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It was the purpose of the study to objectively assess the theory

that the absence of maximum feedback would result in a significant dif-

ference in educational outcomes between two groups of subjects receiving

instruction under conditions of television discussion and face-to-face

discussion.

The experiment was conducted in an educational psychology course

(FE 200) at Michigan State University. Facilities included an originat-

ing room, two viewing classrooms, and the necessary equipment for tele—

vision production.

The subjects were one hundred and sixty-seven undergraduate stu-

dents, of which h6 were males and 121 were females. The subjects were

randomly assigned to two groups designated the television (TV) group

and the non—television (NTV) group. For purposes of analysis the sub-

jects were further divided into sixteen subgroups based on the two

levels of the four independent variables.

A four was factorial design was employed with two levels in each

of the classification variables. The independent variables were (1) the

two discussion techniques, (2) ability level as measured by the ACE

Psychological Examination, (3) preference for type of instruction as

measured by the Preferred Instructor Characteristics Scale, and (h) sex.

The combination of two levels for each variable made possible the

formulation of fifteen testable null hypotheses of which four were con-

cerned with main effects and eleven with interacting effects. The depen-

dent or criterion variables used to measure educational outcomes were

(1) achievement as measured by a Pre and Post Achievement Test,
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- (2) attitude toward teaching as measured by the Minnesota Teacher

Attitude Inventory, (3) misconceptions about education as measured by

the Misconceptions about Education Scale, and (h) course opinion as

measured by the Course Evaluation Scale.

Discussion was conducted over the closed-circuit television

system for the TV group and in a face-to-face classroom situation for

the NTV group. Discussion was conducted in small groups of six students,

in panel groups, and in the entire class situation. Discussion periods

were fiftyeminutes in length. ‘All discussion periOds were preceeded by

fiftyhminute lectures which were televised to both TV and NTV groups.

Evaluation of results was accomplished by means of the Chi-

square test, “t" test, and analysis of variance and covariance. No sig-

nificant differences were found for the achievement and misconceptions

about education criteria. A significant interaction effect in terms of

the attitude toward teaching criteria was found for the interaction of

the discussion techniques and preference for instruction variables.

tA significant difference was obtained in terms of the opinion criteria

for the discussion techniques effect.

The conclusions based upon the study:

1. There is no evidence to indicate the superiority of either the

face-to-face discussion methods or the television discussion methods for

IPrOducing changes in educational outcomes in terms of achievement and

lnisconceptions about education criteria.

2. The combination of face-to-face discussion and students with a

"cognitive" preference for instruction is more effective in producing
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changes in attitude toward teaching then is the combination of face-to-

face discussion and "affective" students.

3. Television discussion is about equally effective for "cogni-

tive" and "affective" students in attitude change, but less so than

face-to-face discussion with "cognitive" students.

h. Face-to-face discussion produces more favorable course opinions

than television discussion.

5. Face-to-face discussion results in fewer course criticisms

than television discussion.

,\ l'_’ \l \ I I]

‘ )\ Alta W A ’13:»;th aw

Dr. William w. Farqthmr
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CHAPTER I

DEFINITION OF THE PROM

Tb role of instructional television in education has increased

rapidly in the past few years. In many instances it has been intro-

duced in the classroom setting with little knowledge of how, when and

where it can be used nest effectively. The present investigation is

an attempt to evaluate the effectiveness of this relatively new medium

of instruction as an aid in teaching large classes by the discussion

method.

I. m PROBLH

The appearance of television has brought forth mam divergent

views and claims about the potentialities of this new medit- as an

instrument of emacation. Soles view it as a virtual panacea for the

probleas of education shile others more modestly see television as an

adjunct to sound educational practices.

Dunham and Losdenailk (16) in concluding a brief review of in-

structional television research state that:

Finally, experimental studies have tended, generally, to show

that television can serve as an instrumentaiity thereby every

single device, technique and process known to the art of teaching

can be brought to bear in group instruction—in short, that its

educational potential is limited only by the creative imagination

and resourcemhess of those who undertake to use it.

President Minis of Iestern Reserve University in an address in

1952 at State College, Pennsylvania stated that television was "one of



the mostumagnificent instruments for raising the quality of teaching

whether it be college teaching or elementary teaching."1

On the other hand Telford Taylor, former general counsel for the

Federal Communication Commission, told the new York commission on educa-

tional television:

Television is not a substitute for the teacher, but a new tool

for the teacher to use...Its proper use will not contract, butwwill

greatly'expand, the scope and opportgnity'flbr question and answer

between the teacher and the student.

.And Milton Eisenhower has observed that television will “supple-

ment rather than replace the classroom."3

The present study was undertaken in the hope of initiating as

lleast some clarification of such diverse views as those expressed above,

on one aspect of instructional television, the use of the discussion

method.

The discussion method is used at all levels and for a wide

variety of subject areas as an instructional method. There was no

attempt in the present study to determine the effectiveness of the dis-

cussion method as contrasted with the lecture method or other teaching

methods not using discussion techniques. It was an underlying assump-

tion of the study that benefits are to be derived from the use of the

discussion method. .Although this assumption was not tested in the

 

1A3 quoted by Martin Packman, "Educational Television," Edi-

torial Research Reperts, May 18, 195b, Vol. 1, No. 10, p. 376.

2Ib1d, Pe 3724e
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present experiment, a number of research studies indicate that the dis-

cussion method is more effective than the lecture method in the learn-

ing of certain kinds of materials, and a brief review of this research

will be made here.

Studies of the acquisition of information where the criterion

has been the ability to recall or recognize factual material on ob-

jective type tests have shown the lecture and discussion methods to be

equal in effectiveness in investigations by Bane (h), Carlson (ll),

Eglash (18), Gerberich and Warner (23), Hudelson (211), and Johnson and

Smith (26). On the other hand in the same type of investigations

Hudelson (2h), Ruja (SO) and Spence (53) have reported the lecture to

be mre effective than discussion methods.

Studies by Bane (h) and Rickard (h?) of the retention of learned

material have shown that knowledge acquired in discussion classes was

retained significantly better than that resulting from reading and

lectures without discussion.

Investiytions by Bloom (6) ,A Brinkley (10), Edmitson and

Braddock (17), Ruja (so), and Ward (57) in which the objective was con-

cerned with aiding students in the ability to evaluate, draw inferences,

synthesise, perceive relationships, and make application of learned

material it has been found that discussion is significantly superior to

the lecture.

It has also been shown that discussion is superior to the lecture

method in affecting changes in attitudes and behavior in investigations

by Bond (7), Levine and Butler (33), Iewin (3h), Maier (to), and Ruja (so).



Although there is no agreement about the relationship between

learning and classroom morale, it has been demonstrated that an impor-

tant relationship exists between the emotional adjustment of students

and between teacher-pupil relationships and classroom morale. Studies

by tech (3), Bovard (9), Few (22), LeWin (35), and Ruja (50) indicate

that the discussion method is more conducive to promoting high morale

and good interpersonal relationships between the teacher and the pupil

than the lecture method.

The assumption made previously that benefits are to be derived

from the use of the discussion technique would seem to be supported on

the basis of the above research.

An explanation for the findings that in certain kinds of learn-

ing the discussion method is superior to the lecture method may be

found by reference to current learning theory. In simplified terms,

according to the association theorists such as Thorndike, Guthrie and

Bull learning occurs by the association of cues (stimuli) and responses.

The association or connection of cue and response is enhanced by vari-

ous factors such as exercise (practice), effect (reward or non-reward),

the strength of the cues, the distinctiveness of the cues, the rele-

vancy of the cues, and others.

Although relatively little is known about higher reasoning pro-

cesses in human learning, it may be theorized that this type of learning

is reducible to simple components of a stimulus-response nature. Thus

the discussion method may be more effective than the lecture method



hum there is

ml expense“

Manned tn the

W lunar to t

m hunted to

MMr lectu

“bar of cm ,

will: emu, .

‘° “In. trial

m“ £11m 2:

M1“) “urea:

trim nth 1m

“nut

MMtoh'“!



because there is a greater opportunity for the association of the cues

and responses. In the discussion method a greater umber of ones are

presented to the learner for appraisal, more opportunity is afforded

the learner te try-out and select specific cues, and more occasions

are presented to the learner to practice the material. 0n the other

hand under lecture conditions the learner is presented a limited

number of ones, he is given less opportunity to try-out and select

specific case, and there are fewer opportunities to practice. Reduced

tosimple trialanderror terms, itmaybe saidthatthediscussion

method allows for a greater number of trials plus the knowledge of

results, whereas the lecture method allows for a limited number of

trials with little or no knowledge of results.

It will he recalled from the research cited above that in the

studies of the learning of factual intonation the lecture method was

foundtobeatleastequaltoandinsomeexperiments superiortothe

discussion method. has learning of factual information as opposed to

the learning of probln-solving abilities each as drawing inferences,

applying learned information, synthesising, and the like, is more in

the nature of rote memorization. lhere the information is not of a

highly abstract nature it may be theorised that the association of one

sndrespense is easilymede bythe learmrandthat the discussions-y

actually interfere with learning the to the presentation of too many

ambiguous or irrelevant cuss.

the results of a related stuck in communication theory by

Ieavitt and Iueller (32) is of interest. The authors reasoned that



according to the information theory of cyberneticists and the trial

and error theories of psychologists in order for A to hit some target

3 it is necessary for A to be constantly informed of Us own progress.

Therefore 1: A attempts to hit a with some information, A will be more

successful if B provides 1 with some cues which 1 cannot obtain di-

rectly. In other words where comaication between a and B is the

goal, feedback in the form of expressive or verbal language should

lb for greater effectiveness, especially if the material being com-

municated is new or relatively abstract. A

In the experiment by leavitt and lueller a series of rectangular

figures of equal area but of varying shapes were commnicated to a

group of students under four degrees of feedback. The students were

required to produce the sise and the shape of the patterns. The four

conditions of feedback were: (1) sero feedback in which the experi-

menter described the figures to the students, but the subjects could

not see the experimenter nor comnicate with him in any way, (2)

partial feedba& in which the experimenter described the figure to the

students and the students could co-mrnicate to the experimnter by

facial expressions, (3) partial feedback in which the experimenter

described the figures to the subjects and the experimenter could answer

questions of the subjects by a 'yes' or 'no', and (1;) free feedback in

which the experimenter and the subjects could freely com-micate with

one another. Of course, under all conditions the geometric figure was

never visible to the subjects. The subjects were assigned to groups

corresponding to the four conditions of feedback and all groups experi-



enced each of the feedback conditions in varying orders.

It was found that the mean accuracy score for the subjects in

reproducing the patterns increased steadily from the conditions of

sore to free feedback. It was also found that the subjects displayed

more hostility when the condition of sore feedback followed the other

patterns. The authors report the following conclusions:

(1) Feedback increases the accuracy with which infomtion is

tram-itted.

(2) Feedback increases sender and receiver confidence in what

they have accomplished.

(3) Increased feedback results in more time spent in expla-

nation.

(1:) Feedback experience improves subsequent sero feedback trials

considerably.

(S) Sender experience contributes more than receiver experience

to improved accuracy of c-unication.

(6) Zero feedbart engenders hostility in the receiver.

(7) Zero feedback engenders doubt in the sender.

Insofar as teaching is the communication of information from the

instructor to the student, it would seem on the basis of the research

andarguments presented above, that learningwillbeatamaximt-where

feedback from the student to the instructor is also at a unima. The

above principle would as. to be particularly applicable to those situ-

ations where the material to be learned is of an abstract nature or

where an attempt is being made to teach students the ability to make
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applications of learned naterial, to drel inferences, and the like.

In situations where ugh classroom morale and good interpersonal rela-

tions between student and teacher are deemed important or where changes

in attitude and behavior are objectives it would also appear, theoreti-

cally at least, that feedback between student and teacher should be at

a nxinun to insure sexism effectiveness.

Under conditions of television instruction it is reasonable to

seems that feedback from the student to the instructor, under even

the nest ideal conditions, would never be at a lexicon. The physical

and technical probl-s involved in arranging cansras , monitors and

sicrephonss so that the instructor and the students would be in con-

plete visual and audio conunication at all times are such, that for

practical purposes, ideal conditions could not be obtained. In situ-

ations where the communication is principally one-way; that is, where

factual information is being conveyed by mans of the lecture, the

absence of feedback is probably not a serious handicap. However, in

situations where it is inportant that two-way co-unication be Iain-

tainsd; that is, where the subject-aatter or the objectives to be not

are of a core abstract nature such as the learning of problea-solving

techniques, the ability to apply principles, the absence of feedback

or the condition of partial feedback would, according to the arguesnt

developed here, prove a handicap to both the instructor and the '

student. It is also theorised that the absence of maxi-us feedback

would result in the lowering of class norale and a corresponding in-

crease in the hostility and insecurity displayed by the students.



Can a discussion conducted by closed-circuit television between

an instructor and students in two different races produce as effective

educational outcues as those produced by conventional face-to-faoe

necessionf

It .1... the purpose of the study to ascertain the relative effec-

tiveness of two discussion techniques, one eaploying conventional face-

to-face nethods ad the other using closed-circuit television, on

educational outcome as neasured by four criteria: (1) achievennt of

course content, (2) attitudes toward teaching, (3) nisccnceptions about

education principles and practices, and (h) student opinion about the

course.

A caplete state-ant of the specific null hypotheses to be test-

ed will be found in section two of Chapter III, I"the Design of the h-

perineat.‘ I

II. WWTHBSTUDI

.the recent and predicted increases in the anchor of students at

all educational levels in proportion te the present and predicted

supply ef available teachers poses serious problem. It is inth

that nere efficient teaching techniques be identified and used. Inas-

nuchas themberof studentsisincreasingaore rapidlythanthe

III-her of teachers, it is also inportant that nethods be devised for

providing instruction for classes of larger sise.

Theadventoftelevisioninrecentyearshasprovidedaneans

of increasing Iarkedly the runber of students that can be reached by a
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single instructor. There are a nubor of advantages in being able to

co-unicato with large groups by a television ad loud-speaker ar-

renmt. The nore enthusiastic advocates of instructional tele-

vision would list the following as ieportantr

(l) are instructor is provided with a means of two-way co-u-

nicatiou with a large mabor of students oieultanoously, thereby pro-

viding a solution to the probl- of teacher shortages.

(2) The nunber of instructors required can be reduced and

better qualified and trained instructors can be exployed as a result

of the savings.

(3) lbs quality of instruction will be rare uniforu than can

be expected fr. several instructors. l

(h) a better quality of instruction will result by tho use of

specialists in particular area of instruction.

(5)1'hoaeountofsuppleeentaryequiputnoededsuchasaudio—

visualaids anddononstrationnaterisl canbe reduced.

(6) The nuberof nall classroons needed canbo reducedwith

a resulting savings in construction costs.

Irho above advantages for the use of television instruction are

based on the belief that television instruction is at least equal in

offectivemss to the more conventional teaching procedures and that

all of the present techniques can be perforeod as effectually over

television as they can be in the face-to-face situation. lush of the

research in recent years in instructional television has clailed that

instructionbythenediuoftelovisionis at leastequalandinnany
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instances superior to regular instruction, and one of the sore perti-

nent of these studies will be reviewed in Chapter Two. Inch of this

research does not support the clains that are sade for it, and new of

tho claiss are based on hasty generalisation fro- inadequate research.

It is iaportant for practical purposes tint a clearer understanding of

the strengths and weaknesses of this new nedim be investigated, and

the present oxporiuent was designed in an attoapt to answer a practi-

cal and inportant question concerning the use of instructional tole-

vision.

III. UHIQUE ASPECTS W THE STUD!

The design of the present study was a unique feature, in that it

node use of the sore recent statistical techniques. The design was a

four-factor classification design with four classification variables

and two levels or categories in each of the variables. Such a design

allows the oxporinsnter to sinultanocusly neasure the Iain and inter»

action effects of several control variables under different treat-oat

conditions without resorting to tho traditional procedures of several

independent oxperinents of the single variable type. Such a design

increases the precision of the expoth because the subjects are

randuised within the treat-ant groups and it per-nits a separate

stem of the treat-out effects at different levels of the control vari-

able. By adapting this design to an analysis of covariance technique

it was possible to statistically control for initial differences in

subjects on the control variables. A couplets description of the de-
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sin is given in Chapter Three)

Another unique aspect of the sxperiaont was the attempt to in-

vestigate the problon in a realistic setting. Inasmuch as one of the

problns confronting educators at the present tine is that of providing

instruction to large nuabers of students, the present study was con-

ducted in a large class setting. Although otter investigators have

included the use of large classes in the franowork of their orperinen-

tation, so far as is known to the present writer, there have been no

investigations in which the television and discussion techniques have

been used sinultaneously in the large-class setting.

a review of the sore pertinent background studies of instruc-

tion]. television and of studies closely related to the present study

will be presented in Chapter Two. Chapter Three will contain a descrip-

tion of the experdnontal design, a statement of the null motheses,

and a description of the statistical procedures used. The experinental

nothods and procedures will be reviewed in Chapter Four, and Chapter

Five will contain a description of the evaluation instruents. The

results of the analysis of the data will be discussed in Chapter Six.

 

3hr a detailed discussion of nodern uperinental designs see

I. 1". Lindquist, Desi and is of gin-onto gmg

Education. Boston: u gfihffic" .



CHAPTER II

m 0? THE LITEMTUIE

much has been written on television communication of which

relatively little is concerned with research. Prior to 1950 nest of

the research was devoud to the techno10gical and scientific aspects

of television, but from 1950 to the present an increasing amount of

oxporinontation has been related to the sociological and educational

probleas of television. These latter studies may be classified into

four areas: (1) studies of the general effects of television in the

everyday lives of people, (2) studies of the content of television

progress, (3) studies of the technical aspects of using television,

and (1;) studies of the effectiveness of television used as a means of

instruction. The literature appropriate to the scope of the present

study concerns experimentation with educational television and will be

restricted specifically to instructional television.

In the review that follows studies will be classified under two

nain headings: (1) general background studies and (2) specific studies

closely related to the present investigation. The foraer classifica-

tion will contain studies that provide background and infernation

which will aid in the understanding of the present study, and the latter

will comprise studies which are directly related to the present study.

The reviewed studies in each of the above classifications will be

further divided on the basis of the purpose of the oxperiaent.
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I. EVALUATICH CRITERIA

The diversity of purposes, exporiaental designs, exporinental

nethods, analyses of results, and interpretations of findings make it

necessary for the reviewer of research to employ an objective standard

for evaluating studies. Such a standard is necessary in order that

subjective factors on the part of tie reviewer say be eliminated as

each as possible, and to canonicate to the reader the evaluation

standards employed. Farquhar and Krunbolts (21) have devised a useful

check list for this purpose, and it is the one used in the present no-

view. It is reproduced below.

A Check List for Evaluating Experimental Research in Psychology

 

and Education

Wfi- w ‘ ‘

factor; factor; Questions A A
 

‘e Th ”0th

l. Ias tie proble- clearly bfincd?

2. Ias tie problon framed in the for: of hypothe-

ses which were oxperiuentally verifiable?

B. The Design

1. Has the selected statistical design appropri-

ate to the particular experimental. nethods,

conditions, subjects, and hypotheses under

test?

2. Isa the population free which the sample was

drawn clearly specified?

3.Isthensthcdofdrswingths samplefrouths

population clearly specified?

h. Ias the control group chosen in the ease scorer

and frm the ease population as the uperiaental

groups?

5. Ioro the various treat-outs (including control)

assigned at random to the groups?

6. Did the experiaent include a replication?

7. Has the level of significance necessary for re-

jsction of the null lvpothoses specified before

the data was collected or analysed?
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c. the Procedure

1. Were the treat-ents and sethods of collecting

data described so that an independent investi-

gator could replicate the experisent?

2. Iere the sise and characteristics of {the sanple

adequately described?

3. Here the treat-cuts achinistered so that ex-

traneous sources of error were either held con-

staut for all treataent and control groups or

randmised along subjects within all groups?

D. The Analysis

1. Has the criterion neasure appropriate?

2. Ins any evidence of the reliability of the cri-

terion seasure given for the experieental

sample?

3. Were the statistical assumptions which are

necessary for a valid test of the all hypothe-

ses satisfied?

I. The Interpretation

1. Iere the conclueiens consistent with the results

obtained?

2. Were generalizations confined to the population

free which the sanpls was drawn?

Ihechecklistwillbsusedinthepresentreviewtoevaluate

only those studies that are specifically related to the present study.

11. msacrum STUDIES cs DISMCTIORAL TELEVISIOI

Instructional television research he been sponsored by several

agencies and groups, fore-est of which are colleges and universities,

secondary schools, and the silitary services. Bus of the research has

been supported by the agency itself and sons has received support fra

foundations. lost of this research has been concerned with cupariscns

of instruction by live television, kinescope projections, and conven-

tional teaching nethods in the classroom The najority of these

studies have pertained to achiev-ent and retention of course content
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and to opinions and evaluation of television instruction. For purposes

of understanding the background for the present study, a summary of

ease of the more pertinent studies will follow.

Studies 2; Achievement and Retention 2; Course Content
 

 

A study to determine the comparative effectiveness of tele-

vision, kinescope recordings, and classroom instruction reported by

Rock, Duva, and Murray (148) was conducted at the Special Devices Center

of the United States Navy beginning in l9h9. Nine naval air stations

with approximately 140 Naval Air Reservists at each station were used

in the experiment. Three stations received instruction by means of

live television, three stations were presented kinescopes of the same

lesson, and three stations were instructed by local instructors so that

for each treatment there were approximately 100 to 120 men. The course

content consisted of two series of eight lessons each; one series for

officers and one series for enlisted men. In the live television

groups, sixteen-inch receivers were used with ten men to each receiver,

and a feedback microphone was provided so that the men could ask ques-

tions during the lecture. In the groups viewing recordings, the films

were projected through a motion-picture projector on a screen with from

20 to 140 men assigned to a room. In the groups taught by local in-

struction, the instructor gave his lesson prepared from a lesson-plan

rather than a verbatim script of the lecture. Pro-test and post-tests

were given to all subjects. The tests were of the multiple-choice type

and consisted of 30 items on the yrs-test and post-test plus an ad-

ditional 30 items on the post-test. Results of the study are given in
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terms of percentages. In comparing the live television and local in-

struction groups, the television groups were superior for 501 of the

officers and 53% of enlisted men, and equal to local instruction for

385 of the officers and an: of the enlisted men. Television was in-

ferior for 131 of the officers and 27% of the enlisted group. The

authors conclude that 801 of the cupsrisons show television as good ’

as or better than local instructors. In comparing the television

recordings with local instruction, the authors conclude that the re-

cordings were superior or as good as local instruction in 75$ of the

ccparisons. In comparisons of live television and recorded tele-

vision it is reported tlmt live television is superior to recordings

in a great majority of the cases. Several criticism can be made of

this stow. Comparing live television received on a sixteen-inch re-

ceiver with recorded television projected onto a movie screen intro-

duced uncontrolled variables. Comparing the smee instructor in the

live television and recorded television groups with three different

. local instructors also introduced a variable that was not controlled.

menisnoevidesceinthexeportthatthemeninthsthresgroups

were randcmly assigned to the experimental groups, nor is there evi-

dense that indicates the men in the nine naval air stations sure fru

the can population. The additional 30 items in the post-test could

not be used in a comparison of pro-tests and post-test scores. The

statistical model used was inappropriate. The design of the empori-

ment was such that a treatment by levels design analysed by covariance

technique would have been more appropriate. lo conclusive results can
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be drawn from the percentage figures reported by the authors.

In another experiment reported by Rock , Duva, and Murray (h9) an

attempt was made to determine the effect of television on achievement

and retention of instruction. A series of eight one-hour telecasts

were broadcast to 160 groups of approximately 3,000 U. S. Army reserv-

ists ranging from private to colonel. The reservists viewed the pro-

grams in 10 different cities in groups of varying sizes. Receivers

were of various types ranging from 7" screens to theater-type projec-

tion screens. Pro-tests and post-tests were given and a delayed recall

test was administered three to six weeks after the original lesson.

Each of the eight programs was produced with professional actors and

was concerned with the phases of an Army's division Operations. The

authors report, 'All grades of officers and enlisted man made higher

scores on test questions after the telecasts than they did before the

telecasts." Figures for the gains are not shown. 0n retention tests

it was reported that officers retained 85% of newly learned material

and enlisted men retained 65% of newly learned material for a period of

six weeks. Much the same criticisms made of the previous study by these

same authors can be made of this experiment. No attempt was made to

equate or randomize the subjects. The effect of using different sized

groups and different receiving methods was uncontrolled. The .fact that

“-1 grades made higher scores after receiving the telecasts would be

exPfitted, but whether or not these gains were significantly different

301‘ different ranks, under different modes of reception, and in differ-

out lined groups was not answered. The investigation is more nearly a
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survey than it is a scientific study.

A study of the feasibility of teaching Quartermaster Corps sub-

jects by television was conducted by Allen (1) in 1951;. Instruction

was given to forty-seven ROTC students by means of television instruc-

tion, and to sixty ROTC students by regular classroom instruction.

The course was four hours in length. A 32 item multiple-choice and

true-false test was given four days after the conclusion of the course.

The same instructor was used for both groups in any one day's instruc-

tion. Students in the regular classroaa group scored 27 .7 out of a

possible 32 , and the students receiving television instruction scored

26.5. The author gives no data on the significance of the difference.

In cuparing the academic standing of the two groups the author found

that the classm group was higher than the television group, and

indicates that this could account for the differences in final test

scores. It is possible, however, that such small differences can be

attributed to chance. The findings in this stub are limited because

the subjects were not randomly assigned to the two groups nor equated

by academic standing prior to the experiment.

In a closed-circuit television experiment at the naval Academy

at Anmpolis reported by Boone (8), six battalions of about lhO mid-

ship-en each were given training in two courses of 25 minutes length.

The battalions were split into two groups: one group receiving tele-

vision instruction and one group receiving normal lecture instruction.

Inthesecondcoursethe gromwerereversedforthenodeofinstruc-

tion. All participants were administered a 10 minute prognostic test
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to determine the initial learning level and upon completion of the

courses all were given post-tests. Instruction was by the regular

lecturer for the lecture groups but by a different instructor for the

television groups. An analysis of covariance technique was used to

analyse the results. In the first course the television group was

significantly superior at beyond the 12 level of significance. In the

second course the non-television group was significantly higher than

the television group at the SS level. This study has several weak-

nesses. An uncontrolled variable was introduced by using different

instructors in the different groups. Caper-ing the results of the two

methods on the basis of a 25 minute class session does not comprise an

adequate test of either television or regular classroaa procedures.

Finally the fact that one group did better first under conditions of

television instruction and then under conditions of lecture instruction

indicates either an initial difference in the two groups or a motive-

tion effect that was carried-over from the novelty of eaposure to

television.

Dowell (15) reports the resultsofanexperimentbytheAir

Force to evaluate the effectiveness of closed-circuit television as an

instructional media. A group of 266 Air Force trainees were given the

last three days of an eight week course in Electronics Fundamentals.

The trainees were divided into two groups: one group receiving the in-

stmction by television and the second group receiving conventional

classrou instruction. lash of the groups were further split beteeen

two instructors so that each instructor taught the trainees by both the
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television and the conventional methods. An experimental group was

taught by one of the instructors and the experimental population was

approximately doubled two weeks later by repeating this procedure with

the second instructor. A control group, composed of students equally

matched with those in the experimental group, was selected from subse-

quent classes in the course. The students were matched between groups

byusimg grades obtainedinphase Iand II oftheirearliertraining.

The matching variable was obtained by computing simple and multiple

coefficients of correlation between tentative matching variables-

grades, aptitude scores, and combinations of these—and the criterion

variable for the control group. The criterion variable was a 50-item

multiple choice achievement test. The correlation coefficient between

the matching and criterion variables was given as .66.

The report of findingsinthis stubarepoorlyorganisedand

confusing, and will be discussed in some detail. The author first

reports on a methods experiment using two methods and two instructors

with90students ineachofttm TVgroups andControl mum-9o

students for each of the two instructors; a total of 180 students. The

author then refers to the precision with which students were matched

between instructors by reference to the following table:

Table IV

lean Scores on htching Variable

Instructor TV 0p Control 0p

5. 1.6.73 50.62

B h6.76 50.71
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Reference is next made to an analysis of variance table as follows:

Am F ratio test was used in analyzing the variance of criterion

scores. In this analysis, which follows, the apparent variance of

the effects of methods is misleading. It must be remmbered that

matching was bstnen instructors and not bsmen “methods groups."

As can be seen from the mean scores, the control group was the

superior group. ‘

 
 

Table V

(btainsd Required 15

Source d.f. Variance I level

Methods 1 1.66.52 8.11: 6.8!.

Instructors 1 6e0 e10 6e8h

lithin Classes 176 57 .3

Total 179

It is not clear whether this table Presents an analysis of variance of

criterion scores—as the author indicates—or an analysis of scores on

the matching variable as given in the proceeding table. If it refers

to criterion scores, a highly significant difference existed between

the TV group and the Control group. If it refers to the scores on the

matching variable, a highly significant difference existed between the

twogr'oupsonPhaseIandIIgredesandindicates thatthegroupswere

not equally matched initially. Since no mean scores are presented for

the criterion variable, the author's reference to mean scores is ap-

parently to those on the matching variable presented in Table IV.

Dowell further reports on a methods experiment involving two

methods and three levels. Again the original study is quoted:

The umber of students utilised for analysing the variance of

criterion scores on a methods experiment involving 2 methods and

3 groups of students classified according to initial ability

levels on the matching variable is shown in Table VI. The sub-

jects taught by both instructors were pooled since the variance

between instructors and the interaction between instructors and
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methods was found to be insignificant.

 

Table VI

Number of Students

lean Score on

m No. of Subtcts latch}? Variable

TV 91 9.2

Control 91 ’49 03

Total .152

The nunber of students in this table is 182 as compared to 180

in the previous reference, and the mean scores on the matching variable

are not in agreement with those given in Table IV. Apparently this

experiment invole different students than those used in the previous

methods experiment. If this is true then the reference to pooling sub-

Jects taught by both instructors is not clear. Is the author referring

to Table V when he says the variance between instructors and the inter-

action between instructors and methods was found to be insignificant,

or is he referring to a different analysis for which no tables are

given? If the former, he is using data collected in one experiment to

perfon operations in a second experiment, and if the latter, the tables

should have been printed to make clear his methods.

Dowell presents the analysis of criterion scores for a second

methods experiment involving two methods and three levels. It is re-

produced below.

 
 

Table VII

Obtained Required 11

Source d.f. Variance I" level

Iethods l 57 .37 1.31 6.78

Levels 2 Mel; “le3 he73

lethods x levels 2 h2.57 1.17 M73

lithin Classes 176 36.23

Total 181
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is the above table indicates a highly significant difference was

found to exist between students grouped by initial ability level. Since

no mean scores are given for the groups by ability levels the table has

little meaning. Ioreover, inasmuch as this experiment apparently cu-

prised a different group of students than those in the previous experi-

ment it reveals nothing about the differences that exist between tele-

vision and conventional instruction and therefore adds nothing to the

original purpose of the experiment.

Referring again to the original study:

The criterion measure was administered as a pre-test to a third

group of students immediately before they entered the experimental

block of instruction. The pre-test scores for this group were

compared with post-test criterion scores achieved by matched ex-

perinental students and with matched control students.

The analysis of variance of criterion scores between matched

pee-test groups and poet-test control groups is shown below:

Table VIII

Value of t for criterion scores between matched pre-

test and post-test control groups

 

Pro-test Post-test

0.1392... Control Group

lo. of students in each group 98 98

Mean Score on matching variables 50.1 50.3

SeDe 0: matching “mbl. 6e3 6e2

lean Score on criterion variable 15.36 28.39

S.D. of criterion variable 3.97 7.0

Difference in means criterion

variable 13.03

Standard error of meme criterion

vambl. e3h9 e530

Coefficient of correlation matching

variable 8: criterion variable .149 .66

Standard error of difference in

means of criterion variable .635

t: 20.05

p: .001}

The analysis of variance of criterion scores between matched
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pie-test group and post-test sxperisental group is shown below:

Table II

Value of t for criterion scores between matched

pro-test and experinental post-test groups

 

Pre-test Post-test

Group Experimental

Group

No. of students in each group '89 89

Kean Score on matching variable 16.3 19.2

8.1). matching variable 6.2 6.2

lean Score on criterion variable 15.26 26.h5

8.1). on criterion variable 3.58 7.14

Difference on mean criterion scores 11.19

Standard error of means criterion

variable - .332 .592

Coefficient of correlation latching

variable a: criterion variable .h9 .66

Standard error of difference in mean

of criterion variable .679

t! l6.h8

p: .0011

The study is even acre confused at this point. The author re-

fers to an analysis of variance in reference to the above two tables,

but presents figures based on a 't" computation. Were the analysis of

variance tebles omitted or did theauthor make a mistake in terminology?

Here again the ushers of students does not agree with the number as

reported in the previous tables. Evidently these figures are based on

studies with different students than the previous experinent. W were

comparisons made between the pro-test and post-test experimental group

and the pre-test and post-test control group? It would have been nuch

more meaningful to have compared the post-test experimental and post-

test control groups. The present writer computed a 't“ value for the

difference of the mean scores on the criterion variable for the control

and experieentel groups froa the data given in the above tables, and
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found that there was a significant difference beyond the 5% level of

confidence in favor of the control group. Considering the ambiguous-

ness of this study, however, no conclusions can be drawn from the above

computations. The conclusions for the above study follow in the words

of the authors

The use of live television proved to be equally effective as

conventional methods of instruction. Use of the television median

of communication was limited to transmission of lecture-demonstra-

tion for viewing by students in remote classrooms. This evidence

tends to further confirm the premise that unlimited numbers of

students can learn satisfactorily by viewing televised programs of

good instructors performing as they normally would in the classrom.

This proved to be true for all levels of student ability. The

amount of learning that took place in the experimental block of

instruction was significant for both the control and experimental

.tmue

In view of the many questionable features and practices in the

above experiment, such conclusions are totally unwarranted. The stu-

dents were mot randomly assigned to the experimental and control

groups, but ' . ..a control group caposed of students equally matched

with those in the experimental group was selected from subsequent class-

es.‘ This practice and the fact that the control group was shown to be

superior to the experimental group (Table VI) on the matching variable

leads one to suspect that the students were from different populations.

The method of matching is not entirely clear in itself. A coefficient

of correlation of .66 was obtained between the matching variable and

the criterion variable, and this matching variable was then used to

match-out subjects to use in the control group. Such methodology seems

certain to bias experimental results. Although the author states, I'In

this experiment, equal results were obtained by matched groups of stu-
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dents who received training by the same instructor but by different

methods ," there is no evidence presented to warrant such a statement.

FinaJJy, there is no evidence presented to show that the control groups

and experimental groups were actually cupared, but instead a third

pro-test group is compared with the post-test experimental group and

the post-test control group. These differences are found to be highly

significant, as one would expect them to be, but this in no way proves

that the experimental group performed less well, equally, or better

than the control group, and in fact the differences were shown by the

present writer to be significantly in favor of the control group on the

basis of the data given. The experiment was poorly designed, the pro-

oedures were dubious, and the analyses and conclusions were ambiguous

and warranted.

in experiment in am training is reported by tanner, Runyon and

Desiderato (27). This study was designed to investigate differences

between television and regular instruction, differences between kins-

scope and regular instruction, differences in retention between tele-

vision and regular instruction, differences between high and low apti-

tude trainees on learning and retention through television and regular

instruction, and the effects of kinescope review on retention compared

with effects of no further training for high and low aptitude trainee.

Fourteen hours of training were selected from the first eight weeks of

basic training. Two experienced instructors were chosen for each of

the fourteen hours of training. For 11 of the ll; hours one instructor

taught by television while the second instructor taught in the conven-
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tional manner. lhen a second group was taught the same subjects, the

instructors reversed their roles. For the remaining three hours, one

instructor taught both the television and the control group simultane-

ously. Basic training cupanies used for the experiment were split

into two groups, matched for scores on the Am General Classification

Test, and were used to compare television and conventional instruction.

Sisilarly other companies were matched for comparisons of kinsscopa

instruction and regular instruction, however only 7 of the 11; hours

were used in this comparison. Seventeen criterion tests were con-

structed for the fourteen hours of instruction, including multiple-

choice, fill-in, picture identification, and perforunce tests. Post-

tasts only were given. The regular instruction group received instruc-

tion in a large lecture hall, and the television group was sub-divided

into small groups of 12 to 16 men and received instruction in proctored

rows.

In comparisons of the live television and regular instruction

groups it was found that there were no significant differences on mean

scores on 12 of the 17 tests. In five of the tests a significant dif-

farenca was found in favor of the television groups. No differences

were found between the television and regular instruction for the high

aptitude group. For the low aptitude group significant differences

were found in 10 of the 17 tests favoring the television instruction.

Ihsn retention tests were administemd one month after the instruction

significant differences were found in four of the 1h tests in favor of

the television group. Detention tests were not made for high aptitude
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men, but for low aptitude men on retention tests, significant differ-

ences were found for h of the 11; tests favoring television instruction.

In comparing kinescope instruction and conventional instruction

significant differences were found in only one test, and this favored

the kinescope group. Using kinescope review prior to taking retention

tests resulted in the low aptitude men scoring significantly higher

than on their immediate post-tests. The authors conclude that tele—

vised instruction was at least as effective as regular instruction,

that televised instruction was more effective for low aptitude groups,

and that televised instruction was remembered at least as well as

regular instruction. The authors also conclude that television effec-

tiveness may be related to subject-matter content. a criticise of this

study is the manner in which comparisons were made between companies.

Although the groups were matched within companies the fact that the

live television, kinescope television, and conventional instruction

groups were not selected from the same companies introduced uncon-

trolled variables such as differences in morale between companies. The

fact that the regular group received instruction in a large lecture

hall whereas the televised group was divided into small groups of 12 to

16 trainees for one received in a proctored room would in itself account

for some of the differences found.

A study conducted by the Educational Testing Service for the

American Red Cross is reported by Shimberg (52). The study was de-

signed to measure the differences in learning and opinion of the course

under three conditions: (1) instruction by television, (2) instruction



3O

bw'tslevision plus a weekly practice session, and (3) instruction in a

regular classroom group without television. The two television groups

received 13 half-hour programs over a period of seven weeks with the

practice group receiving in addition a weekly practice session of one-

hour. The regular*classroom group attended two one-hour sessions

weekly'for a period of seven weeks. Subjects were members of organized

Red Cross groups. The television groups viewed the programs at home.

In terms of performance scores the television instruction was found to

be as effective as classroom instruction and no differences were found

in the two television groups. On the written test the television group

did slightly less well than the classroom group and again there were no

differences between the two television groups. Nb data on tests of

significance are reported. Inasmuch as the populations in this study

were volunteers and.no attempt was made to equate or randomize the sub-

Jects between groups, no conclusions can be made. Another'weakness in

this study is the fact that the classroom group received almost twice

as much classroom time as the television groups.

Seipman.(51) reports an experiment in teaching elementary school

music in the public schools. Three-hundred sixth grade pupils in 7

different schools participated in the experiment with 177 Pupils in the

experimental group and 123 students in the control group. Pre-tests

and post-tests were given to all groups. The results of this investi-

gation are reported in terms of the percent of gain between the pre-

test and post-test examinations. The average percent of gain for the

experimental group was 20.5 and for the control group was 21.8. It was
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concluded that the control group was numerically superior to the ex-

perimental group. Although the original publication of the study

could not be obtained, there are several criticisms that seem war-

ranted. Apparently no randomisation nor equating was made of the sub-

Jects within the two groups. No attempt was made to control the vari-

able of different schools. The method of analysing the data was inade-

quate. Ho statistical analysis was made to determine if the differ-

ences obtained were significant, and although the study lent itself to

a covariance design of testing methods by schools by classes the results

are merely reported in terns of percentage gained. For the purpose of

generalisation, the conclusions drawn are not warranted and the facts

are inconclusive.

Another study conducted in the public schools was reported by

Anderson and Vander leer (2). The purpose of the study was to compare

television and regular instruction on the use of the slide rule.

latched groups frat five classes of high school sophomores were foraed

on the basis of scores on the California Test of lental Maturity and

the Stanford Achievement Test. Forty-one students comprised the tele-

vision group and another forty-one students were in the conventional

group. Six one-half hour programs were taught over a period of 6

weeks. The same instructor was used for both groups. a five-item

test was given at the end of each class session and a final examination

consisting of the items on the daily tests was given at the end of the

series. No significant differences were found between the to groups

on the basis of final examination scores, nor were there significant
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differences between final scores when analysis was made to take into

account differences in sex and intelligence.

A study conducted in the Chicago Public Schools on the teaching

of algebra and physics was reported by Willis (60). Nineteen different

schools were used in the evaluation of algebra and 2).; schools were used

in the teaching of physics. Ten lessons were given in all followed by

an examination over the subject-matter covered. Instruction was by one

instructor for the television sections but by different instructors for

the classroom groups. There were no significant differences between

the television md classroom groups in either algebra or physics. When

the scores were adjusted for the ability levels of the students it was

found that the television students in both courses did slightly better,

but the difference was not significant. The report states that in-

struction by television is slightly more effective than instruction in

the regular classroom. This conclusion is not Justified on the basis

of the reported data. The study may be criticized in that comparisons

were made without attempting to control the variable of different in-

structors and different schools. The results are inconclusive.

Comparisons between classes under four different conditions of

instruction is reported by Husband (25). The subject was a course in

the psychology of adjustment at Iowa State College and the four con-

ditions were: (1) television instruction received at home, (2) tele-

vision in the classroom received by a monitor, (3) kinescope instruc-

tion at a later time , and (it) normal classroom instruction. The in-

structor was the same for all groups. The television sessions were

30 minutes in length while the classroom sessions were £0 minutes in
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length. All groups received the same number of sessions. The group

receiving television at home were not regularly enrolled college stu-

dents, their median age was 37, and the length of time since graduation

from high school was a median 20 years prior to taking the course. The

other students were regularly enrolled college students. Grade point

averages for the course were used for comparisons. The kinescOpe group

did the best, the group receiving television at home next best, and the

other groups were next in achievement. No tests of significance are

reported. Inasmuch as the comparisons were made between groups receiv-

ing differential amounts of instruction, and between groups that were

obviously not from the same population no conclusions can be made from

this study.

An interesting experiment by Williams (59) was designed to com-

pare instruction by television, lecture, radio, and by reading. One

hundred and eight undergraduate students were divided into four groups

so that each group contained an equal number of high, average and low

ability students. Each of the four groups was assigned to one of four

classes: (1) lecture, (2) television, (3) radio, and (11) reading

mineographed copies of the lecture. The subject "Thinking Through

Language," was not familiar to the students. The same lecturer pre-

sented his material simultaneously to the lecture, television and radio

groups, while the reading group read the lecture at the same time. The

lecture group was in the studio where the lecture originated. Examina-

tion consisted of 19 multiple-choice questions and an essay-type ques-

tion to be answered in 200-300 words. The results were tested by

analysis of variance and "t" tests on the objective part of the examina-
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tion only. It was found that television instruction was superior to

radio instruction beyond the 13 level of significance, that radio was

significantly better than reading at the 5% level, and that there was

no significant difference between the reading and lecture groups.

Testing the data on the basis of academic ability, it was found that

the same order obtained for the television, radio and reading groups.

However, the lecture group was last in the amount learned by the high

and low ability groups, but as high as television for the average groups.

This study is well designed and its principal weakness, as the author

points out, is the fact that the lecture group was not a 'true" lecture

group, but rather a studio group and was undoubtedly influenced by the

distractions of lights, cameras and equipment.

Paul and Oglivie (1:5) conducted a follow-up of the Williams

study reported above, eight months after the original study. Using the

same multiple-choice test as was used in the first study, they adminis-

tered the test to 7h of the 108 original students. An analysis of

variance of the results showed that the television group was still

highest, that the studio group (previously last) was second on the re-

tention test, followed by the radio and the reading group. Again the

authors in this stow state that no conclusions can be made about the

studio group, because of the conditions obtaining in the studio.

Another study conducted on the university level was reported by

Evans, Honey and Icidams (l9). Cuparisons were made of two classes.

In an elementary psychology class three groups of students were com-

pared: (l) ninety-six students in an on-campus lecture section, (2) a

television lecture session plus correspondence work consisting of 17
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subjects, and (3) thirty students enrolled in a television lecture plus

discussion section. In the biology course there were 78 subjects

matched for college class, grades in college and sex. The criterion in

the psychology course consisted of scores obtained on an 150 item

multiple-choice type examination administered at the end of the course.

lid-semester grades on a 70 item test were used as the criteria for the

biology course. (he instructor taught each course for all groups. No

significant differences were found between groups in either course.

Inasmuch as no attempt was made to randomise or equate students within

groups in the psychology course, it is impossible to draw any conclu-

sions frm the experiment in that course. In the biology course the

practice of using mid-term grades rather than final examination grades

is questionable. It is conceivable that different results could have

been obtained had final examination scores been used.

Pasewark (uh) conducted a study to determine the effectiveness

of television as a medit- in teaching typewriting. Forty-four college

students were split into two matched groups on the basis of scores

received on the American Council for Education Psychological Examina-

tion. One group received instruction by television and the other

group received instruction in the conventional classroom. The same in-

structor taught both groups. Instruction was given one-half hour per

day, five days a week for a total of 1:8 days. Achievement was measured

by a timed typing test given at the end of the course. Students in the

television section typed significantly faster than did students in the

regular class section. There was no significant difference in the num-

ber of mean errors between the two groups. The only criticism to be
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ude of this study is that in the television section there were no

proctors or instructor, whereas the instructor was present in the con-

ventional classroom. The absence of an instructor or proctor may have

provided less disturbance and thereby enabled the television group to

perfom better in this type of course.

A study reported by Tannenbaum (55) was conducted at the Univer-

sity of Illinois Medical School. Students in a basic physiology course

were split into two groups equated on the basis of mid-term grades.

Three 50-minute lectures were given to the two groups of students. One

group received conventional lecture in the presence of television

cameras and the second group received instruction by means of monitors.

One week after the lectures an examination was given consisting of 19

multiple-choice items. Analysis of variance was used. to analyze the

results. The television group was found to be superior to the lecture

group at the 7% level of confidence. Although this is not the usual

level of acceptance, the author suggests that the novelty of television

learning may have accounted for the difference. The author suggests

also that "nearness‘ to the instructor was a factor in learning reason-

ing that the television students were ”nearer“ to the instructor than

those students sitting in the rear of the lecture room, however such a

hypothesis was not supported.

1 series of studies conducted at Purdue University (ID) in

closed-circuit television instruction was carried on in classes in

political science, analytic geometry, general chemistry, and general

bacteriolog. In only one of these courses, that in political science,

were the students randomized between the television and conventional
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classroas groups. In the other three courses comparisons were made

with other sections enrolled in the same course. In none of the

courses were significant differences obtained between students in the

two groups. These were considered preliminary studies and the results

are not conclusive.

Studies of Student Opinion of Television Instruction .
 

In the previously reported study by Rock, Duva, and Murray 048)

an attempt was made to evaluate the television instruction by asking

the participants to make comments about the course. It is reported

that cements by the trainees were favorable to the course. The staff

felt that more visual emphasis should be made and the talkback micro-

phone was felt to be inadequate because many trivial questions were

asked. No objective data was obtained for the basis of making a

statistical study of the evaluation.

In the second study by the same authors U49) a series of ques-

tions were asked the reservists about the course. Four-fifths of the

group reported the series as interesting or very interesting, and a

majority of the mup said the series was good or excellent. About

three-fourths of the group felt that they would rather be taught by

television than by the regular method. Again no objective data or

analysis is made.

In the study by Allen (1) a questionnaire was used to evaluate

the course. A majority of the ROTC students reported that the tele-

vision instruction was as interesting or more interesting than other

types of instruction. Thirty-one out of fifty-three said the material
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was about as easy to learn as regular instruction, ll thought television

learning was easy or very easy, and 11 stated that learning by tele-

vision was more difficult than conventional instruction. No statistical

analysis was made of the results of the questionnaire.

Shimberg (52) in the American Red Cross study states that those

who viewed the television instruction were overwhelmingly in favor of

this type of instruction.

In the study reported by Willis (60) on teaching by television

in the Chicago Public Schools, the students reported that too much

material was presented by television, but they favored the summary of

key points at the end of the lesson. They felt that television was

most effective when followed by discussion afterward in the classroom

with the regular class teacher.

Evans attempted to evaluate the attitude of students towards

television by a questionnaire (19). He found that 70% of the students

enrolled in an elementary psychology course would enroll in another

course taught by television, 16% were undecided, and 13% said they

would not enroll again in such a course.

In the Purdue study previously cited (13) , the students were

generally favorable to the demonstrations in chemistry and bacteriology

over television, but in the courses in political science and analytic

geometry the students were not so favorable. No statistical tests of

differences were made.

III. SPECIFICALLY RELATED STUDIES OF INSTRUCTIONAL TELEVISION

Only a few studies have been designed to measure the effective-
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ness of television instruction in relation to classroom discussion. ‘All

of the studies in which this has been one of the purposes have been

sponsored by educational institutions, and in the majority of instances

these have been universities and colleges. These studies have been

mainly concerned with achievement and retention of course content, and

‘with student opinion of the course. .A review of several studies closely

related to the present study will be examined in the following section.

 

Studies 23 Achievement and Retention 23.9223E2 Content

Kumata (31) reports a study by Parsons designed to compare out-

comes in a psychology of child development course under three different

learning conditions. Forty university students were used as subjects

and were randomly assigned to all experimental groups. Twenty students

were assigned to a control group with no instructor. The remaining

twenty'students were assigned to three groups. One group was designated

as a kinescope-correspondence study group without an instructor; a

second group was composed of students studying in a conventional class-

room with an instructor; and the third group was an independent corres-

pondence study group. All subjects used the same textbook, a workbook,

and.manuals. The kinescope group met weekly to view the kinescope

lectures and the classroom group met twice a week with the instructor

at which time class discussions were held in addition to the lecture.

Standard examinations were given to all groups. Pro-tests, post-tests,

and a retention test was given approximately four'months after the close

of the course. There were no significant differences among the three

groups on pre-tests and post-tests and all three groups were signifi-
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cantly higher than the control group on the post-test. m the retention

test the correspondence group was significantly higher than the class-

rocn group, and the kinescope group scored lower than the correspondence

group and higher than the classroom group, but was not significantly

different from either. An evaluation of all written work for the course

revealed no differences in any of the groups.

A measure of group cohesiveness administered to the kinescope and

classroom groups only—since the others had little contact—revealed no

significant differences. A sociometric test designed to measure the

group structure showed that the total mmber of choices increased sig-

nificantly from pre-test to post-test administrations for the classroom

group, and decreased slightly but not significantly for the kinescope

(1‘0“?-

Tbe original copy of this stucw could not be obtained so it is

impossible to make a critical evaluation of the study. The study ap-

pears to be well designed and carefully controlled except for one

feature. The classroom group met twice a week with the instructor while

the kinescope group met only once a week without the instructor. This

feature of the study introduced a variable that could not be controlled.

The author offers no explanation concerning the superior retention of

the correspondence group. It may be that this group being an indepen-

dent group became more highly motivated during the course of study, and

reinforced their learning during the period intervening between the

postdtest and the retention test. This finding might also be explained

by vaothesising that overlearning occurred for this group because of
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the manner in which they were required to study the course, therefore

their rate of forgetting was less.

During the year 1955-56, experimentation in the use of closed-

circuit television was conducted at New York University (h6). The pur-

pose of the experimentation was to learn how to make the best use of

television in college instruction, to compare the quality of instruction

in televised and non-televised courses, and to investigate costs of in—

struction using television. Two courses were selected for experimenta-

tion, a freshman College Composition course and Literature of Englan --

a sophomore course. Students were those who regularly enrolled in the

course. No attempt was made to randomize students within the two groups,

and comparisons were made between several sections in each course, some

of which received television instruction and some of which received

normal.instruction. The composition course met three times per week,

receiving a televised lecture for two of the meetings while the third

hour was a 'tutorial” hour during which an instructor worked with the

students on preparation of papers and to lead class discussions. The

normal classroom groups met three times per week with their regular in-

structor. The literature course was handled in the same manner. The

television lecturers were members of the staff. No attempt was made to

have one lecturer for all programs, but instead lecturers were alter-

nated so that as many as eight different people participated in the

lectures for one term.

‘Achievement was evaluated by comparing final grades at the end

of the instruction with final grades of students in non-televised sec-
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tions during the same day and term. It was concluded that students per-

formed about equally well in the television and non-television sections.

It is suggested tentatively that the average and poor students in the

composition course under television instruction did not perform as well

as the average and poorer students in the conventional sections. In

the literature course, however, the average and poorer students did

better than their counterparts in the non-television sections. As the

report states, however, these conclusions are merely tentative and sug-

gestive, and more experimentation is needed with a more care fully con-

trolled evaluation of results.

It is difficult to make a critical review of the above study in-

asmuch as it was not considered to be a final conclusive experimental

study, but more nearly a 'pilot" study to precede a more carefully con-

trolled study. It was not a carefully controlled study: subjects were

not randomized nor equated, the instructor variable was uncontrolled,

the criterion measure was not adequate, and no statistical measures

were used to analyze the results. Even as a preliminary study it could

have been considerably improved.

A carefully planned and conducted study was made at Pennsylvania

State University in l9Sh-SS (12). This experiment had several purposes

but for the present study the discussion will be concerned with compari-

sons of the relative effectiveness of conventional instruction with the

same instruction presented over closed-cirouit television. Three

courses were used in the study; General Psychology, General Chemistry

and Psychology of Marriage. Four sections of General Chemistry were
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used in the experiment. Students in these sections were matched on the

basis of interests (major curricula) and grades in the proceeding chem-

istry course (Chemistry 1). Two sections of 120 students each were

designated as television sections, and two sections of 100 students each

received the lecture in the regular manner. Three lecturers were used

in such a manner that the students in all sections were exposed to all

of the lecturers an eqrsl number of times and for the same subject-

matter area of the course. (he of the experimental groups was sub-

divided into four viewing classrooms, and one met in the lecture—origi-

nating row with the television equipnent present.

The students in General Psychology were randomly assigned to

experimental or control groups. Two instructors were involved. One

instructor lectured to a group of 1:0 students in the television origi-

nating room, and to two classes of to students in the television re-

ceiving rot-s, while a second instructor lectured to a control group of

ho students in another classroom. later in the day the roles were re-

versed for the same procedure with a different group of students.

The Psychology of Iarriage course was not originally included in

the experinent, but enrollnent was so large that it was decided to di-

vide the class into four equal groups of about 30 each with one group

in m originating room and the others in the receiving rooms. There

was no control group in this course. One lecturer was used for the

entire course.

Proctors were provided for all television viewing sections whose

duties were to take roll, adjust monitors, and perform otlmr procedural
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duties, but who were instructed to do no teaching nor to answer ques-

tions. Questions were referred to the regular lecturer.

The criterion neasures in the courses consisted of examinations

given throughout the course and the final examinations, all of the ob-

Jective type. In addition a neasure of student attitudes towards the

courses were given, and these will be discussed in the next section of

this review. (See page 58 ) Analysis of results was computed by

analysis of covariance and analysis of variance techniques. Reliabili-

ties of tests were computed by [Mar-Richardson or by analysis of vari-

ance of it. scores. In addition to the above neasures, an Opinion or

1" Scale was given to the students in General Psychology; The larriage

Happiness Prediction Inventory was given to the students in the Psy-

chology of larriage class; and a Student Reaction Schedule was adminis-

tered to all students. »

Except for one test adlinistered during the tern there were no

sipificant differences found in any of the courses on the basis of

achievement test scores. The study suggests that differences nay have

existed but that the neasured samples of total learning may have lacked

the appropriateness and sensitivity to detect the full differences. It

is also suggested that sources of infornation such as library books, in-

fernal student discussions, and other resources nay have reduced the

probabilities of getting assemble results. It was also proposed that

the television classes nay have assumed sore responsibility for their

awn learning and hence conpensated for an differences in the two nodes

Of instruction. The general conclusion made was, 'It is logical to con-
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clude that there is no basis in the evidence found on information learn-

ing for rejecting the use of instructional television for teaching

courses and students like those used in this experiment.“ It is also

concluded that the evidence available indicates that decisions to use

or not to use instructional television in such courses as were studied

and for defined student populations must be made on the basis of ad-

ministrative policies, acceptability of televised instruction to stu-

dents and faculty, -.and other practical considerations.

The above study has much to calend it. It has the following

strong features: ‘

1. The problea was clearly defined and was framed in the form

of objectives which were experimentally verifiable.

2. The statistical design was appropriate to the conditions.

3. Tie population and the sample was clearly specified and the

manner of drawing the ssaple was clearly indicated.

h. The control groups were chosen fro- the ssme population and

inthe sassssnnerastheexperinental groups.

5. Il'he level of significance for test was set at the beginning

of the experiment.

6. The treatments and methods of collecting the data were ade-

quately described.

7. ktrsneous sources of error were controlled.

8. The criterion measure reliability was given.

9. The conclusions were consistent with the results obtained.

10. Generalisations were confined to the populations and condi-
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tions of the experiment.

The stucw could have been inproved in that it displayed the

following weaknesses:

l. The experiment did not include a replication.

2. The characteristics of the sample were not fully described.

3. The sssuaptions underlying the statistical tests used were

not tested.

In spite of these linitations , the Pennsylvania State University

study is one the nest couplets and carefully emscuted studies that has

been attempted.

Another thorough and well-designed study is reported by Iissi

University of Ohio (39). The purpose of the study was priuarily for

studying the effectiveness of certain types of large group instruction

and to dnonstrate the feasibility of these procedures at the college

level. Courses included in the study were courses taught by tele-

vision, large courses other than television courses, courses taught by

graduate students, and conventional (control) courses consisting of

25-35 students. The first three types were considered as experimental

courses. The control sections were taught by the same instructor who

taught the corresponding television or large class section. The control

sections in u:- graduate student phase of the study were taught by mn-

tiae faculty seabers, but were of caper-able sise to the graduate stu-

dent assistant sections. The variables employed for equating students

included the scores on the Cooperative Test of English Achievenent,

Cooperative Iathsastics Placement Test, and the herican Council for
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Education Examination for College Freak-an. The equating was completed

after registretion and the experimental and control groups represented

only saaples of the total enrollumt. neither the instructors nor the

students were aware of the students who were not included in the ssaple.

It is important to note also, that decisions about collection of data

and saspling technique were sade prior to the collection of data. lost

of the courses were full year courses, and the sane procedures were

enployed during the second semester as were used in the first semester

except that students to be included in the sssple the second senester

rust have been used during the first semester. Evaluation was made over

four areas: achievement, student reaction to the course content and the

instructor, student attitudes about instruction, and instructor attitudes .

about teaching television and large course sections. is with the pre-

vious stub only the achievement area will be considered leaving student

attitudes for the next section. Criterion tests for achievement were

neasured by subject-utter knowledge tests; tests on synthesis, problsa-

solving, and critical thinking; course related tests, such as “Stereo-

types in Social Studies' and 'Iisconceptions in Psychology." Seas of

these sessures were objective and others were essay tests. Essay tests

were graded by sultiple readers after precautions were taken to guard

against "halo effects'. Graders were not aware whether the assays were

for students in the experimental or control sections. Reliabilities

were coaputed for all tests. Analysis of covariance and "t" ratios

were used in analyzing the data. X

The findings relative to the achievemnt area are as follows:
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In the acquisition of subject-matter it was found that in general, stu-

dents in television sections perform about as well as students in con-

trol sections. Exceptions to this were observed in the second semester

of full.year courses which was due possibly to the motivational decline

as the novelty of television instruction was dissipated. Achievement

in large course and control sections was about the same. In the com-

parisons of achievement in critical thinking, problem solving, and

synthesis it was found that television instruction was significantly

inferior to conventional instruction in one course (Economics) but that

no differences existed in the other courses. In the large course sec-

tions no differences were found as compared to control sections, except

again in one economics course. The achievement of course related atti—

tudes was not investigated in the television sections. In the large

course sections differences favoring the conventional type of instruc-

tions were found in only one course (Economics), and in all the others

there were no differences.

In the comparison of large course sections and conventional sized

classes, it was found that the large sections did not do as well in the

Introductory Psychology course. This finding was also true for the high

ability students in Business and Government, but not for the low ability

students for they perform as well in large classes as in conventional

size classes. In the Social Studies course there were no differences

in.achievement. In.analysis of achievement results in which the inter-

action of academic ability and.type of instruction was considered there

were no differences reported except in one section. In general it was
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concluded that no interaction existed.

This stuck has many good characteristics.

1. The problem was clearly defined.

2. The problem was stated in the form of questions which were

experimentally verifiable.

3. The statistical design was appropriate.

14. The method of drawing the sample was clearly specified.

5. The control groups were chosen in the same manner as the ex-

perilental groups.

6. The treatments were randomly assigned.

7. The level of significance was specified prior to experinen-

tation.

8. The methods of collecting data were adequately described.

9. htraneous sources of error were held constant or randomized.

10. The criterion measures were appropriate.

11. The reliability of criterion measures was given.

12. The conclusions were consistent with the results.

13. Generalizations were confined to the setting of the experi-

ment.

The stub has the following weaknesses:

1. The population was not clearly defined.

2. The characteristics of the sample were not given.

3 . The experieent did not include a replication.

h. The assumptions underlying the statistical tests were appar-

ently not made or tested.
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In spite of these weaknesses the Miami University study is one

of the most thorough and comprehensive to date because there was an

attempt to find the relationship between ability and achievement in

large and small classes.

The final study to be considered in this section is one conducted

at the State University of Iowa during the academic year 1956-57 (5).

American Government, a three hour course meeting for three fifty-minute

sessions per week, was selected for the experiment. The course is re-

quired of majors in the department of political science as well as stu-

dents in other areas particularly those majoring in teacher training.

It is open to all classes, but the largest enrollees are Freshmen and

Sophomores. The study was designed to answer several questions:

1. Can knowledge of and certain attitudes toward American

Government be taught better by the discussion method or by the lecture

method?

2. Does the method of instruction differentially affect the

acquisition of knowledge and attitudes of students at different levels

of academic ability?

3. What methods of instruction are preferred by instructors of

the American Government course?

1;. What methods of instruction are preferred by students in the

American Government course?

5. Can a class with an enrollment of sixty to eighty be taught

by the discussion method and achieve the same results in course exami-

nations as a class of twenty to twanty-five taught by this method?
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6. Can an instructor, using closed-circuit television, promote

more discussion and secure better results in course examinations with

the sue umber of students as in a conventional classroom situation?

7. Hill the performance of students who can see and hear a

television discussion, but who cannot participate orally in it, be

differently affected as compared to those of students who can partici-

pets?

The treatment groups consisted of five types of sections:

1. Television discussion sections composed of a comparatively

large number of students—about sixty to ninety-4nd divided into three

groups. Group (he consisted of fourteen students in the television

originating room whose voices and images were transmitted to the view-

ingrooms. Groups TwoandThreewereintwooftheviewingroomsand

could com-Inicate with the instructor and students in the originating

roa vocally but not visually. lhen they wished to enter the discus-

sion a signl was sent to the instructor via remote control and he

could then call on tha. Students were rotated among the three groups

approximately every two weeks, and all students spent approximately an

equal amount of time in each group.

2. Television observation sections composed of twenty to thirty

students who could see the instructor and the students in Group are in

the originating room, and could hear the discussion between Groups One,

Two, and Three. Students in this group, however, could not participate

in the discussions.

3. ball group discussion sections varying in sise from eighteen





52

to twenty-nine. These sections were considered the control.

’4. Large group discussion section composed of seventy-five

students.

5. lecture sections composed of one Imndred and twelve students

one semester, and one hundred and thirty-two students the second semes-

ter. No systematic discussion of topics was allowed by the sise of this

section although the instructors allowed questions and interruptions

during the class hour.

Rania assigrments of students to the various sections could be

followed only in the case of the television observation and television

discussion sections. Assignments of the other students depended on the

hour at which the course was chosen. The assmnption was made and

tested that students who registered for the course at different times

of the day did not differ significantly on any of the variables that

would affect the criterion measures.

Four teachers were involved in the experiment. One instructor

taught all of the small group discussion sections and one of the large

lecture sections during the first sweeter. A second instructor taught

a lecture section the second semester. The third instructor taught a

lecture session each of the two semesters. The large group discussion

sections and the television sections were taught by the fourth instruc-

tor. Although this arrangement was an obvious wealmess in the experi-

ment, scheduling difficulties necessitated such an organisation.

In order to promote discussion and to provide a common core of

topics covered in the course, a syllabus including assigments, objec-
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tives, and questions which served as the basis for discussion on any

given day in the discussion sections was prepared by the members of the

depart-ant.

Evaluation was based on four criteria:

1. Achievemnt as eeasured by two mid-tern and one final examin-

ation. Each nid-tere exasination consisted of forty multiple-choice

its-s plus an essay question. The final examination for the first

senester was composed of eighty multiple-choice questions and one essay

question. The second semester final examination was lads-up of seventy

eultiple-choice itees plus one essay question.

2. Attitudes toward concepts of "liberal democracy,“ as leasured

by an instruent under development by one of the faculty nembers of the

political science departeent. The eeasure contains forty-eight Likert-

type questions.

3. Opinions concerning the various nethods of instruction and

the perceived effects of each aethod. The opinions were appraised on a

questionnaire.

1;. Attitudes of the discussion instructors toward these methods

of instruction. These were measured on the basis of subjective iepres-

sions suhaitted by the instructors.

Replication of the stw was obtained by comparing the results of

the study for two identical semesters.

In order to test the assuaption that the various groups did not

differ significantly on an of the variables assueed to affect the cri-

terion aeasures, the hceogeneity of the groups on the basis of the En-
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trance Capacite Percentile Bank, which each student had received when

he entered the university, was tested by analysis of variance. In none

of the groups was a significant difference obtained and the assumption

of haogeneity was accepted. The study does not explain what tests are

used for computing the Entrance Cmposite Percentile Rank.

An analysis of variance of mean scores on the three achievement

examinations and the total of the three examinations revealed no sig-

nificant interaction between the measures and the sections and no dif-

ferences among sections on achievement tests. The only significant

difference was that between acasures—tests—and this was expected in-

asmuch as a much higher score was possible on the third achievsmnt

examination.

In order to examine the relationship of ability level with the

method of instruction, a 'treataents by levels“ analysis of variance

was made. Two separate analyses were made using final mnination

scores as the criterion. In one analysis, the Entrance Composite Por-

centile Bank was used as the control variable and in the other the Pre-

test examination score'was used. Three levels were used for each of the

control variables, the top quartile, the two middle quartiles, and the

bottu quartile. The analyses revealed no differences and the hypothe-

sis of no differences between the effectiveness of the various methods

of instruction was accepted. A significant difference was found be-

tween the various ability levels as was expected.

It was concluded that achievement in the Anerican Government

course, as measured by the mid-term and final examinations for the
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course was improved by all methods of instruction, and there was. no

differences due to the method of instruction.

Analysis of the results on the attitude criterion showed no sig-

nifioant differences between groups during the first semester. The at-

titude data for the second semester was analyzed by levels using the

pro-attitude score as the control variable and the post-attitude score

as the criterion measure. A significant difference between levels was

found, as was expected. The differences between groups were also found

to be significant. the of the lecture groups obtained the highest lean

and the lowest was obtained by the television observation group. None

of the other groups differed significantly. Inasmuch as only one of the

two lecture groups was significantly different, and a comparison of these

results with first suester results showed no similar trends, it was

suggested that this difference was probably a chance effect. The authors

conclude that there were no significant differences between methods of

instruction on the learning of attitudes towards the concepts of I'liberal

democracy“ as measured by the criterion instrments used in this study.

Theabove studyhasmuchtocmmendit.

l. The problem was clearly defined, and was framed in the fona

of questions which were easily transferrable to null hypotheses.

2. The statistical design was appropriate to the methods and

hypotheses under test.

3. The population and the method of drawing the sample was

clearly specified.

1:. The experimnt was replicated.
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5. The level of significance for rejection of the null hypotheses

was specified before the data was collected.

6. The treatments and the method of collecting data was ade-

quately'described.

7. The criterion measures employed were appropriate to the pur-

poses of the study.

8. The statistical assumptions underlying the tests of null

hypotheses were satisfied.

9. The conclusions were consistent with the results, and gen-

eralizations were confined to the population from which the sample was

drawn.

The following weaknesses in the study should be indicated:

1. The control group was not chosen in the same manner as the

experimental groups.

2. The characteristics of the sample were not adequately de-

scribed in that the various curricula, classes, age and sex of the

sample was not given.

3. The fact that different instructors were used in different

groups introduced an extraneous source of error that was not controlled.

h. There was no evidence that the reliability of the criterion

measures was computed.

Although the subjects in this study were not randomly assigned

to all groups, the fact that all subjects were tested for homogeneity

of variance on the Entrance Composite Percentile Rank and.found to be

homogeneous indicates partial control of this variable. The fact that
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one instructor taught the tehvision sections and the large group dis-

cussion sections lessens the seriousness of the criticism of the un-

controlled instructor variable, for the comparisons between the above

groups a

Studies g_f_ Student Qpinion of Television Instruction

In the Parsons study (’43) previously cited, student evaluation of

the course was rated on a three point scale. A score of 1.0 on the

scale was defined as 'more valuable" , 2.0 was the midpoint, and 3.0 was

defined as "less valuable.‘ Mean ratings for the classroom group were

1.0, the correspondence group scored a 1.1; and the kinescope group aver-

aged l.7. No tests of significance were reported for these figures.

A student questionnaire was used to assess student opinion about

the course in the How York University study (146). Although no objective

statistical su-ary was made of the results, the following general sm-

mary is quoted from the stuck:

I. There was no change during the year in the students' attitude

toward the usefullness of television as an educational device except

for an increase in the favorable attitude of the Literature of

England group. Both groups were favorable toward the use of tele—

vision as an educational device.

2. The College Composition group shifted during the year toward

a preference for one instructor. There was no change in the Liter-

ature of England course . Both groups were preponderantly favorable

to the idea of several instructors .

3. Both groups indicated dissatisfaction with the course. Dur-

ing the year the College Composition group shifted to an even more

negative attitude.

1;. There was a tendency for students generally negative to com-

mercial television to be less satisfied with the course and more

negative toward television as an educational medium. In general,

they were less favorable toward all aspects of the program.
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5. No difference occurred between the Composition and Litera-

ture groups with respect to their satisfaction with the course, and

in general, there were no significant differences between these two

groups with respect to the whole program.

6. No differences occurred between any of the groups with re-

spect to the felt 'closeness' of the subject matter. The majority

did feel that television prevented close contact with subject

matter.

Several neasures were used to evaluate the students' attitudes

toward television instruction in the Pennsylvania State University

stub (12). One of these, a Student Reaction Schedule, was administered

to the students in the television receiving roan only. The students

wen asked to rate their estinated amount of learning and interest in

the course compared to what it probably would have been in a conven-

tional face-to-face classroom situation. They were also asked to write

a paragraph explaining the reason for their ratings, and the advantages

and disadvantages of the course. Although a najority of the students

estinated they were learning “about the same“ or "a little less" by

television no clear trends were evident. This scale was used in all

three courses (General Psychology, Psychology of Earrings, and General

Chemistry) and the results were sinilar from course to course.

In the General Psychology course the students were asked to com-

plete a questionnaire purportedly distributed by a “Curriculum Survey

Co-ittee' in which they were asked to rank all of the courses they

were taking during the senester of the experiment in the order in which

(1) the course was contributing to their academic objectives and (2) the

courses were liloed by them. The results of this rating showed that the

students in the conventional classroom ranked the course significantly
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higher than did students in the television receiving room both in the

contribution of the course and in their liking for the course. No

differences were found between groups in the originating classes and

those in the standard classes.

A Personal Relevance scale was administered to the students in

the General Psychology course. This scale was a Guttman-type scale and

was designed to measure the perceived immediacy or remoteness of the

use of the information by the students. Analysis of variance of the

results revealed no significant differences between the three methods.

There was a significant interaction between the method of instruction

and the instructor. The authors suggest that more investigation needs

to be done before definite conclusions can be made about this inter-

action.

in 1" Scale designed to neasure "authoritarianism“ was also given

to the students in the General Psychology course. . No sigrificant dif-

ference was found among the experimental and control groups on this

neasure.

The strengths and weaknesses of the Pennsylvania State University

stw that were listed in the section pertaining to the achiement of

course content can also be made of this part of the study. In general

it is an excellent study.

In the study at Miami University (39) which was previously cited,

several evaluative criteria were used to measure the student's attitude

about the course and the instructor, and about television and large

class instruction.



l. The C-Scale, designed to neasure the students' rating of

the course, was a Thurstone-type attitude scale with a nine-point con-

tinuum. Five was the neutral point on the scale; scores below 5.0 were

favorable and scores above 5 .0 were unfavorable .

2. The I-Scale was used to rate the instructors. It consisted

of twenty-four items of teaching effectiveness about which the students

rated the instructor. Scores below 5 .0 were favorable and scores above

5.0 were unfavorable .

3. A TV-Scale required the students to evaluate the effective-

ness of television instruction in comparison to conventional small

class instruction.

h. in LC-Scale was used to compare the effectiveness of large

class instruction with conventional instruction.

5. A TV-lB-Scale required the students to compare television

and large class instruction.

The TV and LC Scales were administered in all courses at the end

of the first semester and readministered in certain courses at the end

of the second semester. The results lead to the conclusion that as a

group students assigned to television and large course sections prefer

assignment to a conventional section. In two of the courses where the

scales were administered at the end of both semesters it was found that

the attitude toward television at the end of the second semester was

less favorable than at the end of the first semester. In one course

the students were exposed to television instruction one semester and

large course the next semester with the same instructor. In comparisons
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of these modes of instruction and of small class instruction, it was

found that the students favored small classes over large classes and

favored large classes over television classes. The study reports the

following conclusions regarding student attitudes about television and

large class instruction.

1. Students assigned to TV or DC (large class) sections generb

ally do not like them as well as conventional (small) classes.

2. It is possible to teach a TV course in such a way that stu-

dents actually prefer it to conventional instruction. This, how-

ever, requires a uniqre combination of instructor, course material,

and the full use of the potentialities of television as an instruc-

tional medium.

3. Students in at least one course (wherein the problem was in-

vestigated) preferred large class instruction to TV instruction,

although they tended to prefer small class instruction to either

large or TV classes.

14. Students in TV courses tend to become disenchanted with tele-

vision as a means of instruction during the course of the year.

lost students reported that they neither learned as much nor were

as attentive during the course as they had originally anticipated.

Students in LG courses, however, are better able to anticipate their

end-of-the-year reactions than those in TV courses.

5. Attitudes about the means of instruction are much more vari-

able between TV courses than between LC courses. The prevailing

attitude toward LC instruction as compared to control instruction

is mildly unfavorable. The prevailing attitude toward TV instruc-

tion as compared to control instruction ranges from strong enthu-

siasm to extreme displeasure.

6. The instructor is a major determinant of how students will

react to TV and IC instruction. There is a pronounced tendenc

for students who dislike their instructor to dislike TV (or LC

classes and vice versa.

7. The majority of students would enroll in a TV or DC section

(even though they prefer small classes) if it meant that they would

be assured of being taught by an excellent instructor.

8. In general, attitudes about TV and LC instruction are inde-

pendent of level of academic ability. Two exceptions to this gener-

alisation were apparent during the spring 1956 semester wherein an
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inverse relationship between academic ability and attitude about TV

instruction was obtained.

The analysis of the results obtained after administration of the

C-Scale and I-Scale are sunnarized in the study as follows:

1. Blanket generalizations about student attitudes regarding the

worth of a course as a function of class size are not Justified.

Other factors, including course content and the ability of the in-

structor to handle larger groups of students interact with class

sise to affect these attitudes.

2. Student motivation and interest in the subject-matter is not

significantly dininished when the course is presented on television

or in large classes.

3. There is a pronounced tendency for instructors to be rated as

none effective when they teach conventional or small sections than

when they teach TV or large classes. Again, however, this generali-

sation does not hold for all instructors. Sue teachers are able to

teach large groups as effectively as smaller ones.

1;. Sons of the specific "intangible" benefits often associated

with a low student-instructor ratio need not be sacrificed as a

result of large group instruction. These intangibles are, however,

achieved sonewhat lore satisfactorily by faculty members than by

graduate assistants.

The Mia-i University study was critically evaluated as t o the

achievement portion of the experiment in the proceeding section of this

chapter. The strength and weaknesses indicated in that evaluation apply

as well to the above portion of the study dealing with student attitudes.

The only criticise that can be made in addition to the above is that the

data and the design were well adapted to an analysis of variance test,

instead of the 't“ tests that were used.

The final study to be reviewed in this section is the State Uni-

versity of Iowa experiment (5) . Student Opinions concerning the various

nethods and the effects of each method were gathered during the first

sensester only. In analyzing the opinions of each group toward the alter-
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native methods of teaching the course, two results were shown. One was

the importance of sue form of discussion for the students and the otter

was the inclination of those students who had some familiarity with tele-

vision instruction to prefer discussion by this method. A comparison of

the groups on the estimated relative preparation required for the course

taught by each method showed that the students in the discussion sections

felt that the course required more preparation than did those in the

lecture section, the television section or the television observation

section. The differences were significant between all groups.

In reply to a question about which group had learned the most,

it was found that the students in the small discussion section felt that

they had learned the most and those in the television discussion were

only slightly lower than the small discussion group. Students in the

' television observation group felt that they had learned the least. These

differences were all significant at the 5% level of confidence. There

were also significant differences between the groups on the extent to

which they felt motivated to greater thought.1n comparison with compar-

able lecture and discussion courses.

The major results as summarised in the study are as follows:

1. Students in American Government preferred the course taught

by the discussion method or a combination of lecture and discussion

rather than lecture alone.

2. Students who had experienced a course taught by the discus-

sion method on television were more favorable toward the use of tele-

vision for instructional purposes than were students who had not had
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this experience.

3. The students' ratings or self-evaluations of the amount they

learned as well as the degree to which they were stimulated by the

courses were positively related, in the television sections, to the

students' opportunities to participate.

One of the weaknesses of this study, as indicated earlier, was

that of not controlling the instructor variable. In making comparison

of discussion sections with other types of instruction, this is an im-

portant criticism. The ability to use the discussion method is more

closely related to personal characteristics of the instructor rather

than the ability to enumerate factual data characteristic of the lee-

ture method. It would seem, therefore, that the results on the opinion

criteria can be only accepted with reservations until further verifica-

tion is made.

IV. SUMMARY

The literature about instructional television reviewed in this

chapter was concerned with general background studies in which the effi-

cacy of television as a medium of instruction was explored, and'with

specifically related studies in which television instruction was used

in discussion methods of instruction. The results of the review are

summarized in Table I, page 65.

Inspection of Table I reveals that of the general background

studies in which the achievement of course content was used as a cri-

terion only four of the sixteen studies were satisfactory in terms of
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TABLEI

NUMBER OF STUDIES REVIEWED, CLASSIFIED BI

CONCLUSIONS, ADNULCEY OF METHODOImY AND PURPOSE.

 

 

 

 

 

Findings Findings Findings

Favorable not Not Favorable

to Television Conclusive to Television

Instruction Instruction

Critical Critical Critical

Evaluation Evaluation Evaluation

Satis- Unsatis- Satis- Unsatis- Satis- Unsatis-

Purpose factory factory factory factory factory factory

General Background

Studies

Achievement of

course content 2 S 2 S 0 2

as criterion

Opinion of

course as

criterion” 0 5 o 2 o 0

Specifically

Related Studies

Achievement of

   
course content 0 O 3 2 O O

as criterion

(pinion of

course as* O O 2 1 1 1

criterion
 

"The studies reported in this row are parts of the studies re-

ported in the row above using the achievement criterion. Not all of

the studies used both an opinion and achievement criterion hence the

difference in numbers .
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experilental procedures, methods, techniques and analyses. Of these

four, two were found favorable to television instruction and in two the

findings were inconclusive. In the seven studies in which the opinion

of the course was used as a criterion, all were found unsatisfactory

in terse of experhental procedures.

In the review of studies specifically related to the present

study in which the achievement of course content was investigated,

three of the five were found satisfactory and the findings were incon-

clusive. In the same five studies in which the opinion of course was

used as a criterion, two were found to be inconclusive and in one the

findings were unfavorable toward television instruction. The other two

studies were unsatisfactory in terms of experimental procedures.

Because of the many differences in designs of the studies re-

viewed, the diversified backgrounds of the subjects, the variety of sub-

fleet-utter courses used in the studies, and the varying conditions pre-

vailing fro. one study to another, it is difficult to make specific

gensralisations about television instruction. Probably the most that

can be said at the present tile is that there is no conclusive evidence

to show that television instruction is either more or less satisfactory

than ordinary classroom instruction.

In spite of such findings eany educators and writers have over-

looked the weaknesses of the many studies of instructional television

and have assuled that if television is not a better medium of instruc-

tion than the sore conventional methods, it is at least Just as good

and can be used to reach a greater number of people. Such conclusions
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have resulted in the installation of television equipment in many

schools and colleges as a solution to the problems of teacher shortages.

Such practices may be justified where television is to be used for the

tran-ission of factual information, visual demonstrations, movies and

the like, but there is no clear evidence to indicate that television

can substitute for conventional classroom methods where discussion

eethods of instruction are the principle ways of transmitting informa-

tion and teaching critical thinking, problem-solving, and the like.

It is clear that more experimentation is needed along these lines

in the use of television instruction. Inasmuch as discussion techniques

are an important part of teaching, the present study is an attempt to

evaluate the use of instructional television where discussion is used in

the teaching methods.

The design of the present experiment will be described in Chap-

ter IIIe



CHAPTER III

THE DESIGN OF THE EXPERIMENT

There are a number of statistical principles and various de-

signs available for the modern experimenter in education. The present

experiment employed a four-way factorial design. The use of such a

design made it possible not only to determine the effects of'the two

discussion methods, but also to explore the effects of certain associ-

ated variables and their interaction with the discussion methods and

with each other. The control of extraneous variables by randomization

procedures were also provided for in the design. In addition, by the

use of analysis of covariance it was possible to statistically control

for initial differences of the subjects on the criterion variables.

I. THE DESIGN

The students were randomly assigned to two groups. One group

was designated the television (TV) group and received discussion by

means of closedpcircuit television. The second group was designated

the non-television (NTV) group and discussion was in the face-to-face

classroom situation. The randomization and discussion methods will be

described in detail in Chapter Four.

The Independent Variables

In addition to the discussion variables three other independent

variables with two categories in each variable were chosen for study.
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The independent variables were: (1) the discussion techniques, (2)

the ability level of the students, (3) the preference for instruction

of the students, and (h) the sex of the students.

The discussion techniques were, of course, the primary vari-

ables under study. There were an almost unlimited number of factors

that could be considered for other variables. Among these were age,

interests, socio-economic status, personality classification, ecllege

grade-point average, class in college, and many others. The choice of

the number and the particular factors for study in any experiment is

dependent upon the purposes and design of the experiment, upon estab-

lished and conventional practices, upon the interests and preferences

of the experimenter, and upon the practical limitations of partitioning

the variables. In the present study it was decided that more than four

variables would become unwieldy in terms of statistical procedures and

would be difficult to interpret if higher-order interacting effects

were obtained. In the choice of the particular factors to use an

attempt was made to choose variables that would be of practical use

and significance for the present study and for future investigators of

instructional television. Thus in addition to the discussion vari-

ables, it was decided that differences in ability level of students,

the differences in the preference for instruction that students

exhibit, and the differences in males and females would be the most

practical variables to study in terms of educational outcomes under the

conditions of television and non-television discussion.

The decision to use two categories or levels for each of the
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variables was made in order to determine any interacting effects that

might exist among the variables. The choice was, of course, limited

to two levels in the case of the discussion and sex variables. In the

case of the preference for instruction variable, and the ability level

variable the number of levels was arbitrarily set at two in order to

minimize the expense and labor involved in the statistical analysis.

The Dependent variables

In the choice of criterion variables the experimenter’must make

decisions about what effects he wishes to measure and then select or

devise instruments to measure these effects. In.many cases the choice

of dependent variables will be influenced or limited by the types of

measuring instruments available, the conditions of the experiment, and

the existing facilities. In the present study the major concern was

in.measuring the effects of the discussion conditions on educational

outcomes. Four criterion variables were chosen. These were: (1)

student achievement of course content, (2) student attitude toward

teaching, (3) student misconceptions about education, and (h) student

opinion.about the course.

The use of four criteria was considered adequate to give a

variety of measures for determining the effectiveness of the two dis-

cussion methods and their relationship to the other control variables.

The criteria selected were realistic in terms of the purposes and con-

ditions of the experiment. The experiment was conducted in a course

in beginning educational psychology} it was required of all students

majoring in education; and the majority of the students were sophomores.
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In addition to the usual criteria of course content it was thought im-

portant to learn about the effect of the discussion techniques on the

attitudes toward teaching of beginning students in educational psy-

chology. Likewise, it was considered of interest and importance to

note any relationships that might exist between the discussion methods

and the ability level, preference for instruction, and sex of the stu-

dents on his attitude toward teaching. The misconception criteria was

chosen to include an area not measured by the usual achievement and

attitude test. Misconceptions so conceived are in the nature of ir-

rational beliefs or attitudes not based on facts and not attitudes in

the usual sense. The Opinion criteria was selected to determine the

student's Opinions about the course under the conditions Of the two

discussion techniques and their relationship to the other control vari-

ables. In addition the Opinion variable would provide a measure Of

the morale Of the students.

The instruments for Obtaining measures of the independent and

dependent variables will be fully discussed in Chapter Four.

Diagrammatic Plan Q; the Design
 

The combination of four independent variables with two levels

of classification for each variable as employed in the present study

is known as a four-way factorial design. It is sometimes described in

quantitative terms as a 2 x,2 x 2.x 2 (read as two by two by two by

two) or simply a 21‘ design. Such a four—dimensional design as con-

trasted to a two or three-dimensional design, is difficult if not im-

possible to represent or visualize pictorially. It is possible, howb
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ever, to represent the relationship and inter-relationship of the four

variables in a diagrammatic figure, and these relationships in the

present study are shown in Figure l on page 73. By splitting each of

the two discussion groups (TV and NTV) into two groups on the basis of

scores on the ability variable; by splitting them into two groups on

the basis of scores on the preference for instruction variable; and by

further dividing them on the basis of sex it can he been that sixteen

subgroups can be formed for purposes of analysis. Thus by using vari-

ance or covariance analysis techniques, it is possible to examine the

effects of various combinations of variables at different levels of

each variable and to test the significance of each. It was thus

possible to simultaneously measure the main and interaction effects of

the fOur control variables for each of the four criteria measures with-

out resorting to the tedious procedure of several independent experi-

ments of the single variable type.

Thg_Control‘gf‘Extraneous variables
 

The design of the present experiment provided a means of control

of many extraneous variables that would be difficult to control in a

simpler type design. Individual differences of subjects introduces

may variables into the experimental situation. In many experiments

an.attempt is made to control these variables by equating subjects on

those factors that it is thought will bias the results such as intelli-

gence, age, academic rank, interests, and.many others. It is probably

impossible to select and equate subjects on all of the many variables

that might affect the experimental results. It is possible, however,
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* Scores on each of the four criterion.measures are entered in the sixteen

cells of this diagram for analysis.

FIGURE 1. Relationship of the four independent variables with two

levels for each variable and the sixteen subgroups formed by the various

combinations.
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to minimize many sources of error or bias by randomization procedures,

thus randomizing the uncontrolled error variables among the treatment

groups. In the present study the subjects were randomly placed in

either the TV or NTV groups at the outset of the experiment. In this

manner any variations and sources of error due to individual differ-

ences were randomized among the two methods. The randomization pro-

cedures will be discussed in Chapter Four.

Another source of error in studies of the single variable type

in which a series of experiments are performed, is that introduced by

the conditions of the experimental situation changing from experiment

to experiment and from the risk of not Obtaining samples from the same

population for subsequent experiments. Or, if the same sample is used

from one experiment to another there is no way of controlling varia-

tions due to intervening activity from one experiment to another. In

the present investigation such sources of variation were controlled by

the design of the experiment itself, because it was possible to Obtain

simultaneous measurements of the effects of the desired variables.

Differences in instructors is also a possible source of error

in experiments of teaching methodOlOgy. In the present experiment the

instructor variable was controlled by alternating the instructors

between the TV and NTV groups from one class period to another, thus

any error introduced by this variable was randomized among all subjects

and treatment groups.

No control section in the sense of traditional experimentation
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was provided for in the present investigation. The experimental design

was planned to measure the relative effectiveness of the two discussion

methods, each group in effect was both a control and an experimental

group in relation to the other.

Inasmuch as students bring a wide variety of abilities, inter-

ests, attitudes, aptitudes and experiences to the experimental situa-

tion it is unwise for the experimenter to assume, even for the most

naive subjects, that all subjects are at the same level initially. In

order to control this source of error, beyond the control afforded by

randomization procedures, pre-test and post-test measures were obtained

for all of the criterion variables except the opinion variable. By the

use of analysis of covariance it was possible to statistically adjust

for differences in initial standing on the criterion variables. In the

case Of the opinion variable it was thought that the administration of

this measure at the beginning of the experiment would influence the post-

test measures. Analysis Of variance, chi-square, and the “t" test were

used to test the results on this measure. A discussion of the statisti-

cal treatment will be found in section three of the present chapter.

Replication was not provided for in the present experiment. Rep-

lication could have been provided by duplicating the experiment with a

second section of the same course, by repeating the experiment in a sub-

sequest term, or by altering the present design and using the present

subjects and course facilities. Because of administrative decisions in

the matter of scheduling courses, instructor assignments, and classroom

facilities the first two possibilities were not feasible. Altering the
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design of the present experiment would have resulted in a reduction of

the number of subjects for each replication or a reduction in the num-

ber of variables for study. Inasmuch as this was an initial experi-

ment of its kind, there was no way of knowing at the outset what prob-

lems and conditions would be met during the course of the experiment.

A replication would have enhanced any problems encountered and would

have increased the cost of the experiment in time and money. The

decision was made, therefore, to maintain the design in its present

form and accept the limitations of no replication. In the future more

refined investigations of a similar nature should provide for replica-

tion in the experimental design.

II. THE NULL HYPOTHESES

Modem experimental procedure usually concerns itself with the

purpose of testing a “null" hypothesis or the hypothesis that there is

no true differences amulg the experimental treatmnts as far as the

criterion is concerned. In the present design with two levels for each

of four independent variables or "treatments" , four main effects and

eleven interacting effects may be derived. Thus a total of fifteen

different null hypotheses may be formulated for test on each of the

criterion measures. These effects and interactions and their corres-

ponding null hypotheses are:

Main Effects

1. Ability

There are no differences between mean scores of the criterion

instruments attributable to the ability level of the students.
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2. Preference for instruction

There are no differences between mean scores of the criterion

instruments attributable to the preference for instruction of the

students.

30 Sex

There are no differences between mean scores of the criterion

instruments attributable to the sex of the students.

h. Discussion techniques

There are no differences between mean scores of the criterion

instruments attributable to the two discussion techniques.

First-order Interaction Effects
 

5. Ability and preference for instruction

There are no differences between mean scores of the criterion

instruments attributable to the interaction effect of the ability

level and preference for instruction.

6. Ability and sex

There are no differences between mean score of the criterion

instruments attributable to the interaction effect of the ability

level and sex.

7. Ability and discussion techniques

There are no differences between mean scores of the criterion

instruments attributable to the interaction effect of the ability

level and the two discussion techniques.

8. Preference for instruction and sex

There are no differences between mean scores of the criterion

instruments attributable to the interaction effect of the preference

for instruction and sex.

9. Preference for instruction and discussion techniques

There are no differences between mean scores of the criterion

instruments attributable to the interaction effect of the preference

for instruction and the two discussion techniques.

10. Sex and discussion techniques

There are no differences between mean scores of the criterion

instruments attributable to the interaction effect of sex and the

two discussion techniques.

Second-order Interaction Effects
 

11. Ability and preference for instruction and sex
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There are no differences between mean.scores of the cri-

terion instruments attributable to the interaction effect of

ability, preference for instruction and sex.

12. Ability and preference for instruction and discussion tech-

niques

There are no differences between.mean scores of the criterion

instruments attributable to the interaction effect of ability, pre-

ference for instruction and the two discussion techniques.

13. Ability and sex and.discussion techniques

There are no differences between mean scores of the criterion

instruments attributable to the interaction effect of ability, sex,

and the two discussion techniques.

1h. Preference for instruction and sex and discussion techniques

There are no differences between.mean scores of the criterion

instruments attributable to the interaction effect of the preference

for instruction, sex, and the two discussion techniques.

Third-order Interaction Effect
 

15. Ability and preference for instruction and sex and discussion

techniques

There are no differences between.mean scores of the criterion

instruments attributable to the interaction effect of ability, pre-

ference for instruction, sex, and the two discussion techniques.

In the present experiment the primary concern was with those

hypotheses in which the discussion technique was either a main or inter-

acting factor although all hypotheses were tested. The statistical

tools used to test the hypotheses and the assumptions underlying each

are discussed in the next section.

III. THE STATISTICAL TREATMENT

The analysis of variance, the analysis of covariance, the chi-

square, and the ”t“ test were the principal statistical tools used in

the present study. By the use of these tools the experimenter is able

to analyze the total variance into independent components for each
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experimental variable and test its significance statistically. It is

important, however, that the assumptions involved in the use of these

techniques be satisfied or the experimenter cannot be sure that the

obtained differences are "true" differences, but rather result from a

failure to satisfy the assumptions underlying the use of the statisti-

cal tests. The assumptions underlying the analysis of variance are:

1. The groups are selected at random from the same population.

This assumption was accepted in the present study on the basis of the

randomization.methods used and described in Chapter Four.

2. The distribution of criterion scores within groups or cells

is normally distributed. This assumption of normality of distribution

is seldom tested and it was not tested in the present study. It has

been shown by the Nerton study (38, pp. 78-90) that the F-distribution

is relatively insensitive to the form of the distribution, and walker

and Lev (56, p. 230) report that "...empirical studies of samples from

nonrnormal populations indicate that a considerable departure from

normality does not invalidate the methods described? in a discussion of

the use of statistical methods including the analysis of variance.

3. The groups are homogeneous in variability. This assumption

was tested in the present investigation by the Bartlett test as de-

scribed in.Lindquist (38, pp. 87-88).

The assumptions underlying the analysis of covariance are:

l. The groups are selected at random from the same population.

This assumption was accepted on the basis of the randomization methods

“88d0
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2. The distribution of criterion scores within groups or cells

is normally distributed. The assumption was not tested and was dis-

cussed in connection with the analysis of variance above.

3. The groups are homogeneous in variability. This assumption

was tested by the Bartlett test previously cited.

h. The regression of post-test scores on pre-test scores is the

same in all groups or cells. The assumption of homogeneity of regres-

sion was tested by the method described in Walker and Lev (56, pp. 390-

393).

5. The regression of post-test scores on pro-test scores is

linear for all groups or cells. The assumption of linearity of regres-

sion was tested by the method described in Walker and Iev (56, pp. 396-

397).

(be other important condition in designs of this general type is

that the number of cases from cell to cell in the same row or column be

proportional. Although it is not imperative that this condition be

observed, the statistical computations become very involved and burden-

some if it is not observed. In the present study proportionality with-

in cells was obtained by randomly selecting a portion of the sample

from each of the television and non-television groups. In analysis in-

volving the Chi-square and "t' tests the total sample was used.

The level of significance for accepting or rejecting all null

hypotheses was set at the 5% level of confidence prior to the beginning

of the experiment.

For the tests of assumptions underlying the analysis of variance
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and-covariance techniques, the level of confidence was set at the 1%

level prior to the beginning of the experiment.

IV. SUMMARY

A fourdway factorial design with four independent variables and

two levels of classification for each variable was used in the present

investigation. The primary variable in the study was the discussion

variable with the two levels represented by'a television (TV) group and

a nonstelevision (NTV) group. The other variables were the ability

level, the preference for instruction, and the sex of the students.

Four criterion.variables were selected to measure the effects and inter-

actions of the control variables. These were achievement of course cone

tent, attitude toward teaching, misconceptions about education, and the

opinion of the course. Null hypotheses were derived for the correspond-

ing effects and interactions of the independent variables. The basic

statistical tools were the analysis of variance, the analysis of covari-

ance, the Chi-square test, and the "t‘ test. The assumptions underlying

the use of the statistical tools and the methods or tests for satisfying

these assumptions were discussed. The level of significance for testing

the null hypotheses and the assumptions were set at 5% and 1% levels

respectively.
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EXPERIMENTAL METHODS AND PROCEDURES

The methods and procedures used in conducting an experiment are

determined in part by the experimental design and in part by the physi-

cal setting and facilities. In the present chapter the course and the

facilities, the pOpulation and the sample, the randomization procedures,

the discussion techniques, and the instructors will be fully described.

I. THE COURSE AND THE FACILITIES

The investigation was conducted in section h of Foundations of

Education 200, "The School and the Individual,‘ a six-credit course in

beginning educational psychology offered in the College of Education at

Michigan State University. The section.met three times weekly for two

consecutive periods of fifty minutes each. The catalog description of

the course follows (bl);

Mental, emotional, physical, and.personality develOpment of the

human organism related to problems of formal education. Concepts

of learning, motivation, memory, habits, individual similarities

and differences as they condition the learning situation.

The section was chosen for the investigation because it provided

a large enrollment, varying from approximately 150 to 200 students de-

pending on the term, and because it had been previously taught by

closed-circuit television and many of the administrative problems in-

volved were known. In addition it is a required course for all students

majoring in education and probably plays an important part in the for-
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nation of student attitudes toward education and teaching. It was thus

an ideal course for studying some of the effects under consideration in

the present investigation.

The originating room for the television presentation was a large

ampitheater-type lecture room with a seating capacity of 331 students.

It was provided with two television cameras with three rotating lenses,

necessary lighting facilities, microphones and loud-speakers, a black-

board, an easel, a speaker's lectern, and a table and chairs.

The control room in the basement was equipped.with a 16mm movie

projector, a 2x2 slide projector, and.monitoring and switching apparatus

for the program director and engineers.

Two viewing classrooms each with a capacity for 96 students were

provided for the experimental subjects. Each viewing room contained

two 2h' television.monitors, two loud-speakers, a.micr0phone, and the

usual classroom equipment. The micrOphone and loud-speakers provided

two-way audio communication with the originating room.

II. THE POPULATION AND THE SAMPLE

1129, pepulatéea
 

All of the subjects in the present investigation were students

enrolled in.Michigan State University during Fall Term 1957, and regis-

tered in section h of Foundations of Education 200. The students were

believed to be representative of all students enrolling in Foundations

of Education 200. Typically the course is composed of male and female

students from the Basic College and the College of Agriculture, Business



8h

and Public Service, Communication Arts, Engineering, Home Economics,

Science and Arts, and Education with the College of Education having

the largest representation.

Two-hundred and eighteen students originally registered for the

course. As there was seating capacity for only ninety-six.students in

each of the viewing rooms, twenty-six students were assigned to the

originating room. These twenty-six students were not included in the

experiment. Of the remaining 192 students, three dropped the course

during the second week of the term. Twentyhfive additional students

were excluded from the sample because they either failed to report dur-

ing the first day of class when pre-tests were administered or because

their college aptitude test scores were not available at the University

Evaluation Services. The remaining 167 students were included in the

sample for the present study, and the distribution of these students by

college class, sex, and major curricula is shown in Table II on page 85

In the table it is shown that the largest number of students were SOpho-

mores and were majoring in education and that females predominantly

outnmmbered.males.

III. THE RANDOMIZATION PROCEDURES

On the first day of class the students completed a Personal Data

Card (Appendix.A, p. 1h?) containing their name, age, class, major and

other pertinent data. These cards were collected and before the next

class meeting they were thoroughly shuffled and dealt into two piles
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TABLE II

NUMBER OF STUDENTS IN THE SAMPLE CLASSIFIED BY

CLASS, SEX AND MAJOR CURRICULA

 —_

 

 

 

 

.Lfiajor Fresh- SOpho- Junion Senior Special Total

Curricula man more

M F M. F M F M F M F M F

No Preference 1 2 3 9 1 O O O 1 O 6 ll“ 17

Agriculture 0 O h 1 O O O O O O h 1 5

Business 0 O O O O O 1 O O O 1 O 1

Business Education 0 O O 2 1 9 O l O O 1 12 13

Political Science 0 O O O 1 O O O O l 1 l 2

Social'Work O O O l O O O O O O O 1 1

Engineering 0 O O O O O l O O O 1 O l

Home Economics 0 O O 7 O h 0 O O O O 11 11

Fine Arts 0 O 2 1 1 1 O 2 O O 3 h 7

Language & Literature 0 1 O 1 O h 0 O O O O 6 6

Biological Science 0 O l O 1 O 2 O O O h 0 h

Physical Science 0 o 1 o 1 2 o o o o 2 2 h

Social Science 0 h h 7 6 2 1 l O O 11 1h 25

PreéMedical o o o o 1 o o o o o 1 o 1

Speech 0 O O 1 l O O O O O 1 l 2

Education 1 3 1 uz 2 9 o 1 o o h 55 59

Physical Education 0 1 6 l O O 0 O O O 6 2 8

TOTAL 2 ll 22 73 16 31 5 5 l 1 h6 121 167
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corresponding to the television and non-television groups. No bias was

introduced by this method as each card had an equal chance of being

placed in one of the two groups. The television and non-television

groups were designated by the toss of a coin. In order not to exceed

the seating capacity of each viewing room the last twenty-six students

on the class list were assigned to the originating room and were in-

cluded in the sample. Although this procedure would seemingly intro-

duce error into the randomness of the sample, inasmuch as these twenty-

sipreOple were from the latter part of the alphabet, an unpublished

study by Krumboltz (29) based on a sample of 12,000 Air Force recruits

indicates that no bias is introduced by alphabetical sampling.

At the end of the second class meeting, during which pre-tests

and an introductory lecture were given, the students were assigned to

their respective groups and rooms and for the remainder of the class

meetings reported to their assigned rooms.

III. THE DISCUSSION TECHNIQUES

The discussion method as used in the present study may be defined

as student participation by the interchange of opinion, information,

illustration, question and answer, and pro and con arguments for the

purpose of understanding and clarification, with the instructor playing

the role of group leader and moderator. The instructor usually defined

the area for discussion, posed questions for consideration, supplied

information and illustration where necessary or when asked to do so,

clarified and related meanings where necessary, and helped maintain an
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orderly sequence of discussion aimed around a central theme or problem.

The two types of discussion used were six-by-six and panel dis-

cussions. In the six-by-six discussion the class was organized into

groups of not more than six students per group. The groups discussed

the tapic, problem, or question under consideration for about six to

ten.minutes after which the recorder from each group reported the views

of the group on the t0pic, and these were further discussed by the class

with the instructor acting as the moderator and group leader. During

the sizebybsix discussion phase the instructor moved from group to group

to help in clarifying problems and to act as a resource person.

In the panel discussions the students were grouped into panels

of not more than six persons. The panels were assigned tapics for pres-

entation to the class, and gave a fifteen to twenty minute presentation.

After the panel presentation the class further discussed the tepic or

problem posed by the panel, or engaged in question and answer and dis-

cussion with the panel. The instructor acted as a resource person for

the panel and helped the panel to organize their tOpics. During the

postepanel discussion the instructor allowed the panel members to con-

duct the discussion except to help clarify and to maintain the discus-

sion on the tOpic.

In the use of each of these types of discussion the last few

minutes of the class period were utilized by the instructor for a sum-

mary of the day's discussion. The summary consisted of a brief state-

ment of the tOpic, an enumeration of the main points discussed, a final

clarification of difficult and misunderstood points, and an emphasizing
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of important points, concepts or principles. Related problems were

also mentioned. The use of these discussion methods will be discussed

under the description of the television and non-television techniques.

The class meeting was divided into two fifty-minute periods.

The first fifty-minutes of the class consisted of a lecture over the

closed-circuit television system to both the television and non-tele-

vision groups. The lectures were supplemented by demonstrations, kine-

scopes, movies, and guest speakers. A ten.minute intermission followed

the first period. During the second fiftyeminute period the class

participated in discussion.

Television Discussion
 

During the discussion period the instructor remained in the

originating room while an assistant was present in the viewing room.

The discussion was conducted between the classroom and the originating

room with feedback provided by the two-way audio and one-way visual

communication system. In the sixsby-six discussion at the completion

of the six to ten minute group discussions the group recorders reported

to the originating room where they presented reports to the class over

television. The instructor remained in the originating room and acted

as a moderator for the ensuing discussion, while the assistant in the

classroom proctored the class.

In the panel discussion the panels presented their discussion to

the class over the television system after which the discussion was con-

ducted between the class and the panel members over the television with

the instructor again acting as moderator.
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Non-television Discussion
 

All discussions in the non-television group were conducted in

the conventional face-to-face manner in the classroom with the instruc-

tor in the classroom. The topics for six-by-six and panel discussion

were coordinated with the television section so that for any day the

two groups were discussing the same tepics. The primary difference

between these two groups was in the feedback arrangement. In the non-

television group feedback was obtained in the face-to-face situation

while in the television group feedback was obtained by the television

and loud-speaker arrangement. The first and second period arrangements

are shown in the schematic diagram on page 90.

IV. THE INSTRUCTORS

The instructors in the course were two full-time Assistant

Professors in the College of Education. The lecture presentations were

shared equally by the two instructors. Two assistants aided in the

administrative duties such as roll-taking, adjustment of television

monitors, and proctoring in the two viewing classrooms. One was a

part-time Instructor and one was a Graduate Assistant in the College of

Education. The Instructors and Assistants were alternated between the

two classrooms to minimize any differential bias due to instructor dif—

ferences.

V. SUMMARY

The investigation was conducted in Foundations of Education 200,
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Section h, a course in beginning educational psychOIOgy, required of all

students majoring in education. The physical facilities included a

television originating room, a control room and two viewing classrooms

equipped with the necessary cameras, monitors, lighting and technical

equipment necessary for television production and viewing.

The sample consisted of 167 students and was believed to be

representative of the students enrolling in Foundations of Education

200. The students were randomly placed in the television (TV) or non-

television (NTV) groups.

The first fifty minutes of the class period consisted of a tele-

vision lecture to both groups. The second fifty-minute period of each

class consisted of six-by-six and panel discussions followed by general

class discussion with the instructor acting as a moderator. In the

television group the discussions were conducted over the television

system between the class and the panel members or group reporters. In

the non-television group all discussions were held in the classroom in

a face-to-face situation.

The instructors for the course were two full-time assistant

professors aided by two assistants. All instructors were alternated

between the two groups to minimize differences.



CHAPTER V

EVALUATION INSTRUMENTS

The experimenter can frequently use existing instruments for the

purposes of the investigation, but often it is necessary to construct or

adapt available instruments appropriate to the objectives being sought

in the study. In the present investigation some of the measuring in-

struments were in existence and some of the instruments were constructed

by the experimenter. The present chapter will contain a description of

the evaluation instruments used in the study, a discussion of the admin-

istration of the instruments and collection of the data, and an explana-

tion of the procedures used in recording the data.

I. MEASURES OF THE INDEPENDENT VARIABLES

It will be recalled that the independent variables were (1) the

discussion techniques, (2) the ability level of the students, (3) the

students' preference for instruction, and (h) the students' sex. Since

the discussion techniques were fully described in Chapter Four and the

students' sex was obtained from the Personal Data Card only the measures

of ability and preference for instruction will be discussed here. The

American Council on Education Psychological Examination for College

Freshmen was used as the measure of the students' ability and the Pre-

ferred Instructor Characteristic Scale was used to measure the students'

preference for instruction. A description of the above instruments

follows.
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American Council on Education Psychological Examination (ACE)
 

The American Council on Education Psychological Examination for

College Freshmen is designed for and standardized on entering college

freshmen and is used by about 300 colleges and universities. As this

test is so well known and is so widely used no description of its con-

tents will be given. The test yields three scores: a quantitative (Q)

score, a linguistic (L) score and a total (T) score. Only the T-score

was used in the present study. A study of the reliability of the test

by the authors, L. L. and T. G. Thurstone, as reported in Super (Sh),

indicated an odd-even reliability of .95 for the total score. The ACE

is administered to all entering students at Michigan State University

by the University Office of Evaluation Services, and the scores for the

students in the present study were obtained from the files of that

Office.

Preferred Instructor Characteristic Scale (PICS)
 

The Preferred Instructor Characteristic Scale is a measure de-

signed by Farquhar (20) and Krumboltz (30). The authors postulated a

l'cognitive—affective" continuum of instructor characteristics. In the

words of Krumboltz (30) "a cognitive instructor was defined as one con-

cerned with the intellectual, abstract, subject-matter goals of teaching;

the affective instructor was defined as being more concerned with emo-

tional adjustments and student interaction in the classroom.' A number

of statements believed characteristic of the two types of instructors

were prOposed. After validation and refinement the final form.of the

scale consisted of six cognitive and six affective statements each
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paired with the other to make a total of 36 items in the scale. The sub-

ject is required to choose one of each pair of statements in responding

to the test items. The PICS is scored so that a high score indicates

the student prefers a cognitive type of instruction and a low score in-

dicates a preference for an affective type of instruction. The authors

report a test-retest reliability coefficient of .88 and a reliability

computed by Hoyt's Analysis of Variance technique of .90.

The PICS was administered to the students in the present study

on the first class meeting of the term. The scale and the scoring key

appears in.Appendix A.

II. MEASURES OF THE DEPENDENT VARIABLES

The dependent variables in the present investigation were (1) stu-

dent achievement of course content, (2) student attitude toward teaching,

(3) student misconceptions about education, and (h) student Opinion about

the course. In the sane order as listed above these variables were meas-

ured by a Pre and Post Achievement Test (PAT), the Minnesota Teacher

Attitude Inventory (MTAI), the Misconceptions about Education Scale

(MES), and the Course Evaluation Scale (CES). The description of each

of these instruments follows.

Pre and Post Achievement Test (PAT)
 

The Pre and Post Achievement Test was constructed from test items

in the Instructor's Handbook accompanying the textbook for the course,

"Educational Psychology" by Cronbach (1h). Fifty multiple—choice items

were selected as representative of the content of the course. Cronbach
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has ranked the items according to difficulty into three classifications

and the items were selected so that approximately one-half were in the

easiest and most difficult range and about one—half were of medium.dif-

ficulty.

The corrected split-half reliability coefficient based on the odd-

even items was found to be .53. A second reliability measure computed

by‘a Kuder—Richardson formula using the difficulty level for each item

and the standard deviation of the test was .52, agreeing almost per-

fectly'with the first value. Such a reliability is considerably lower

than is considered useful for individual testing purposes and would

reduce the standard error of measurement by only'approximately'70% of

the value if the reliability were zero. However, for purposes of group

measurement as were employed in the present experiment a reliability of

about .50 is considered adequate. Kelley states, “If group measurement

is all that is undertaken, scores which are individually reliable are

not demanded, for the reliability of an average score is such greater

than that of the single score....a test so unreliable that it will not

be serviceable in making individual diagnosis may be very serviceable

for group diagnosis.“ (28). Assuming that the errors in measurement

are distributed in both directions from a true value, in a large number

of cases they would tend to cancel each other, the group mean would not

be adversely affected by'a low reliability, and the test would.measure

adequately enough for the purposes of the experiment.

The PreeAchievement Test was administered to the students during

the first class-meeting of the term, and the Post-test during the final
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examination period. The test and the scoring key will be found in

Appendix A.

Minnesota Teacher Attitude Inventogy'gggél)

The Minnesota Teacher Attitude Inventory is published by the

Psychological Corporation and was developed by Cook, leeds, and Callie.

The Inventory is based on the assumption that the attitudes of the

teacher are the key to the type of classroom he will be able to main-

tain and that these attitudes are the result of the interaction of a

multitude of factors including social intelligence, personality traits,

values, academic intelligence, general knowledge, and teaching tech-

niques. The Inventory is designed to measure those attitudes of a

teacher which predict how well he will get along with pupils in inter-

personal relationships and indirectly how well satisfied he will be

with teaching as a vocation. The Inventory consists of 150 attitude

statements about which the subject is asked to reapond on a five-choice

scale of “strongly agree", "agree", “undecided or uncertain”, ”disagree",

and 'strongly disagree". Scoring is on the basis of "right" minus

"wrong" answers. The instrument was validated on teachers in the field

and norms appear in the test booklet. The split-half reliability of the

inventory in three separate studies was found to be .93, .88, and .93.

The MTAI was administered to the students as a pre-test during the second

class meeting and as a post-test during the final examination period of

the tem.

Misconceptions about Education Scale (MES)
 

The Misconceptions about Education Scale was designed by the
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1 in an attempt to measure an area that is notwriter and a colleague

ordinarily measured by the usual attitude or achievement test. Miscon-

ceptions about Education refer to irrational beliefs or attitudes not

based on factual knowledge that are believed to be held by the layman,

beginning students, and neophyte teachers. Such beliefs or attitudes

are akin to superstitious beliefs or "old wives' tales" but not super-

stitious in the usual.meaning of the word. A number of statements were

constructed by examining psychology and educational psychology textbooks

for discussions of such fallacies. The Wickman study (58) was also a

source for the construction of many of the statements. The statements

were submitted to seven full-time faculty members of the College of

Education and all items about which there was disagreement were dis-

carded. .Ambiguous statements were reworded. The final scale consisted

of 61 statements such as "A high forehead usually indicates intellectual

superiorityz' The subjects were required to answer each statement as

a true-false item. A corrected split-half reliability was computed

and found to be .63. The scale was administered as a pre-test to the

students during the second class—meeting and as a post-test during the

final examination period. A copy of the scale and the scoring key will

be found in Appendix A.

 

1Mr. Clarence Williams, formerly Part-time Instructor in the

Department of Foundations of Education, Michigan State University;
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Course Evaluation Scale (CES)
 

The Course Evaluation Scale was an adaptation of a similar in-

strument used in instructional television research at Pennsylvania State

University. The scale consisted of 22 multiple-choice items about the

course, the instruction, the evaluation procedures, about the ways in

which television was used, and about the mechanics of the course. The

multiple-choice items were designed after the Iikert technique (36).

Each response was given a weight on a five-point scale so that a five

indicated the most favorable response, a three was a neutral response,

and a one indicated a least favorable response. In addition to the 22

items, space was provided for comments, criticisms, and suggestions.

The scale was so scored that a high score indicated a relatively

favorable opinion of the course and a low score indicated a relatively

unfavorable opinion of the course. No reliability was computed for

this instrument. The scale and the scoring key appear in.Appendian.

The scale was administered to the students on the last class-meeting

of the course.

III. THE COLLECTION.AND RECORDING OF THE DATA

The pre-tests were administered during the first two class

periods with all subjects present in one room. No time limit was set

for any of the instruments and all students completed the tests before

the end of the two-hour period. Instructions were given by one of the

instructors and the assistants aided in distributing4and collecting
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materials and in proctoring the tests.

The post-tests were administered in the respective rooms of the

TV and NTV groups during the two final examination periods of the course.

The procedures for administering the tests were established beforehand

and both groups began the tests at the same time. Again no time limit

was set for completion of the tests and all subjects completed the tests

before the end of the two-hour period.

All answer sheets were machine-scored by the University Office of

Evaluation Services. The scores were recorded on the Personal Data Card

(see Appendix A) and were later keyepunched into IBM cards for machine

computation.

IV. INTERCORRELATION OF INSTRUMENTS

The intercorrelations of the measuring instruments for the TV and

NTV groups are presented in Table III on page 101 The correlations are

based on the scores of 86 students in the TV group and 81 students in

the NTV group, the 167 students for whom a complete set of scores were

obtainable.

In comparing the correlation between pre and post scores on the

MTAI, the MES and the PAT it will be noted that the MTAI is the highest,

the MES is next and the PAT has the lowest correlation of the three.

The reliability coefficients for these three instruments (reported in

the previous section) ranked in the same order indicating a consistency

in this respect. The significant correlations on the post-test measures

of these three instruments seems to indicate that a common factor is
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being measured by these instruments.

It is interesting to note that the correlation between the PICS

and the CES was significant in the NTV group but not in the TV group,

indicating that the students with a preference for a cognitive type of

instruction held a more favorable Opinion toward the course in the NTV

group than in the TV group.

The ACE, the PICS and.the CES, except in a few instances, were

not significantly correlated with the other measures nor with each other,

and thus were measuring independently of each other.

V. SUMMARY

The T-score on the ACE was used as a measure of the ability of

the students in the present investigation. It is a widely used test and

has a reliability that is very high.

The PICS was used as a measure of the students' preference for a

cognitive or an affective type of instruction. The test-retest relia-

bility of this instrument is high.

The PAT was designed as a measure of the achievement of the

course content. It is a 50 item multiple-choice type examination

selected from the Instructor's Handbook accompanying the course text-

book. The split-half reliability of this instrument was low, but was

considered adequate for the measurement of group means used in the in-

vestigation.

The Minnesota Teacher Attitude Inventory, a commercially pub-

lished instrument, was employed to measure the students' attitudes to-

ward teaching. The inventory contains 150 attitude statements about
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which the subject responds on a five-point scale of agreement or dis-

agreement. The reliability of this instrument has been found to be con-

sistently high.

The MES was designed to measure the students' misconceptions

about education. Misconceptions in the context used here relates to

irrational beliefs or attitudes believed to be held by the laymen,

beginning students and the neophyte teacher. The scale consisted of 61

true-false items and it was found to be of medium reliability.

The CES was designed to measure the students' Opinions about the

course. It consisted of 22 Likert-type items covering the instruction,

evaluation, use of television, and the mechanics of the course. No re-

liability was computed for this instrument.

The pre-tests were administered during the first two class meet-

ings of the course, and the post-tests were administered during the

final examination periods. ACE scores were obtained.from the University

Office of Evaluation Services. The scores for all measures were machine-

scored and entered on the Personal Data Card.

The intercorrelations of the measuring instruments were computed

and the results presented in tabular form. The correlations between

the post-test scores for the MTAI, the MES and the PAT were found to be

consistent with the reliabilities reported for these instruments. The

ACE, the PICS and the CES were found to be measuring independently of

the other instruments, while the MTAI, the MES and the PAT were found

to have low but significant relationships.



CHAPTER VI

ANALYSIS OF THE EXPERIMENTAL RESULTS

A description of the computational procedures, the results of

the tests of assumptions underlying the statistical techniques, and

the results of the statistical tests for each of the dependent vari-

ables will be discussed in the present Chapter.

I. THE COMPUTATIONAL PROCEDURES

The basic data for each individual including his name, student

number, sex, curriculum, class, the experimental group (TV or NTV),

and the scores on all measuring instruments was key-punched into an

IBM card. The cards for each experimental group were then sorted on

ACE scores and the cutting-score for high and low groups determined.

The cards were next combined and the cutting-scores for the high and

low PICS were obtained in the same manner. The cards for each experi-

mental group were then sorted into the sixteen subgroups corresponding

to the sixteen cells in the experimental design (See Chapter III,

Figure 1). In order to maintain prOportionality between subgroups for

the variance and covariance analysis, using a table of random numbers,

cards were randomly selected from the subgroups so that each male sub-

group contained 3 subjects and each female subgroup contained 11 sub-

jects for a total of 56 subjects in each of the TV and NTV groups.

This reduced the TV group by 30 students and the NTV group by 25 stu-
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dents. The subgroup numbers were then punched in the cards for identi-

fication. The basic data with the exception of the name and student

number is tabulated in Appendix B, “Original Data.”

The calculation and summation of scores, squares, and cross-

products was accomplished by passing the cards through a 60h IBM Elec-

tronic Calculating Punch. As a check on the programming of the machine

the scores for one subgroup were calculated by hand on a mechanical

computer, and as a further check all cards were fed through the machine

for two passes. The data from the above calculations were automati-

cally punched on a summary card for each subgroup.

Appendix C, "Explanation of Computational Procedures,” contains

a series of tables showing the manner in which the data for the six-

teen subgroups were combined to test each of the null hypotheses. A

separate table is shown for each of the main and interaction effects.

Each table shows the identification number of the subgroup and the

number of subjects in each subgroup and the total number of subjects.

By referring to these tables in Appendix C and the original data in

Appendix B, the reader can compute the sums of squares for the pre and

post measures, the cross-products, the adjusted variances, and the F

ratios. For the test of the null hypotheses the sums of scores, sums

of squares, and sums of cross-products for each subgroup were combined

and entered in its proper place in the table corresponding to the null

hypothesis under test. The adjusted scores, variances and F ratios

were then computed and entered in the analysis of covariance tables

for each of the criterion tests. All of the above calculations were
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accomplished on a mechanical computer.

The above procedures apply to the covariance analysis of the

measures for which pre and post tests were obtained. Essentially the

same procedures were applied to the variance analysis of the CES meas-

ure except, of course, the computation of cross-products and adjusted

scores was eliminated as this was a post-test measure only.

For Bartlett's Test of Homogeneity of Variance it was necessary

to compute an adjusted post-test score for each of the sixteen sub-

groups for the three criterion measures involving this assumption. The

adjusted scores were computed on a hand calculator and are tabulated

in Appendix D, "Tests of Assumptions of Variance and Covariance.” The

data for all other tests of assumptions also will be found in Appendix

D. The assumptions underlying the analysis of variance and covariance

were discussed in Chapter III, Section 3.

II. ANALYSIS OF THE ACHIEVE-HIT TEST (PAT)

The results of the tests of assumption of covariance for the

Achievement Test (PAT) are summarized below in Table IV.

TABLE IV

RESULTS OF TESTS OF ASSUMPTIONS OF COVARIANCE

FOR TEE ACHIEVHZLNT TEST (PAT)

 

 

 

Assumption Obtained Value at Null

Value 1% level Hypothesis

Homogeneity of Regression .56 2.28 Accept

Linearity of Regression 1.03 2.32 Accept

Homogeneity of Variance 35.66 30.58 Reject
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The assumption that the variance from subgroup to subgroup is

the same, except for chance, must be rejected. Lindquist (38, pp. 96-

7) has shown that heterogeneity of variance will result in a consider-

ably larger portion of high F value for tests of significance than the

proportions given in the table for F. In effect this would result in

the lowering of the level of confidence. Quoting from Lindquist,

In general, when the heterogeneity in form or variance is

‘marked' but not 'extreme', allowance may be made for this fact by

setting a higher 'apparent' level of significance for the tests of

treatment effects than would otherwise be employed. In cases of

very marked heterogeneity, for example, if one wishes the risk of

a Type I error not to exceed 5%, he might require the effect to be

'significant' at the 2.5% level, or if he wants the risk of a Type

I error not to exceed 1%, he might set the 'apparent' level of

significance of the test at 0.1%. (38, p. 86)

Unfortunately it is impossible to state what the limits are for

a "marked“ or "very marked“ heterogeneity, or to what level one must

change the level of significance to compensate for the heterogeneity.

In the analysis of the Achievement Test that follows it is impossible

to ascertain the size of the F ratio required for rejection of the null

hypotheses at the 5% level, and therefore none of the null hypotheses

can be rejected. However, if the covariance analysis reveals no signif-

icant F ratios, the null hypotheses of no differences can be accepted.

The analysis of covariance of the PAT will be found in Table V

on pageIKV. Inspection of Table V reveals that there were no signifi-

cant differences on the Achievement Test due to the ability level of

the students, the students' preference for instruction, the students'

sex, or the two discussion techniques, nor were there significant dif-

ferences due to the interaction effects of these variables.
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TABLE V

ANALYSIS OF COVARIANCE

PAT POST-TEST SCORES ADJUSTED FOR PRE-TEST SCOPT

 

 

 

Nature of Sum of Null

Variation df Squares Variance F* Hypothesis

ACE (A) Ability 1 3.59 3.59 0.19 Accept

PICS (P) Preference for

Instruction 1 61.32 61.32 3.29 Accept

SEX (S) 1 66.83 66.83 3.58 Accept

TECH (T) Discussion

Techniques 1 0.83 0.83 0.0h Accept

A x P 1 9.91 9.91 0.53 Accept

A x S l 0.00 0.00 0.00 Accept

A x T 1 11.59 11.59 0.62 Accept

P x s 1 10.08 10.08 0.58 Accept

P x T 1 11.25 11.25 0.60 Accept

S x T 1 20.73 20.73 1.11 Accept

A x P x S l hh.hh hh.hh 2.38 Accept

A x P x T 1 18.57 18.57 1.00 Accept

A x s x T 1 8.02 b.02 0.22 Accept

P x S x T 1 18.39 18.39 0.99 Accept

A x.P x s x T 1 18.21 18.21 0.76 Accept

Between Cells (15) (306.51) (20.83)

‘Within Cells 95 1772.A6 18.66

Total 110 2078.97 18.90
 

*F5% (1,95) 3-9h
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III. ANALYSIS OF THE MINNESOTA TEACHER ATTITUDE INVENTORY (MTAI)

The results of the tests of assumptions of covariance for the

MTAI are tabulated in Appendix.D and are summarized in Table VI below.

TABLE VI

RESULTS OF TESTS OF ASSUMPTIONS OF COVARIANCE FOR THE

MINNESOTA TEACHER ATTITUDE INVENTORY (MTAI)

 

 

 

Obtained Value at Null

Assumption Value 1% level Hypothesis

Homogeneity of Regression 0.81 2.28 Accept

Linearity of Regression 1.57 2.32 Accept

Homogeneity of Variance 10.57 30.58 Accept
 

As indicated in Table VI the assumptions underlying the use of

the covariance analysis were met for the data obtained on the MTAI, and

the data may be validly tested by the covariance technique.

The results of the analysis of covariance of the MTAI data are

presented in Table VII, page 109. Inspection of the table shows that a

significant interaction effect exists between the Preference for Instruc-

tion (PICS) and the Discussion Techniques (TECH) variables. For all

other effects the null hypotheses of no differences were accepted.

The pre-test mean scores, the post-test means scores and the ad-

justed post-test mean scores for the PICS x TECH interaction are pre-

sented in Table VIII, page 110. Examination of the adjusted post-test

scores shows that the "cognitive”-NTV group Obtained the highest scores,



TABLE VII

ANALYSIS OF COVARIAHCE

MTAI POST-TEST SCORES ADJUSTED FOR PhE-TEST SCORES

109

 

 

Nature of Sum of M Null

Variation df Squares Variance F" Hypothesis

ACE (A) Ability l 6h8.53 6h8.53 1.72 Accept

PICS (P) Preference for

Instruction 1 1298.38 1298.38 3.hh Accept

SEX (s) l 1301.0h 1301.0h 3.hu Accept

TECH (T) Discussion

Techniques 1 118.62 118.62 0.31 Accept

A x P 1 0.88 0.88 0.00 Accept

A x S 1 23.35 23.35 0.06 Accept

-A x T l 15.73 15.73 0.08 Accept

P x S 1 26h.8h 26h.8h 0.70 Accept

P x T 1 2281.0u 2281.0b 6.0u Reject

S x-T 1 30.81 30.81 0.08 Accept

A x.P x S 1 3h5.l9 3h5.19 0.91 Accept

A x P x T 1 7.25 7.25 0.02 Accept

A x S x T l 91.9h 91.9h 0.2b Accept

P x S x T 1 767.12 767.12 2.03 Accept

A x P x S x T l 1020.8h 1020.8h 2.70 Accept

Between Cells (15) (33h7.16 (552-57)

Within Cells 95 35898.05 377.87

Total 110 88285.21
 

*Fsz (1,95) 3-9h
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the I'affective"--TV group scored next highest, and the "cognitive"-TV

and 'affective'-NTV groups scored the lowest. Inspection of the dif-

ferences in adjusted mean scores reveals that the “cognitive“ students

obtained much higher scores in the NTV group than the "cognitive“ stu-

dents in the TV group, whereas the differences for the “affective" stu-

dents in the TV and NTV groups is much smaller. It will also be noted

that the differences between the "affective" and "cognitive" students

in the NTV group is large, while the differences between the "affective“

and ”cognitive“ students in the TV groups is considerably smaller.

TABLE VIII

MEAN SCORES AND ADJUSTED MEAN SCORES ON THE

MTAI FOR THE PICS x TECH INTERACTION

 

 

 

 

High PICS Low'PICS

nCOgnitiven "Affective"

Adjusted Adjusted

Pre Post Post Pre Post Post

Technique TV 27.1 50.3 u5.8 ll.h A3.8 h8.3

Technique NTV 22.0 58.7 58.0 2h.5 hh.l h3.h   
Apparently under the conditions of the present experiment the

combination of "cognitive" type students and face-to-face discussion

promoted the best scores in attitudes toward teaching as measured by

the MTAI. The television discussion technique was not nearly as effec-

tive for either the "cognitive” or the ”affective“ students although it

favored the I'affective" students slightly.

The interpretation of these findings is somewhat hazardous. The
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rejection of a null hypothesis of no differences indicates only that it

is unlikely the observed differences are due to chance effects and does

not indicate the cause of the differences. The differences may be due

to uncontrolled variables in the design of the experiment itself. In

interpreting the above findings it is not possible to say with certainty

that the differences were due to the discussion techniques, because the

instructor variable could have biased the results. Although the in-

structors were rotated between sections to equalize any differences due

to instructors, it is possible that all instructors favored the "cogni-

tive" type of instruction rather than the "affective" type, and if this

were the case, it would favor the students who designated a preference

for a "cognitive" type of instruction. Even this bias would not be

serious if it were constant for both groups, as both “affective“ and

"cognitive" students would be affected equally. It is possible, how-

ever, that the instructors in the present investigation displayed dif-

ferent degrees of "00gnitiveneSS" or "affectiveness" in the face-to-

face and television situations which would introduce a third uncon-

trolled interacting factor.

Therefore, in interpreting the above findings, it can only be

said that under the conditions of the present experiment, the evidence

indicates that the students' attitudes toward teaching as measured by

the Minnesota Teacher Attitude Inventory are most affected by the com-

bination of a preference for a "cognitive" type of instruction and the

face-to-face discussion technique.
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IV. ANALYSIS OF THE MISCONCEPTIONS ABOUT EDUCATION SCALE (MES)

The data for the MES was tested for the assumptions and the re-

sults are shown in Appendix D and are summarized in Table IX below.

As indicated in Table IX all tests of assumptions were satisfied

for this data, and the analysis of covariance is a valid test for the

 

 

 

data.

TABLE IX

RESULTS OF TESTS OF ASSUMPTIONS OF COVARIANCE FOR THE

MISCONCEPTIONS ABOUT EDUCATION SCALE (MES)

Obtained Value at Null

Assumption Value 1% level Hypothesis

Homogeneity of Regression 0.85 2.28 Accept

Linearity of Regression 0.80 2.32 Accept

Homogeneity of Variance 17.hl 30.58 Accept
 

The analysis of covariance for the MES will be found in Table X

on page 113. The analysis shows that all null hypotheses can be accepted

and that there are no differences, other than Chance differences, on the

Misconceptions about Education Scale due to the main or interacting

effects of the independent variables.

v. ANALYSIS OF THE COURSE EVALUATION SCALE (CES)

Inasmuch as the CES was employed as a post-test only, the analy-

sis of variance was used to test the data and the only assumption tested



113

TABLE X

ANALYSIS OF COVARIANCE

MES POST-TEST SCORES ADJUSTED FOR FEE-TEST SCORES

 

 

 

Nature of Sum of Null

Variation df Squares Variance F* Hypothesis

ACE (A) Ability l 2.77 2.77 0.18 Accept

PICS (P) Preference for

Instruction 1 15.5b 15.5h 0.98 Accept

SEX (s) 1 0.35 0.35 0.02 Accept

TECH (T) Discussion

Techniques 1 1.76 1.76 0.11 Accept

A x P 1 h.76 u.76 0.30 Accept

A X S 1 15.39 15.39 0.97 Accept

A x T 1 3.50 3.50 0.22 Accept

P x S l 39.03 39.03 2.87 Accept

P x T 1 27.h3 27.h3 1.73 Accept

S x T 1 0.58 0.58 0.08 Accept

A x.P x S 1 12.51 12.51 0.79 Accept

A x P x T l 37.36 37.36 2.36 Accept

A x s x T 1 26.69 26.69' 1.69 Accept

P x S x T 1 0.80 0.80 0.05 Accept

A x P x S x T l 1.6h 1.68 0.10 Accept

Between Cells (15) (187.52) (12.50)

‘Within Cells 95 1501.79 15.81

Total 110 1689.31
 

*Fsz (1,95) 3-9h
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was that of homogeneity of variance. The results are tabulated in

Appendix D and summarized in Table XI below.

The assumption of homogeneity of variance was met and the analy-

sis of variance is a valid test for this data.

TABLE XI

RESULT OF THE TEST OF HOEOCIIIEITY 0F VARIANCE

FOR THE COURSE EVALUATION SCALE (0E5)

 

 

 

Assumption Obtained Value at Null

Value 1% level Hypothesis

Homogeneity of Variance 20.07 30.58 Accept
 

The results of the analysis of variance for the CES are presented

in Table XII, page 115. For this analysis the results on items 7, 10,

11, 12, 15, and 16 were omitted in computing the total score as these

items refer to particular course procedures and cannot be evaluated in

terms of the opinion for cross-comparison purposes. It will be noted

that the F value for the effect of the discussion techniques was suf-

ficently large for rejection of the null hypothesis at the 5% level of

confidence, and that there is a significant difference between the TV

and NTV groups on CES scores. Since the effect involves only the dif-

ference between two means, it was tested by the "t" test for verifica-

tion and the results are shown in Table XIII which reveals that the dif-

ference between the obtained means for the two discussion groups is

significant at the 5% level.
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TABLE XII

ANALYSIS OF VARIANCE

CES SCORES

Nature of‘.- SMm.of Null

Variation df Squares Variance F* Hypothesis

ACE (A) Ability 1 h6.29 86.29 0.2h Accept

PICS (P) Preference for

Instruction 1 6.08 6.0h 0.03 Accept

SEX (s) l 37.85 37.85 0.19 Accept

TECH (T) Discussion

Techniques 1 880.32 880.32 8.50 Reject

A x P 1 66.08 66.08 0.38 Accept

A x S 1 lb.31 1h.3l 0.07 Accept

A X T l 33.39 38.39 0.20 Accept

P x S 1 0.02 0.02 0.00 Accept

P x T 1 5.18 5.18 0.03 Accept

S x T 1 5.00 5.00 0.03 Accept

A x P x S l 6.91 6.91 0.0h Accept

A x P x T 1 137.28 137.28 0.70 Accept

A x s x T 1 151.88 151.88 0.26 Accept

P x S x T 1 132.83 132.83 0.68 Accept

A x P x S x T 1 18.71 18.71 0.10 Accept

Between Cells (15) (lhb7.07 (96.hh)

Within Cells 95 18788.36 195.71

Total 110 20235.83
 

*F5z (1,95) 3'98
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TABLE XIII

RESULTS OF THE "t" TEST OF THE DIFFEHENCE BETWEEN MEAN SCORES

FOR THE TV AND NTV GROUPS ON THE CES

 
 

 

Group N Mean SD SEM Diff. t t5%

 

Television 56 5h.27 9.71 1.03

5.71 2.30 2.00

Non-Television 56 59.98 15.h3 2.06
 

The non-television (face-to-face) discussion students had a more

favorable opinion of the course than the students in the television

group. This being the case it would be of further interest to learn on

what particular items of the Course Evaluation Scale these differences

were significant, and therefore each of the items on the CES was tested

for differences between the TV and NTV groups by the "t" test.

For the computations in these tests the total sample of 167 stu-

dents was used. It will be recalled that in order to maintain prOpor-

tionality between cells in the analysis of variance and covariance tests

the TV group was reduced by 30 students and the NTV group by 25 students.

Since the "t" test places no restrictions on the proportionality of sub-

jects these 55 students were included. The two groups were first tested

for the difference between total means scores and the result is shown

in Table XIV on page 117. The result of this test agrees with the

findings in Table XII, and further substantiate the findings that the

NTV group displayed a more favorable opinion toward the course than the

TV group.

The "t" test of the individual items on the CES will be found in



117

TABLE XIV

RESULT OF THE "t" TEST OF THE DIFIERIJCC BLFIEJI I‘TI‘ZAN SCORES

FOR THE TV AND NTV GROUPS ON THE CE"

FOR THE TOTAL SAMPLE

 

 

 

Group N Mean SD 5551 Diff t 1:5,?»

Television 86 53.3h 8.71 0.9b

6.83 3.3h 1.96

Non-Television 81 60.17 15.95 1.77
 

Table XV on page 118. The items are so scored that a mean value of 3.00

would indicate a completely neutral response, a score of above 3.00 a

favorable response, and a score below 3.00 an unfavorable response. The

Course Evaluation Scale will be found in Appendix A.

For ten of the twenty-two items on the CES a significant differ-

ence was found in favor of the NTV group, and no significant differences

were obtained favoring the TV group. In examining the results for each

item it will be noted that for Item 1 the NTV group considered the in-

formation in the course more useful than did the TV group and they also

felt it to be more interesting, as revealed by the responses to Item 3.

Inspection of Item N indicates that the NTV group were happier about

having taken the course than the TV group, and according to Item 5 were

more certain about taking an advanced course in Educational Psychology.

The TV group felt that they had learned somewhat less than they would

have learned in a similar course taught without television, while the

NTV group felt they had learned slightly more as indicated by responses

to Item 8. Analysis of Item 17 reveals that the NTV group felt that

television instruction was somewhat less disturbing than ordinary in-
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struction, whereas the TV group considered it somewhat more disturbing.

Much the same feelings are expressed in Item 18 in which the TV group

felt that television instruction interfered with their ability to con-

centrate, but the NTV group felt that they could concentrate somewhat

better than in classes without television. Although both groups indi-

cated that the instruction was somewhat above average, Item 19, a sig-

nificant difference was found again in favor of the non-television

group. Item 20 shows that the non-television students had no prefer-

ence about choosing or not choosing a large television section again,

but the television students tended to feel they would not choose a

large television section again, the differences being significant. In

comparisons of the instructors in the course with other instructors

both groups indicated that they were above average, but again the NTV

group was significantly higher than the TV group.

Although both sections were taught by the same instructors, the

students in the television section were not as favorable in their

opinion of the instructors as were the students in the non-television

section. Neither did the TV students feel that they had learned as

much as the NTV students although the results on the Achievement Test

showed no differences in this respect. It is apparent that the students

in the television group were not as happy with the course as were the

students in the face-to-face situation.

The free comments on the Course Evaluation Scale were tabulated

into three groups as follows: (1) Complimentary Comments such as "I

think the instructors in the course were among the best", (2) Helpful
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Comments such as "Discuss more practical problems", and (3) Complaining

Comments such as "I found television boring". The tabulation of these

results is shown in Table XVI below. Some of the students made com-

ments that were classifiable into more than one category and these were

so classified. A Chi-square analysis of these results shows no differ-

ences between the TV and NTV groups.

TASLE XVI

CHI-SQUARE ANALYSIS OF THE FREE COKEENTS ON THE COURSE

EVALUATION SCALE FOR THE TV AND NTV GROUPS

 

 

Complimentary Helpful Complaining

 

N Comments Comments Comments Total X2 ngg

TV group 86 9 26 25 60

0.33 6.00

NTV group 81 9 19 19 h7

Total 107 18 us 1.1. 107
 

Comparing the number of students in each section who responded

by making a comment with the total number of students in each section

who could have responded, revealed a Chi-square value significant at

the I; level of confidence, as shown in Table XVII on page 126. Evi-

dently the students in the television section felt more of a need to

make some kind of a comment about the course than did the students in

the non-television section, indicating a dissatisfaction with the

course.

From the results of the findings on the Course Evaluation Scale

it is clearly indicated that the students undergoing discussion by

means of the television technique held a significantly less favorable
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opinion about the course than did the students in the face-to-face

situation. It may be inferred that the inter-personal relationships

TASLE XVII

CdI-SQUARE ANALYSIS OF CES FOR TV AND NTV GROUPS

ON TEE BASIS OF COME-PETS AND NO COr‘Iffl‘JTS

 

 

 

TV NTV Total X2 x219;

Comment h8 37 85

7.08 6.6h

No Comment 38 1.1. 82

Total 86 81 167
 

between the students and the instructors in the television group were

not as good as those displayed in the non-television group, and that

the students in the fonner group displayed more hostility as evidenced

by the significantly greater number of comments made. Such findings

bear out the argument presented in Chapter One that the absence of

maximum feedback would result in the lowering of class morale and a

corresponding increase in the amount of hostility and insecurity dis-

played by these students.

VI. SUNEARY

The basic data for each individual was key-punched on IBM cards

and the basic calculations were accomplished by the use of electronic

calculating machine. All other computations were performed on a hand

mechanical calculator. The original data for each student and summari-

zation of subgroup data is shown in the Appendixes.
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Analysis of the data obtained on the Pre-test and Post-test

measures of the Achievement Test indicates that there were no signifi-

cant differences due to the ability level of the students, the prefer-

ence for instruction of the students, the sex of the students, or the

two discussion techniques. Nor were there significant differences due

to the interaction effects of these variables.

Analysis of the Pre-test and Post-test data obtained on the Mis-

conceptions about Education Scale indicates no significant differences

due to any of the main or interaction effects, and all null hypotheses

were accepted.

Analysis of the Pre-test and Post-test data obtained on the

Minnesota Teacher Attitude Inventory showed a significant interaction

effect between the preference for instruction and the discussion tech-

niques variables. Interpretation of this finding seems to indicate that

under the conditions of the present investigation the combination of

face-to-face discussion techniques and a preference for a cognitive

type of instruction produces the most favorable attitudes toward teach-

ing as measured by the Minnesota Teacher Attitude Inventory. All other

null hypotheses for this criterion were accepted.

Analysis of the Course Evaluation Scale indicates a significant

difference between the students due to the discussion techniques. A

significant difference between the students in the television and non-

television groups were found for the total scale and for ten of the

twenty-two items on the scale all of which favored the non-television

students. Further analysis of the free comments by the students indi-
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cated that the students in the television section made a significantly

greater number of comments than the students in the face-to-face sec-

tion. Interpretation of these findings seems to indicate that the stu-

dents in the face-to-face situation held a more favorable opinion of

the course than the students in the television discussion situation.

The morale of these students was higher and they displayed less in-

security and hostility than the television students as inferred from

the fewer number of comments. All other null hypotheses concerning

the Course Evaluation Scale were accepted.



CHAPTER VII

SUMMARY AND CONCLUSION

I. SUMMARY

ThngrOblem

It was the primary purpose of the present study to determine the

relative effectiveness of face-to-face discussion and discussion by means

of television on educational outcomes in a large class. The use of in-

structional television has increased rapidly in the past few years, but

little is known about its efficacy in the discussion situation. Research

evidence indicates that the discussion method is a superior instructional

technique for teaching problem-solving techniques and where the objective

is the learning of abstract materials. Learning theory and the evidence

from.at least one study in communication theory suggests that feedback

between the instructor and the students is an important factor in the

learning of abstract material. It was theorized that under conditions

of television discussion the absence of maximum feedback would prove a

handicap to both the instructor and the student, and would result in

less satisfactory educational outcomes as well as a lowering of student

morals and no increase in insecurity and hostility on the part of the

student.

.A review of the instructional television literature revealed

that the type and quality of studies conducted so far has contributed

little to an understanding of the problem.and that few studies have been
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concerned with the discussion techniques.

Thg’Desigg

The study employed a fouraway factorial design with two levels

in each of the classification variables. The four independent variables

were: (1) the discussion techniques, (2) the ability level of the stu-

dents, (3) the preference for instruction of the students, and (h) the

sex of the students. The combination of two levels for each of the in-

dependent variables allowed the formulation of fifteen testable null

hypotheses of which four were single or:eain.effects and eleven were

interacting effects. Educational outcomes were measured on the basis of

four dependent variables: (1) achievement of course content, (2) atti-

tudes toward teaching, (3) misconceptions about education, and (h)

opinion of the course. The design.made it possible to test each of the

dependent variables for the fifteen null hypotheses thus allowing for a

total of sixty testable null hypotheses. The control of variable errors

was afforded by randomization of subjects, rotation of instructors be-

tween the discussion groups, and the use of covariance statistical a-

nalysis.

Egperinental Procedures
 

The experiment was conducted in an Educational Psychology course.

Facilities included an originating room, two viewing classrooms, and the

necessary equipment for television production. The papulation consisted

of all lichigan State University students enrolling in Section h, of

Foundations of Education 200 in the Fall Term of 1957. The final sample
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consisted of one-hundred and sixty-seven students. The students were

randomly assigned to a television and a non-television group. In the

television group discussion was conducted over the closed-circuit tele-

vision system and in the non-television group discussion was conducted

in the classroom in a face-to-face situation.

Evaluation Instruments

The ability level of the students was measured by the American

Council on Education Psychological Examination. The preference for in-

struction was measured by the Preferred Instructor Characteristics Scale,

an instrument designed to measure the students' preference on an affec-

tive-cognitive continuum wherein "affective” denotes a preference for

the inter-personal, student-centered type of instruction and "cognitive'

denotes a preference for a subject-centered, intellectual type of in-

struction. The PICS has a reliability of about .90.

Achievement was measured by a fifty-item multiple-choice achieve-

nent test over the course content. Reliability of this instrument was

found to be about .52. Attitudes toward teaching was measured by the

linnesota Teacher Attitude Inventory, an instrument designed to measure

the students' score on attitude statements about teaching in comparison

with successful teachers. The MTAI has a reliability of about .90.

Misconceptions about education was measured by the Misconceptions

about Education Scale, designed by the writer and a colleague to measure

the students conceptions about irrational beliefs in education and psy-

chology. The ES has a reliability of about .63.

Student opinion about the course was measured by the Course Evalu-
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ation Scale, adapted from a similar instrument used in research at

Pennsylvania State University. It consisted of’twenty-two items about

the instruction.and the course designed after the Likert technique.

Additional space was provided for free comments.

The basic data was summarized by use of an electronic computer

and completed by use of a mechanical calculator. The data was tested by

the analysis of variance and covariance, the ‘t‘ test, and the Chi-square

test. The level of confidence for all test of assumptions was set at the

11 level of confidence, and the level of’confidence for the criterion

tests was set at the 5% level.

Results

1. .Achievement criterion - There are no significant differences

in achievement due to the ability level of the students, the preference

for instruction of the students, the sex of the students, or the dis-

cussion techniques, nor are there any significant interaction effects due

to the above variables and all null hypotheses are accepted.

These findings agree substantially with other research in the use

of instructional television. Many'experimenters have interpreted such

findings to mean that television instruction is equally effective as con-

ventional instruction. It may be, however, that the measuring instru-

ments are not sensitive enough to detect differences, and this was

possibly the case in the present investigation since the.Achievement

Test had a low reliability.

2. Misconceptions about Education criterion - There are no sig—

nificant differences due to the ability level, preference for instruc-
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tion, or sex of the students, or the discussion techniques, nor are

there any significant interaction effects due to the above variables

and all null hypotheses are accepted.

In only one other study has a similar instrument been used. A

Hisconceptions about Psychology test was used in the Miami University

study (39), and in comparisons of large class and control sections of

small classes a significant difference was found favoring the control

classes.

In the present study the lack of significant differences may have

been due in part to the fact that the instrument was weak from the stand-

point of reliability.

3. Attitude toward Teaching criterion - There is a significant

interaction effect due to the preference for instruction and the dis-

cussion techniques variables, and the null hypothesis concerning the

PICS x TECH interaction is rejected. All other null hypotheses were

accepted. Interpretation of this interaction indicates that the com-

bination of students with a preference for a “cognitive" type of in-

struction and the face-to-face discussion technique is most conducive to

the promotion of attitudes toward teaching as measured by the Minnesota

Teacher Attitude Inventory under the conditions of the present experi-

ment.

No other studies to the writer's knowledge have used these in-

struments in instructional televisionresearch, and therefore no com-

parisons can be made. The effect obtained in the present study could

have been obtained on a chance basis alone, however, the phenomenon
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does merit more study.

1;. Opinion about the course criterion - There is a significant

effect due to the discussion techniques variable and the null Wthesis

concerning the discussion variable is rejected. All other null hypothe-

ses are accepted. Interpretation of this finding indicates that the stu-

dents under the conditions of face-to-face discussion held a mom favor-

able opinion of the course than the students under the conditions of

television discussion. Comparisons of the two groups on individual items

of the scale verified these findings. Comparisons of free comments made

by the students indicated a significantly greater number of criticisms

were made by the students under the conditions of television discussion.

It is suggested that this is an indication of the lower morale of the

students in the television discussion group and evidence of greater hos-

tility and insecurity.

Limitations 93 the Study
 

The present study was not without its limitations. Replication

was not provided for in the present study. Verification of results and

less hazardous generalizations are afforded by replication. It was pre-

viously discussed that replication in the present investigation was im-

practical, nevertheless the study was limited in this respect and its

generalizability less certain.

A second limitation of the present study was the weaknesses of

two of the criterion instruments, the PAT and the MES, as indicated by

their low reliability. It is possible that more significant findings

would have been obtained had these instruments been more carefully
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planned and tested at the outset of experimentation. The findings of any

study even negative findings, are more satisfying to the experimenter and

more important to his profession, when he is certain that the instruments

he is using are yielding maximum results. The most obvious method for

rectifying this limitation would be to lengthen both tests.

No matter how carefully the experimenter attempts to determine and

control sources of error prior to experimentation, frequently during the

course of the experiment or in the analysis and interpretation process,

additional sources of bias are discovered. As was suggested in the dis-

cussion relative to the findings of a significant interaction between the

PICS x TECHNIQUES variables, it was possible for instructor bias to have

contaminated these results. The instructors may have displayed differ-

ent degrees of 'cognitiveness' and "effectiveness" under the conditions

of face-to-face and television discussion. However, even if this bias

did exist it bears out the original argument that under conditions of

partial feedback both the instructor and the student are handicapped and,

in effect, merely intensified the conditions of partial feedback already

existing.

The effect of the lecture period in the present study cannot be

separated from the other effects although it was equalized for both

groups of students. A decisive study of instructional television dis-

cussion must limit the experimental conditions to discussion only. The

presence of the lecture may have been the factor that results in no dif-

ferences being found on the achievement and misconceptions criterion.

Inasmuch as the experiment was an attempt to study the problem in a real-
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istic and practical situation, this is not considered a serious limita-

tion.

II. CONCLUSIONS

Conclusions based on the findings of the present study cannot

logically be carried beyond the present experimental situation without

further replication and research. With these limitations in mind the

following conclusions seem warranted:

l. The results of the achievement criterion and the misconcep-

tions about education criterion are inconclusive. There is no evidence

to indicate the superiority of either the face-to-face discussion or the

television discussion methods for producing educational outcomes on

these criteria. Neither is it possible to generalize from this evidence

that the two discussion methods are equally effective in producing edu-

cational outcomes on these criteria.

2. The combination of face-to-face discussion method and "cogni—

tive" students, as measured by the Preferred Instructor Characteristic

Scale, is much more effective in increasing student attitudes toward

education, as measured by the Minnesota Teacher Attitude Inventory, than

is the combination of face-to-face discussion and."affective“ students.

3. Television discussion is about equally effective for "cogni-

tive" and 'affective' students in increasing attitudes toward teaching,

but is much less so than face-to-face discussion with "cognitive“ stu-

dents.

h. Face-to—face discussion produces more favorable student
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opinions about the course than does television discussion.

5. Face-to-face discussion results in fewer student criticisms

of the course than does television discussion.

III. SUGGESTIONS FOR FUTURE RESEARCH

The majority of instructional television experimentation to date,

in comparing television and conventional classroom.instruction, has

found no differences to exist in the achievement of course content. This

finding has been interpreted as indicating that the two methods are

equally effective. Where achievement is defined as the comprehension of

factual and infbrmational data about the course, and it is so defined in

the vast majority of studies, such an interpretation is probably relevant.

In another context, however, achievement may be defined as the ability

to apply principles and concepts, to draw inferences, to synthesize, to

perceive relationships, and to evaluate. Is television instruction as

effective as conventional classroom methods where the above objectives

are to be met? No definitive studies have as yet beenrmade to answer

this question, mainly'because the criterion instruments have not been

constructed to measure such objectives. Future research should be con-

cerned with developing more sensitive instruments to measure the above

Objectives and in applying these instruments to the problem.of the

effectiveness of the two types of instruction.

The closely related problem of attitude changes would seem a

needed area for future research. EWidence from.the present study indi-

cates that face-to-face instruction is more effective than television
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instruction for certain kinds of students in producing attitude changes.

This interrelationship needs to be investigated much more thoroughly.

What subject-matter attitudes are most affected by different types of

instruction? What types of students are most affected in their attitude

changes? What is the interrelationship between attitudes, student pre-

ferences, and types of instruction? These are but a few of the questions

that need to be answered.

What is the relationship between student morale and learning?

Does the fact that a student has an unfavorable opinion of a course mean

that he will not learn as well as students whose opinion is more favor-

able? If such a relationship exists, is it as true for the learning of

factual information as for the learning of more emotionally laden atti-

tudes? Is good classroom morale more important for some students than

for others? How important are teacher-student relationships? Do poor

relationships actually interfere with learning for all types 'of objec-

tives? How do they affect teacre rs? Are some teachers affected differ-

ently than others? The answers to these mestions would seem to be im-

portant for television instruction.

The problem of feedback in itself is an intriguing one. Does the

instructor acquire cues that alter his instruction in a face-to-face

situation that he would not acquire in a less personal situation? What

cues are important? Are different cues important for the learning of

different kinds of materials? Are some students better able to commi-

cate cues to the instructor than other students? Are some instructors

lure capable of recognising important cues than other instructors?
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Again the answers to these questions are directly related to the prob-

less of television instruction and discussion.methods.

The problems suggested by the Preference for Instruction Charac-

teristic Scale are likewise intriguing. This is as yet a new and un-

tried instrument that seems to have promise for research. Is there a

relation between the students' emotional needs and his preference for

certain kinds of instruction? In uhat particular kinds of instruction

will students with different preferences profit most? What is the rela-

tionship between intellectual ability and.preference for instruction?

tire sose instructors better able toumeet the needs of certain students

than other instructors? Do different instructors prefer different kinds

of students? Is there a relationship between the students' preferences

on this scale and his vocational choice?

There are many more problems that need to be answered in the use

of television as an instrument for instruction than have been answered

thus far by research. The use of television in the schools will no

doubt continue to grow, and it is vitally important that its strengths

and weaknesses be much.more thoroughly understood than they are under-

stood at the present time.
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Preferred Instructor Characteristics Scale

Directions:

What kind of an instructor do you prefer? In the following items you

will find two instructor characteristics paired. From each pair choose the

one characteristic you most prefer. Then mark your choice in the proper

column on the special answer sheet. Do not omit am items. This is to find

out your preferences. There are 93 right _o_r_ wrong answers.

I prefer an instructor who:

1. a. is an expert. 10. a. is friendly.

b. treats us as mature people. b. is well known in his field.

2. a. makes the classroom pleasant. 11. a. covers all the material.

b. thinks logically. b. understands our point of view.

3. a. understands our point of view. 12. a. is interested in us.

b. is well known in his field. b. is dedicated to his subject.

it. a. is dedicated to his students. 13. a. is an expert.

b. is dedicated to his subject. b. is dedicated to his students.

5. a. thinks logically. 1b. a. is well known in his field.

b. is friendly. b. treats-us as mature people.

6. a. is well known in his field. 15. a. covers all the material.

b. makes the classroom pleasant. b. makes the classroom pleasant.

7. a. is interested in us. l6.a. understands our point of view.

b. covers all the material. b. is dedicated to his subject.

8. a. is dedicated to his students. 17. a. is interested in us.

b. knows the theoretical background b. knows the theoretical background.

at his subject. of his subject.

9. a. think! logically. _ 18. a. is friendly.

b. treats 118 88 mature people. b. covers all the material.
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I prefer an instructor who:

l9.a..makes the classroom pleasant.

20.

21.

22.

23.
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25.

26.

28.

29.

30.

b.
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a.
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a.

b.

8.

b.

a.

b.

a.

b.

a.

b.

a.

b.

a.

b.

a.

b.

a.

b.

31.

is dedicated to his subject.

knows the theoretical background 32.

of his subject.

understands our point of view.

is interested in us. 33.

is an expert.

is dedicated to his students. 3h.

thinks logically.

treats us as mature people. 35.

covers all the material.

is dedicated to his subject. 36.

is friendly.

makes the classroom pleasant.

knows the theoretical background

of his subject.

is an expert.

understands our point of view.

is dedicated to his students.

is well known in his field.

is dedicated to his subject.

treats us as mature people.

is friendly.

knows the theoretical background

of his subject.

is an expert.

makes the classroom pleasant.

as

b.

as

b.

b.

a.

b.

a.

b.

a.

b.

1&9

8o

thinks logically.

is interested in us.

treats us as mature people.

knows the theoretical background

of his subject.

is an expert.

is friendly.

thinks logically.

understands our point of view.

is interested in us.

is well known in his field.

is dedicated to his students.

covers all the material.

Check to egg if 192 left any blanks.
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Scoring Key

Preferred Instructor Characteristics Scale (PICS)

Item Cognitive Item Cognitive

Response Response

1 a 19 b

2 b 20 a

3 b 21 b

h b 22 b

S a 23 b

6 a 2b a

7 b 25 b

8 b 26 a

9 a 27 b

10 b 28 a

11 a 29 b

12 b 30 a

13 a 31 a

1h a 32 b

15 a 33 a

16 b 3h a

17 b 35 b

18 b 36 b
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People are especially likely to remember

(a) startling facts.

(b) facts which they expected.

(c) facts about which they had no previous background or expectation.

Interference between two learning situations can best be avoided

(a) by making sure that a correct response is made in the first

situation.

(b) by warning the learner against transferring responses.

(c) by teaching why a certain response is successful in the first

situation.

(d) by presenting the situations only after readiness has developed.

A psychologist trying to understand the significance of a delinquent's

acts would be especially concerned about

(a) his religious knowledge and beliefs.

(b) his history of school achievement.

(c) his attitudes toward authority.

((1) his understanding of principles of good conduct.

 

Tension during an activity is eliminated if the person

(a) has readiness for the activity.

(b) has emotional support from classmates and teachers.

(c) is certain he will reach his goals.

(d) is genuinely interested in reaching the goals set.

When group decision is used to set goals,

(a) the group members act in accord with the decision.

(b) goals are set to fit the slower members of the group.

(c) performance is close to capacity.

The chief fault of ability grouping is that

(a) it makes no provision for social-emotional differences.

(b) it works an emotional hardship on the less able group.

(c) it cannot markedly reduce the range of individual differences.

Compared to older drill methods modern activity methods

(a) place less emphasis on learning through active practice.

(b) place more emphasis on learning through active practice.

(c) make more provision for evaluation and reinforcement of responses.

(d) require more active responses to meaningful complex situations.

An action does not show good adjustment if

(a) it is unlikely to attain its purpose.

(b) the person acts without considering the facts.

(c) the person chooses a course of action which increases his tension.

(d) the person leaves some of his needs unsatisfied.

Overlearning is primarily the result of

(a) extra practice.

(b) strong motivation.

(c) pressure to pass examinations.

(d) r..: of failure.
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The accepting teacher

(a) does not judge whether the pupil's word is good.

(b) considers the pupil's feelings and judgments.

(c) tries to provide the pupil with continual success.

Constant criticism of the pupil's original ideas is quite likely to

teach his

(a) to insist on high standards.

(b) to rebel against adults.

(c) to follow others' suggestions.

(d) to take responsibility for himself.

The basic vocabulary of fourteen-year—olds is in the neighborhood

of words.

Good adjustment is a matter of

(a) contentment.

(b) confidence.

(c) co-Opertiveness.

(d) conscientiousness.

.A traditional testing procedure may have the following bad effect:

(a) it provides little incentive to study.

(b) it provides the student no basis for judging which outcomes are

considered important.

(c) it rewards behavior which is contrary to the objectives.

The level of aspiration of poor students

(a) will be set cautiously.

(b) will be set unreasonably high.

(c) cannot be predicted.

(d) will vary widely from trial to trial.

If a student is to gain the right sort of satisfaction from.performing

a good action, the situation should be set up so that before the action

the pupil is

(a) challenged.

(b) relaxed.

(c) threatened.

(d) mildly irritated.

Transfer of a behavior pattern learned in one situation to a new

situation.will occur if

(a) the situations are the same in all perceptible respects.

(b) the learner thinks of the situations as similar even if they

actually are not.

(c) the situations are closely similar and the learner sees this

SimilaritYe

In attitudinal learning, the model alters

(a) the learner's readiness.

(b) the situatien to which response is made.

(c) the provisional try.

(d) the consequence of the response.
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The most significant function of subject matter learning is

(a) teaching specific responses to problems.

(b) clarifying situations to be encountered in future living.

(c) developing readiness for later subject matter.

(d) teaching technical vocabulary.

A.democratic home is best described as one

(a) where the children have as much influence on decisions as the

parents do.

(b) where the children are allowed to make decisions about their own

activities.

(c) where the children make decisions about family affairs.

(d) where the children's desires are freely expressed and considered

in making decisions.

.Anecdotal records placed in the school file should be

(a) a random sample of the pupil's behavior.

(b) incidents representing unusual behavior by this pupil.

(c) incidents which raise special questions or give new evidence about

the pupil.

(d) incidents in which the pupil's difficulties are exemplified.

Ps cholOgy contributes to education by

(a defining what goals the teacher should strive for.

(b) testing commonly held beliefs about learning and educational

procedures.

(c) showing what methods or techniques the teacher should use.

(d) stressing “new methods" of teaching.

Frank (age 20) is sour’and rude. He has a chip on his shoulder..A

trained counselor would view him in this ways

(a) If Frank would change his attitude, he could be helped.

(b) Frank evidently doesn't know how to satisgy'his needs.

(c) Frank's unfortunate character was probably fixed in early childhood.

(d) Frank's behavior would change if people were pleasant to him.

.Allowing the student to express his disagreements with authority is

es ecially important in teaching subjects

(a that students enter with definite ideas.

(b) which arouse emotional reactions.

(c) where answers are supported by reasoning.

The particular advantage of a standardized reading test is that

(a) it presents the same task to all pupils.

(b) it permits a comparison of the pupil's score with the score expected

for his grade.

(c) it presents selections unlike those from everyday books.

(d) all reading tests give essentially the same information.

The teacheerho obtains a sociogram by asking pupils whom they wish to

work with should form groups

(a) to put together pupils who choose each other.

(b) to break up mutual-choice pairs and other cliques.

(c) on the basis of educational needs without regard to the socicmetric

result.

(d) to put together pupils of equal popularity.
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Practice on a skill is particularly valuable for

(a) improving understanding.

(b) reducing time required for each movement.

(c) developing discrimination.

15h

Of these self-concepts, the most desirable one is:

(a) whatever I do is good.

(b) if I fail at something, it isn't very important.

(c) I am capable of reaching my goals.

(d) I am constantly alert to my weaknesses.

Which of these habits, considered by itself, would be strong evidence

of maladjustment to an adult?

(a) Driving hard to attain political prominence.

(b) Finding fault with the work of others.

(c) Enjoying wildly imaginative fiction.

(d) Taking poor care of one's property.

General scholastic ability is a term used to refer to

(a) the pupil's record on standard achievement tests.

(b) innate mental ability.

(c) performance on a variety of problem-solving tasks.

(d) a combination of special abilities and talents.

Which of these would be most likely to suggest faulty emotional develop-

ment in a ninth-grade girl?

(a) Lack of interest in boys.

(b) Striving for perfection in all her work.

(c) Getting along smoothly with teachers.

(d) Strong interest in music, with only passive interest in other

schoolwork.

The basic question in determining objectives is:

(a) What learning will be needed in later courses?

(b) What does the community want a young person to know?

(c) What behaviors are needed to perform successfully in this society?

(d) What can each of the school subjects contribute to development?

"Developmental tasks" are those learnings which .

(a) the culture expects all members to master'at a particular age.

(b) depend primarily on physical maturation.

(c) the child must complete before he is ready'fOr school.

(d) are nearly complete by the time the child reaches puberty.

An.adolescent boy is asked to climb a ten-foot ladder, and shows panic

at the danger of falling. This is best interpreted as showing

(a) a specific fear conditioned in infancy.

(b) a general attitude of insecurity.

(c) negativism stemming from.difficulty with adult authority.

(d) displaced emotion resulting from some incident earlier in the day.

By the definition in the text, attitudes differ from.ather'meanings in

this'way:

(a) They are less clearly expressed.

(b) They are fanned more indirectly.

(c) They involve acceptance or rejection.

(d) They apply to general classes of objects or events.
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Practice material for typing courses will prove best, in terms of

ability to type later on whatever job the student gets, if

(a) the material resembles closely the sort of copy used on most jobs.

(b) the material includes a complete coverage of varied words and

sentences (for example, pharmaceutical terms like "polymyin") to

include all letter combinations even though some are uncommon on jobs.

(c) the material is relatively easy, so that there is a high degree of

over-learning of speed for the copy practiced.

To avoid the faults of tests as an evaluation procedure, tests should

be

(a) used chiefly for the less important objectives.

(b) used regularly throughout the course.

(c) reserved for final evaluation at the end of the course.

(d) given little weight in marking.

When a teacher invents a new teaching procedure, psychology's chief

contribution is to provide

(a) a scientific method for determining its value.

(b) principles that the proposal should conform to.

(c) superior procedures which.made the invention unnecessary.

(d) ways of studying individuals when the procedure fails.

A. rson adopts the standards of the group that

(a he is with at the time.

(b) accepts him in a friendly fashion.

(c) he believes he is like.

.A teacher's case study of a pupil'begins‘with

(a) administration of a general series of readiness tests.

(b) Observation in varied situations.

(c) a detailed interview.

Setting up an individualized program.for each pupil

(a) is especially useful in developing definite, easily checked skills.

(b) leads to less thorough coverage than a program of uniform.assignments.

(c) is practicable only where pupils have quite similar readiness.

(d) provides for social development as well as intellectual growth.

Inattention ordinarily means

(a) lack of readiness.

(b) lack of interest.

(c; poor study skills.

(d low mental ability.

Motion pictures are especially useful in teaching about

(a) events involving motion of change.

(b) experiences familiar to the pupil, but in which he has been emo-

tionally involved.

(c) events which the pupil has not experienced.

When pupils are graded on the basis of their ability,

(a) good grades become an attainable goals.

(b) students no longer see grades as rewarding.

(c) the better students are doomed to frustration.
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Socialization is concerned with deve10ping

(a) social-emotional adjustment.

(b) attitudes, likes and dislikes, and beliefs.

(c) skills needed.for'keeping alive and well.

(d) patterns of action expected by one's group.

Governments are often classified into such groups as democracy,

dictatorship, monarchy, etc. In advanced subjects, thinking is

im roved by

(a) stating generalizations in terms of'these concepts.

(b) reclassifying on some other'basis before generalizing.

(c) subdividing the group before stating generalizations.

The advisable relation between early practice and explanation is this:

(a) Explanation should be introduced only after the learner has passed

the random trial-and-error stage.

(b) Practice should be allowed before explanation only if it is needed

to make the explanation intelligible.

(c) Practice and explanation should be alternated, in roughly equal

proportion.

(d) Explanation should be offered only when the learner realizes that

his form is poor.

Among five superior fourth-graders who can do arithmetic at the sixth-

grade level, we would expect that

(a) four of the five can read at the sixth-grade level.

(b) the average reading ability will be at the fifth-grade level.

(c) four of the five will have fourth-grade reading ability.

Evaluation of school learning refers to

(a) preparation and administration of objective tests.

(b) assignment of marks on the basis of performance.

(c) Judging the adequacy of responses.

(d) making provision for individual differences.

Which of these traits of teachers is most liked by pupils?

(a) maintains an objective, impersonal attitude.

(d) Has high intellectual ability.

(o) Is sympathetic.

(d) Sets standards which are easy to attain.
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Scoring Key

Pre And Post Achievement Test (PAT)

Item Correct Item Correct

Response Response

1 b 26 a

2 c 27 c

3 c 28 c

h c 29 b

S a 30 c

6 c 31 b

7 d 32 c

8 b 33 a

9 a 3h b

10 b 35 c

11 c 36 a

12 d 37 b

13 b 38 b

1h c 39 c

15 c ho b

16 a hl a

l? b h2 a

18 c h3 c

19 b hh c

20 d as d

21 c h6 b

22 b h? b

23 b h8 b

2h b h9 c

25 b 50 c
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Please read each statement carefully and then indicate whether you believe

it is TRUE or FALSE by marking the appropriate space on the answer sheet.

1. The number of man's senses is five.

2. Girls are not more moralistic and better behaved by nature than boys.

3. Long slender hands indicate an artistic nature.

1;. Most stealing offenses by Junior High students are not serious.

5. The limits for the development of any student are set more by his

desire and persistence than by his heredity.

6. There are characteristic racial differences in intelligence.

7 . Outstandingly beautiful girls are usually not as intelligent as girls

who are not so beautiful.

8. The basic needs of adolescents are not different from the needs of

people of other ages.

9. Smoking among young people is a sign of maladjustment.

10. Students who are impertinent and defiant are usually exhibiting signs

of personality problems.

11. The speed of forgetting is slowest imediately after material (such as

a poem) has been learned.

12. Social acceptance and the need for recognition are not necessarily

motivational forces.

13. Fearfulness is not an indication of underlying behavior problems in

children but is common among young children.

lb. Subject-matter must have personal meaningto become interesting to

the learner.

15. Thoughtlessnsss in students should be looked for by the teacher as a

sign of serious emotional problems.

16. The student who constantly interrupts class proceedings is showing

signs of maladjustue nt.

17. One cannot detemine what his life vocation should be by the use of

tests.

18. Pupils should be given heavy study loads so as to hasten maturation.

19. Many eminent men were feeble-minded when they were young.

20. You can estimte a person's intelligence pretty closely by his facial

characteristics.
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Pupils who are consistently restless are usually displaying symptoms

of an emotional problem.

Women (as a group) are inferior to men (as a group) in intelligence.

Grades are important for forecasting a student's vocational success.

Carelessness in work is usually an indication of an underlying

emotional problem.

Unsocialness is not a serious problem but is usually characteristic

of the "braim" or intellectual student.

Students who are usually disorderly are in need of help for some

emotional problem.

Intelligence test scores cannot be increased by training.

Practice nukes perfect.

Cruelty and bullying are not serious signs of maladjustment.

It is usually helpful in teaching to classify people into types or

categories.

31. A person who has a square jaw will usually have a great deal of will

32.

33-

pmr.

Children who are large for their age are usually not as intelligent as

children who more nearly approach the size norms for their age.

Dishonesty is indicated when a person does not look you in the eye.

3h. A high forehead usually indicates intellectual superiority.

35.

36.

37.

38.

39.

to.

’41.

If you have enough will power you can compensate for most defects of

w or mm.

The teacher need not concern himself with mental health as there are

specialists to do this.

Students who are easily discouraged need extra help and confidence but

their problems are not usually serious enough to be referred to a

counselor or psychologist.

The use of profanity by young people does not constitute a behavior

pmbleme

Since the major concern of teachers is intellectual growth, the growth

of the personality is of only minor importance to teachers.

One need not understand the culture in order to understand the behavior

of young people.

Over-study and over-work can cause feeblemindedness.
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51.

52.

53.

St.

55.

61.
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Adolescence is a biological phenomenon and has no relation to the

culture.

In most cases, disobedience is not a sign of serious maladjustment.

Continued unhappiness is usually not a sign of a serious emotional

problem but indicates a lack of interest or the need for friends.

Children who are weak and retarded physically are usually especially

intelligent.

In general, gifted children require less direction and guidance than

average or dull children.

Social values of teachers are usually the same as the social values of

the upper classes.

Grades in school subjects are a reliable and valid means for measuring

a student's total growth.

Working class people are eager to learn and accept "middle-class"

values.

The study of mathematics is valuable because it helps develop logical

thinking.

Usually, adolescents need help with problems related to sex maturation.

Adolescents are basically negativistic.

There are innate differences in intelligence between different races.

All men are not created equal in the capacity for accomplishment.

Failing a student is a very good way to motivate him to improve his

work.

Teachers usually have risen into the middle classes from the upper-

lower classes.

Tardiness is usually an indication of an emotional problem.

LG. and intelligence are the same thing.

Man is an intellectual being and his emotions play an insignificant

part in his behavior.

Being overly-sensitive is typical behavior of adolescents.

An expectant mother can influence the character of her unborn child.
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Scoring Key

Misconceptions About Education Scale (MES)

Item Correct Item Correct
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This scale is designed to help your instructors in evaluating the effectiveness of

instruction in this course. Your responses will have no bearing on your grade. In

order to be of madman value, you are asked to be sincere, honest and objective in

your answrs.

Please choose the alternative which best completes each statement for £92 and mark

the appropriate space on the answer sheet.

1. As far as the information in this course is concerned,

a. I think it will be very useful in my future teaching.

b. I think it will be somewhat useful in my future teaching.

c. I am not sure whether or not it will be useful in my future teaching.

d. I think it will be of little use in nw future teaching.

e. I think it will be of no use in W future teaching.

2. In the future whenever there is an opportunity to find out more about the sub-

ject matter in this course,

a. I will positively do so. 7

b. I will probably do so.

c. I don't know what I will do.

(1. I will probably not do so.

e. I will positively not do so.

3. The information in this course is

a. very interesting to me.

b. somewhat interesting to me.

o. neither interesting nor uninteresting to me.

d. somewhat uninteresting to m.

e. very uninteresting to me.

1;. Now that I have had some experience in this course,

a. I am very glad I took the course.

b. I am glad I took the course.

0. I am neither glad nor sorry I took the course. .

d. I am sorry that I took the course.

e. I am very scrry I took the course.

5. If I have the opportunity to take an advanced course similar to this one,

a. I will certainly do so.

b. I will probably do so.

c. I don't know what I will do.

d. I will probably not do so.

e. I will certainly not do so.

6. The subject-matter in this course is

a. very practical.

b. somewhat praetical.

c. neither practicalmr impractical.

d. somewhat impractical.

e. very impractical.

7. In comparing the lecture and discussion portions of this course, I feel that 190

a. is much more informative than the discussion.

1:- is somewhat more informative than the discussion.

c. and discussion are equally informative.

d. is "somewhat lass informative than the discussion.

e. is much less informative than the discussion.



Do you think that you have learned as much.over television as you would have

learned in.a similar course, but taught without the use of television?

a. Much more.

b. A little more.

c. About the same.

d. A little less.

a. Much less.

9. Do you think this course is more or less valuable than it would have been if to?

10.

12.

13.

11*.

vision had not been used?

8. Much more valuable.

b. Somewhat more valuable.

c. About the same.

d. Somewhat less valuable.

e. Much less valuable.

As far as class participation is concerned, I would have liked to participate

a. mmeh more. ‘

b. a little more.

e. no more than at present.

d. a little less.

a. much less.

. In comparing the panel discussion groups and 6 x.6 discussion groups, I feel

that the 6 x 6 discussion groups

a. were much more helpful than the panel discussion groups.

b. were somewhat more helpful.than.the panel discussion groups.

0. were neither more nor less helpful than the panel discussion groups.

d. were somewhat less helpful than the panel discussion groups.

e. were much less helpful than the panel discussion groups.

As far as the time devoted to discussion in the course, I would have liked to

have spent

a. much.more time on discussion.

b. a little more time on discussion.

0. no more nor no less time in discussion.

d. a little less time in discussion.

e. much less time in discussion.

Aside from the technical difficulties involved in presenting movies ever tele~

vision, I feel that the movies

a. were very useful.

b. were somewhat useful.

c. were neither useful nor useless.

d. were somewhat useless.

s. were very useless.

As far as the reading and reporting of journal articles once weekly is concerned

a. I think it was very helpful.

b. I think it was somewhat heldful.

c. I am not sure if it was helpful.

d. I think it was of little help.

e. I think it was of no help.

As far as the participation in panels was concerned,I would have liked

a. to participate much more in panel discussion.

b. to participate somewhat more in panel discussion

0. to participate neither more nor less in panel discussion.

d. to participate sanewhat less in panel discussion.

e. to participate much less in panel discussion.
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16. As far as the subject-matter of the lecture in comparison to textbook material

was concerned,

a. they were too much alike.

b. they were somewhat alike.

0. they were about right.

d. they were somewhat unlike.

0. they were too much unlike.

17. As far as television instruction is concerned, I think it is

a. much less disturbing than ordinary courses.

b. somewhat less disturbing than ordinary courses.

e. no more disturbing than ordinary courses.

d. sonewhat more disturbing than ordinary courses.

e. much more disturbing than ordinary courses.

18. As far as television instruction is concerned, I think that I can concentrate

a. much better than in ordinary classes.

b. somewhat better than in ordinany~classes.

o. no more nor less than in ordinary classes.

d. somewhat poorer than in ordinary classes.

e. much poorer than in ordinary classes.

19. As far as the instruction is concerned, I feel that it is

a. well above average.

b. above average.

c. about average.

d. below average.

e. well below average.

20. If I had it to do again, knowing what I now know, I would

a. positively choose a large television section.again.

b. probably choose a large television section again.

e. have no preference.

d. probably would not choose a large television section again.

e. positively would not choose a large television section again.

21. I feel that the objectives of the course have been

a. very well met.

b. well met.

c. satisfactorily met.

d. poorly met.

e. very poorly met..

22. As far as the instructors in this course are concerned, I think they are

a. among the best.

b. better than most.

c. about average.

d. poorer than most.

e. among the poorest.

23. Use the space on the back of this sheet to make any comments or suggestions that

you feel would be helpful to the instructors in improving the course.



165

Item Weights

Course Evaluation Scale (CES)

1.

2.

o

3

S.

 

6.

8.

9.

10.

12.

13.

1h.

15.

16.

17.

18 .

19.

20.

21.

22.
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APPENDIX C

EXPLANATION OF COMPUTATIONAL PROCEDURES

The following series of tables are included to show the manner

in which the data from the criterion measures for the sixteen subgroups

was arranged to test the null hypotheses by the analysis of variance and

covariance. A table is shown for each of the main and interaction effects,

in which appears the identifying number of the subgroups in each cell of

the table, the number of students in each subgroup, and the total numbers.

The original data was processed as follows:

1. The sums of scores, sums of squares and sums of cross-pro-

ducts were computed for each individual. i

2. The results for individuals from step one were combined by

subgroups and subgroup totals computed.

3. The subgroup summations were placed in their appropriate cells

in the tables shown below, and the summation of scores, sums of squares,

and sums of cross-products was completed for each cell of the table and

for the total of the table.

)4. The sunnnarized data for each table-u-the summation for each of

the. main and interaction effects—was tabulated and the adjusted post-

test sums of squares, variances and F ratios were computed. The results

of the final computations are presented in Chapter VI, "Analysis of the

Results."

By referring to the tables in this Appendix and using the origi-
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nal.data from.Appendix B, the sums of squares, adjusted sums of squares,

variances and F ratios can be computed.

922‘. Effects

TABLE C-l TABLE C -2

ARRANGEMENT OF SUBGROUPS FOR.ANAIXSIS ARRANGEMENT OF SUBGROUPS FOR ANALYSIS

 
 

  

 
 

 
 

 

 
 

 

 
 

  

 
 

OF ABILITY LEVEL (ACE) EFFECT PREFERENCE FOR INSTRUCTION (PICS).

High ACE Low ACE High PICS Low PICS 4"

Subgroup Subgroup Subgroup Subgroup

Number N Number N Total Number N Number N Total

1 3 9 3 1 3 5 3

2 3 10 3 2 3 6 3

3 ll 11 ll 3 ll 7 ll

1 11 12 11 1 11 8 11

5 3 13 3 9 3 13 3

6 3 111 3 10 3 111 3

7 ll 15 ll 11 ll 15 ll

8 11 16 ll 12 ll 16 11

Total 56 S6 112 Total 56 S6 112

TABLE C-3 TABLE C44

ARRANGEMENT CF SUBGROUPS FOR ANALYSIS ARRANGMNT 0F SUBEROUPS FOR ANALYSIS

OF SEX EFFECT OF DISCUSSION TECHNIQUES (TECH)

Male Female =Te1evision Non-Television

Subgroup Subgroup ISubgroup Subgroup

Number N Number N Total Number N Number N Total

1 3 3 ll 1 3 2 3

’2 3 h 11 3 11 1 11

5 3 7 11 5 3 6 3

6 3 8 11 7 11 8 ll

9 3 11 1.1 9 3 10 3

10 3 12 ll 11 ll 12 11

13 3 15 11 13 3 11. 3

11 3 16 11 15 11 16 11

Total 21 88 112 Total 56 56 112
  



Interaction Effects

TABLE C-S

ARRANGEMENT OF SUBGROUPS FOR ANALYSIS

OF ACE x PICS INTERACTION

 

 

 

 

 

High ACE Low ACE

Subgroup Subgroup

Number N Number N Total

1 3 9 3

2 3 10 3

High PICS 3 ll 11 11

1 11 12 11

Total 28 Total 28 56

S 3 13 3

6 3 11 3

Low PICS 7 11 15 11

8 ll 16 11

Total 28 Total 28 56

Total 56 56 112

TABLE C-6

ARRANGEMENT OF SUBGROUPS FOR ANALYSIS

OF ACE x SEX INTERACTION

 

 

 

High ACE Low ACE

Subgroup Subgroup I

Number N Number N Total

1 3 9 3

2 3 10 3

Male 5 3 13 3

6 3 111 3

Total 12 Total 12 2b

3 ll 11 ll

1 11 12 11

Female 7 ll 15 ll

8 ll 16 11

Total hh Total 11 88

Total 56 S6 112
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TABLE C-Y

ARRANGEMENT OF SUBGROUPS FOR ANALYSIS

OF ACE x TECH INTERACTION

 

 

 

 

High ACE Low.ACE

Subgroup Subgroup

Number N Number N Total

1 3 9 3

3 11 ll 11

TV 5 3 13 3

7 11 15 11

Total 28 Total 28 S6

2 3 10 3

1 11 12 11

NTV 6 3 11 3

8 ll 16 11

Total 28 Total 28 56

Total 56 S6 112
 

TABLE(3-8

ARRANGEMENT OF SUBGROUPS FOR ANALYSIS

PICS x SEX INTERACTION

 

 

 

 

High PICS Low PICS

Subgroup subgroup

Number N Number N Total

1 3 5 3

2 3 6 3

Male 9 3 13 3

10 3 11 3

Total 12 Total 12 21

3 11 7 11

1 11 8 11

Female 11 11 15 11

12 ll 16 11

Total 11 Total 11 88

Total U
1

O
N

U
1

0
\

112



179

TABLE C-9

ARRANGEMENT OF SUBGROUPS FOR.ANALYSIS

OF PICS x TECH INTERACTION

 

 

 

 

 

High PICS Low PICS

Subgroup Subgroup

Number N Number N Total

1 3 5 3

3 ll 7 11

TV 9 3 l3 3

11 11 15 11

Total 28 Total 28 S6

2 3 6 3

h 11 8 ll

NTV 10 3 11 3

12 ll 16 11

Total 28 Total 28 56

__Total 56 56 112

TABLE C-lO

ARRANGENENT OF SUBGROUPS FOR.ANALYSIS

OF SEX x TECH INTERACTION

 

 

 

 

Male Female

Subgroup Subgroup

Number N Number N Total

1 3 3 11

5 3 7 11

TV 9 3 11 11

13 3 15 11

Total 12 Total 11 S6

2 3 1 11

6 3 8 ll

NTV 10 3 12 ll

11 3 16 11

Total 12 Total 11 56

Total 21 88 112
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TABLE C-ll

ARRANGEMENT OF SUBGROUPS FOR ANALYSIS

OF ACE x PICS x SEX INTERACTION

   —— —

 

Low.ACE

  

 

 

 

High ACE

High PICS low TIES High PICS Low PICS

Subgroup Subgroup Subgroup Subgroup

Number N Number N Number N Number N Total

1 3 5 3 9 3 l3 3

Male 2 3 6 3 10 3 11 3

Total 6 Total 6 Total 6 Total 6 21

3 11 7 11 ll 11 15 11

Female h 11 8 11 12 11 16 11

Total 22 Total 22 Total 22 Total 22 88

Total 28 28 28 28 112

TABLE C-12

ARRANGEMENT OF SUBGROUPS FOR ANALYSIS

OF AGE 1 PICS x TECH INTERACTION

 

 

 

 

 

High ACE Low ACE

High PICS Low PICS High PICS Low PICS

Subgroup Subgroup Subgroup Subgroup

Number N Number N Number N Number N Total

1 3 5 3 9 3 13 3

TV 3 ll 7 11 11 ll 15 11

Total 11 Total 11 Total 11 Total 11 56

2 3 6 ' 3 10 3 11 3

NTV 1 11 8 11 12 11 16 11

Total 11 Total 11 Total 11 Total 11 56

Total 28 28 28 28 112
 



TABLE C-13

ARRANGEMENT OF SUBGROUPS FOR.ANALYSIS

OF ACE x SEX x TECH INTERACTION
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High.ACE Low ACE

Male Female Nale Female

subgroup Subgroup Subgroup Subgroup

Number N Number N Number N Number N Total

1 3 3 11 9 3 11 11

TV 5 3 7 11 13 3 15 11

Total 6 Total 22 Total 6 Total 22 56

2 3 1 ll 10 3 12 ll

NTV 6 3 8 11 lb 3 16 11

Total 6 Total 22 Total 6 Total 22 56

Total 12 1h 12 hh 112

TABLE 041

ARRANGEMENT CF SUBGROUPS FOR.ANALYSIS

OF PICS x SEX x TECH INTERACTION

High PICS Low PICS

male Female Male Female

Subgroup subgroup Subgroup Subgroup

Number N Number N Number N Number N Total

1 3 3 11 5 3 7 11

TV 9 3 ll 11 13 3 15 11

Total 6 Total 22 Total 6 Total 22 56

2 3 1 11 6 3 8 11

NTV lo 3 12 11 11 3 16 11

Total 6 Total 22 Total 6 Total 22 56

Total. 12 bh 12 11 112
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TABLE C-lS

ARRANGEMENT OF SUBGROUPS FOR ANALYSIS

OF ACE x PICS x SEX x TECH INTERACTION

 

 

 

 

 

 

High ACE Low ACE

High PICS Low PICS High PICS Low PICS

Subgroup Subgroup Subgroup Subgroup

Number N Number N Number N Number N Total

Male 1 3 5 3 9 3 13 3 12

Tv Female 3 11 7 11 11 ll 15 11 11

Total 11; 1h 11; lb 56

Male 2 3 6 3 10 3 111 3 12

NTV' Female 1 ll 8 ll 12 ll 16 11 NN

Total 1h 11 111 111 56
 

Total 28 28 28 28 112
 



APPENDK D

COMPUTATIONS TO TEST ASSUMPTIONS OF ANALYSIS

OF VARIANCE AND COVARIANCE



T
A
B
L
E
D
-
l

C
(
I
P
U
T
A
T
I
O
N
T
O

1
2
8
1
'
W
R
I
T
!

O
F

1
1
3
3
1
1
3
8
6
1
0
!
A
N
D

L
I
N
E
A
R
I
T
Y

(
F
W
E
B
S
I
O
N
W
S
U
B
M
P
S

O
N
P
A
T

  

N
a
t
u
r
e

o
f
V
a
r
i
a
t
i
o
n

S
y
m
b
o
l

d
f

S
m
s

o
f
S
q
u
a
r
e
s

V
a
r
i
a
n
c
e

 

S
u
b
g
r
o
u
p
r
e
g
r
e
s
s
i
o
n
c
o
e
f
f
i
c
i
e
n
t
s

3
1

k
-
l

a
b
o
u
t

c
o
m
m
o
n
c
o
e
f
f
i
c
i
e
n
t

1
5

-
1
6
8
.
2
1
1

1
1
.
2
2

S
c
o
r
e
s
a
b
o
u
t

r
e
g
r
e
s
s
i
o
n
l
i
n
e

3
2

1
1
%

f
o
r
t
h
e
i
r
o
n

s
u
b
g
r
o
u
p

8
0

1
6
0
1
1
.
1
8

2
0
.
0
5

S
u
b
g
r
o
u
p
p
o
e
t
-
t
e
s
t
m
e
a
n
s

a
b
o
u
t

r
e
-

S
3

k
-
2

g
r
e
e
s
i
o
n
l
i
n
e
b
a
s
e
d
o
n
m
e
a
n
s

1
1

2
6
9
.
1
1
4

1
9
.
2
2

D
i
f
f
e
r
e
n
c
e
b
e
t
w
e
e
n
n
g
r
e
s
s
i
o
n

S
h

c
o
e
f
f
i
c
i
e
n
t
b
a
s
e
d

o
n
m
e
a
n
s

1
3
7
.
2
8

3
7
.
2
8

a
n
d

c
a
n
n
o
n
r
e
g
r
e
s
s
i
o
n
c
o
-

e
f
f
i
c
i
e
n
t
w
i
t
h
i
n
s
u
b
g
r
o
u
p
s

S
c
o
r
e
s

a
b
o
u
t

r
e
g
r
e
s
s
i
o
n
l
i
n
e

8
'
:
3
1
-
1
-
3
2

l
-
k
-
l

w
i
t
h
c
o
m
m
a

s
l
o
p
e
b
.

9
5

1
7
7
2
.
1
2

1
8
.
6
6

S
u
b
g
r
o
u
p
m
e
a
n
s

a
b
o
u
t

r
e
g
r
e
s
s
i
o
n

3
b
=

8
3
-
1
-
8
)
.
t

k
-
l

l
i
n
e
w
i
t
h

s
l
o
p
e
b
.

1
5

3
0
6
.
1
1
2

2
0
.
1
4
3

S
c
o
r
e
s
a
b
o
u
t

r
e
g
r
e
s
s
i
o
n

l
i
n
e

f
o
r

8
:
,

l
i
e

t
o
t
a
l

g
r
o
u
p

(
a
l
l

s
u
b
g
r
o
u
p
s
)

1
1
0

2
0
7
8
.
8
1
.

1
8
.
9
0

 

T
e
s
t

f
o
r
H
o
m
o
g
e
n
e
i
t
y

o
f
R
e
g
r
e
s
s
i
o
n

T
e
s
t
f
o
r
L
i
m
e
r
i
t
y

o
f
R
e
g
r
e
s
s
i
o
n

I
’
l
l
-
“
1
5
’
3
0
)
:
2
.
2
8

A
c
c
e
p
t

F
1
%
(
m
’
9
5
)
=
2
.
3
2

A
c
c
e
p
t

 

181



TABIED-Z

COMPUTATION TO TEST HOMOGENEITY OF

VARIANCE 0F SUBGROUPS ON PAT
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Subgroup N n he? s2 log s2 n log 82 l/n

1 3 2 0.50 0.25 9.39791-10 18.79588-20 .50

2 3 2 1.50 2.25 0.35218 0.70136 .50

3 11 10 158.99 15.90 1.20110 12.01100 .10

1 ll 10 203.91 20.39 1.30912 13.09120 .10

5 3 2 12.71 6.37 0.80111 1.60828 .50

6 3 2 38.00 19.00 1.27875 2.55750 .50

7 11 10 81.56 8.16 0.91169 9.11690 .10

8 11 10 130.02 13.00 1.11391 11.13910 .10

9 3 2 0.50 0.25 9.39791-10 18.79588-20 .50

10 3 2 210.63 120.32 2.08031 1.16068 .50

ll 11 lo 57 .33 5.73 0.75815 7 .58150 .10

12 11 10 282.99 28.30 1.15179 11.51790 .10

13 3 2 0.68 0.32 9.50515-10 19.01130-20 .50

111 3 2 29.83 11.92 1.17377 2.31751 .50

15 11 10 233.82 23.38 1.36881 13.68810 .10

16 11 10 128.18 12.82 1.10789 11.07890 .10

160.92262-60

112 96 1601.18 100.92262 1.80
 

N —no. of subjects

n =N-l (df)

log ns2 =log 16011.18 =3.20526

=1.98227

1.22299

log n =1og 96

us2 2 adjusted sums of squares

s2 = variance

B' =2.3026 96(1.22299)-100.92262

‘ =2.3026(l6.18112)

37.9570

8 1.0613

__ 1 -1 =m=umm_
C —1 511:1)an 961:1.06h3 B '35s66

x2 = 30.58 (35.66 11.3...
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TABLE 0-1

COMPUTATION TO TEST HWOGENEITY 0F

VARIANCE OF SUBGROUPS ON MTAI

 

 

 

 

 

Subgroup N n as2 s2 log 32 n log 82 l/n

1 3 2 108.11 51.21 1.73108 3.16816 .50

2 3 2 1675.17 837.59 2.92303 5.81606 .50

3 11 10 3587.01 358.70 2.55173 25.51730 .10

1 11 10 1193.11 119.31 2.17118 21.71180 .10

5 3 2 1129.17 561.59 2.75173 5.50316 .50

6 3 2 530.78 265.39 2.12388 1.81776 .50

7 11 10 3632.21 363.22 2.56017 25.60170 .10

8 11 10 2313.00 231.30 2.36118 23.61180 .10

9 3 2 608.79 301.10 2.18311 1.96688 .50

10 3 2 1381.17 692.21 2.81025 5.68050 .50

11 11 10 3289.15 328.92 2.51709 25.17090 .10

12 11 10 2092.28 209.23 2.32062 23.20620 .10

13 3 2 912.15 156.08 2.65901 5.31808 .50

11 3 2 125.10 62.55 1.79623 3.59216 .50

15 11 10 5157.75 515.78 2.71216 27.12160 .10

16 11 10 3106.22 310.62 2.19223 21.92230 .10

fi 112 96 31115.10 236.18096 1.80

1332:5111. 83:22:12: 8“” °‘ ”W

10g n32 -1og 31115.10=1.19339 B' = 2.3026 96(2.51112)-236.18096

log n =log 96 =1.98227 = 2.3026(1.88656)

2751-117 11.2518

(1 =1+—3-d—6:1&80 - 935:1.0613 B=€i=§§i§§fi3§ =10.57

1299 =30.58 >10.57 Accept
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TABLED-6

COMPUTATION T0 TEST HCMCDENEITY OF

VARIANCE 0F SUBGROUPS ON MES
 

 

 

 

 

Subgroup N 11 ns2 a2 log s2 n log s2 l/n

1 3 2 12.65 6.33 0.80110 1.60280 .50

2 3 2 2.67 1.31 0.12710 0.25120 .50

3 11 10 91.09 9.11 0.97359 9.73590 .10

1 11 10 111.11 11.11 1.15015 11.50150 .10

5 3 2 9.53 1.77 0.67852 1.35701 .50

6 3 2 8.15 1.23 0.62631 1.25268 .50

7 11 10 211.29 21.13 1.32190 13.21900 .10

8 11 10 159.10 15.91 1.20219 12.02190 .10

9 3 2 0.01 0.01 0.00000 0.00000 .50

10 3 2 51.00 27.00 1.13136 2.86262 .50

11 11 10 90.77 9.08 0.95809 9.58090 .10

12 11 10 113.09 11.31 1.15561 11.55610 .10

13 3 2 1.17 2.01 0.30963 0.61926 .50

11 3 2 3.28 1.61 0.21181 0.12968 .50

15 11 10 109.63 10.96 1.03981 10.39810 .10

16 11 10 219.86 21.99 1.39777 13.97770 .10

112 96 1291.33 100.10568 1.80

111:3:- czgfgubjects n2: :afifizzzg sums of squares

log m2 =log 1291.33 = 3.11197 8' = 2.3026 96(1.1297)-100.10568

log n =log 96 = 1.98227 = 2.3026 (8.01552)

1212970 18.5256

1 1

C 4-3-0371) 1.80 - a=lo06h3

X399=30e58> 17 ehl Accept

3 = E=M=1Lu

0 1.0613
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TABLE D-7

C(MPUTATION TO TEST HOMOGFNEITY OF

VARIANCE OF SUBGROUPS ON CES
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Subgroup N n no2 92 log s2 n 10g $2 1/n

1 3 2 266.67 133.33 2.12193 1.21986 .50

2 3 2 2.00 1.00 0.00000 0.00000 .50

3 11 10 690.99 69.10 1.83918 18.39180 .10

1 11 10 651.61 65.16 1.81398 18.13980 .10

5 3 2 272.67 136.33 2.13159 1.26918 .50

6 3 2 50.67 25.33 1.10361 2.81728 .50

7 11 10 821.00 82.10 1.91593 19.15930 .10

8 11 10 670.18 67.02 1.82620 18.26200 .10

9 3 2 158.00 79.00 1.89763 3.79526 .50

10 3 2 186.00 93.00 1.96818 3.93696 .50

11 11 10 1996.55 199.66 2.30216 23.02160 .10

12 11 10 372.00 37.20 1.57051 15.70510 .10

13 3 2 78.00 39.00 1.59106 3.18212 .50

11 3 2 266.00 133.00 2.12385 1.21770 .50

15 11 10 715.00 71.50 1.85131 18.51310 .10

16 11 10 230.55 23.06 1.36286 13.62860 .10

112 96 7130.92 171.30650 1.80

= no. of subjects n52 =adjusted sums of squares

n =N-l (df) s2 =variance

log n32 = log 7130.92 =3.87101 B' =2.3026 96(1.88877)-171.30650

log n =log 96 =1.98227 =2.3026 (10.01512)

1.33877 23.0615

_. _ 1 _ __ . -E_M ..
C --1 3m 1.80 9g—3n06h3 B—C - 1.06113 —— 21e66

1699—: 30.58 > 21.66 Accept

 



 

.fl .

n

w 5.. 1. 1 ,

any): 90 211...? new

. . 31.
2:1. re .udh 1

r

~ 1‘ D

. 1’1-1! .4 or ..

....a. 11213...-.!mQ .....n. 1.711

.mmnz I. 1 .

.... .24 .0 31.06% ”H

I

(

\w .1 3...

‘I‘. .

. 1n. .3.3€..1.1(C

  

 


