. Entry level task-

4. Develop and structure learning steps-

5. Feedback-
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C. The Team Approach-

D. McPherson's barriers 
1. Monopoly-,. 

2. Humanization versus de-humanization-

3. Selfish concern of traditional media 

4. Initial cost 

5. Fixed structure fallacy-

E. Conclusions 

F. Mergers 
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EXPERIMENTAL GROUP 

Mark the correct answer in the space to the left. 

1, Which of the following was not a trend affecting today's 
education as discussed in the tape? 
A. population 
B. technology 
C. values 
D. knowledge 

2. We married the ideas of and to create our 
~~~~ ~~~-

system s model. 
A. Optner and Morgan 
B. Montgomery and Morgan 
C. Silvern and Marshall 
D. Optner and Silvern 

3, The trend described in the tape as snowballing was: 
A. population 
B. technology 
C. values 
D. knowledge 

4. An educational system is: 

5. 

A, an open system 
B. a closed system 
C. open and closed by control 
D. neither open or closed 

The 
A. 
B. 
c. 
D. 

knowledge explosion causes us to: 
teach more facts 
teach the pro~ess of a discipline 
teach less children each year 
go to school more months of the year 

6. An open system is: 
A. open to control by man 
B. sensitive to the environment 
C. sensitive to any input data 
D. all of the above 

7. Software refers to: 
A, tape recorders 
B, desk 
C. paper 
D. recorder 
E. dial access system 
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8. nega-system is: The 
A. 
B. 

that part of the anasynthesis that deals with objectives 
another term for output 

c. a term for the environment created by the system 
D. a term for the environment that the system operates in 

9. Which of the following are presently operating school 
systems? 
A. Raytheon 
B. Xerox 
C. Kepel-Bell Inc. 
D. Litton Industries 

10. A system is designed with: . 
A, a specified level of productivity 
B. application to industry only 
C. people playing only minor roles 
D. dehumanization of education as a byproduct 

11. A reason that both citizens and teachers need to be aware of 
systems is: 
A. it is inherently bad 
B. it is communist supported 
C, industry is using it to develop materials 
D. the merger of educational industries 

12. A .system must have: 
A, machines to operate 
B. a specific product 
C. several ability levels designed in to work 
D. none of the above 

13. A strangle hold on what is being taught by the -----

14. 

is a barrier to systems utilization. 
A. teacher 
B. generalist 
c. 
D. 

The 
A. 
B. 
c. 
D. 

media specialist 
subject specialist 

systems design to instruction should be considered: 
a rigid model 
a model for use only with higher education 
as a flexible and adaptable model 
as potentially a model for designing elementary school 
instruction 

15. Systems are most often designed by: 
A. teachers 
B. principles 
C. curriculum directors and supervisors 
D. a team of people 
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16. Systems theory borrows liberally from 
A. language research 
B. political methods 
C. traditional methodology of teaching 
D. the scientific method 

17. The process of technology applied to the design of insturc
tion materials is: 
A. curricular assemblage 
B. problem solving 
C. hardware design 
D. software preparation 

18. A factory thats purpose is to manufacture automobiles is a 
system if its automobiles pollute the air. 

A. open 
B. cyclic 
C. sensitive 
D. closed 

19. Instruction is designed to: 
A. put forth the facts 
B. describe a subject 
C. cover the material 
D. change desired behavior 

20. A course is made up of which two of the following: 
A. learning steps and programs 
B. programs and units 
C. units and systems 
D. learning steps and units 

21. The role of the teacher as the evaluator of students is: 
A. the full function of instruction 
B. the feedback function 
C. one part of the function of feedback 
D. none of the above 

22. The correct rank of the elements in the structure of a 
system is: 
A. learning step, program, course, unit 
B. unit, learning step, program, course 
C. program, course, learning step, unit 
D. program, course, unit, learning step 

23. The task of instruction is: 
A. to pass on information 
B. to gain the student's attention 
C. to cause the student to evaluate himself 
D. to cause mastery to occur. 



___ 24. The length of a unit is usually about: 

---

A. one day 
B. one week 
C. two weeks 
D. three weeks 

25. Systems design has: 
A. pointed to the complexity of the educational problem 
B. shown the need for just a teacher in planning 
C. developed set dme tables :for students to follow 
D. none of the above 

26. The m·ost severe test a syst.em model can meet is: 
A. inspection by experts in the design stage 
B. in its hypothesis construction 
c. in its actual use. 
D. none of these 

27. The part of a system which keeps it an up to date dynamic 
process is: 
A, anasynthesis 
B, output 
C, synthesis 
D. feedback 

28. Synthesis consists of which of the items in this list? 
(1, identifying, 2. combining, 3. separating, 4. relating) 
A. 1 and 3 
B. 1 and 4 
C. 2 and 3 
D. 2 and 4 

29. 'l;.'he systems design to. ins'Ei{1t7t:i~h is: 
A. an ecological approach 
B, very rigid 
c. only slightly flexible 
D, very haphazard in its design 

30. Silvern uses the term "anasynthesis". This stands for 
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analysis-synthesis. The analysis consists of which of these: 
(1. identifying, 2. separating, 3. relating, 4. combining) 
A. 1 only 
B. 2 and 3 
C. 1 and 2 
D. 3 and 4 

____ 31. The environment in which the system operates is: 
A. the learning center 
B, the outer-system 
C. the resources area 
D. the nega-system 



---

---

32. For Montgomery, the systems approach to instruction is 
concerned with: 
A. the machines of education 
B. the analysis of the total environment. 
C. the unrelated segments of instruction 
D. the gadgetry of the related sub-systems 

33. Aptitude tells you how long it: 
A. will take a student to master the subject 
B. takes a smart student to finish his work 
C. takes an average student to master a skill 
D. none of the above 

34. The time required for a learning step is usually: 
A. one day 
B. two days 
C. slightly less than a week 
D. none of the above 

35. Which of the following instructional tec:hniques has caused 
the greatest.interest in the recent history of education? 
A. films 
B. filmstrips 
C. programmed instruction 
D. television 

___ 36. Purposes are usually: 
A. a waste of time 
B. very broad 
C. very narrow 
D. stated behaviorally 

--- 37. Many complex and difficult problems in the future of 
education can be expected: 
A. because of public apathy toward education 
B. due to federal mettling in education 
C. without a careful look at learning processes 
D. because of technology in our society 

___ 38. A behavioral objective would be most likely to be used at: 
A. program level 
B. unit level 
C. learning step level 
D. both Band C 

___ 39. Educators do not look on efficiency and effectiveness as 
"bad words" in education because of work with: 
A. television 
B. learning centers 
C. programmed instruction 
D. all of the above 
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40. A purpose is usually used at: 
A. program level 
B. unit level 
C. learning step level 
D. both Band C 

41. Once. you have developed the objectives, criterion task, and 

42. 

unit sequences, you need to 
A. feedback the output as input 
B. design your lectures 
C. develop learning steps 
D. call the students in for a conference 

In 
is: 
A. 
B. 
c. 
D. 

terms .of education, according to Merrill, the processor 

the means by which information enters the system 
the way the system modifies the information 
the output reused as input 
the analytical design stage of the system 

43. When a student does not have the needed skills to do a 
1 earning step, he is deficient in ----------A. criterion level task 
B. outgoing task 
C. entry level task 
D. teacher contact time 

44. The feedback loop of a system is concerned with: 
A. identifying the system under study 
B •. identifying the purpose for the system 
C. identifying the ingredients which can be arranged 
D. correction of malfunction 

45. After you have stated your objectives and developed the 
c rite r ion test, you should: 
A. sequence the learning step 
B. try out the objectives and test 
C. order the units 
D. be concerned with what lecture to give 

46. The simplest model of systems that we.used included which of 
the following? (1. input, 2. processor, 3. directional, 
4. feedback) 
A. none of the above 
B. 1 and 2 
C. 3 only 
D. 1, 2, and 4 

_____ 47. The first task in the anasynthesis process is---------
A. to develop criterion 
B. to state objectives 
C. to design units 
D. none of these 
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--- 48. Both Silvern and Montgomery think that between 
parts is the most appropriate word for a system definition. 
A. interdependence 
B. interrelationship 
C. interaction 
D. interruption 
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Figure 1 . ace Study Carrel 
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Figure 2 . The Student Individualizes Carrel Space 
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Figure 3. OCC has 1016 Carrels 
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Figure 4. Dial ·Box and Headsets 
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, 
Figure 5. Computer and Telephone Switching Network 
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Figure 6. Tape Decks 
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