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CHAPTER I 

INTRODUCTION 

Effects of Psychological Climate on Learning 

Teachers usually have at their disposal a variety of 

media by which course content can be presented. Among the 

most eommonly used means are films, audio tapes, books, oral 

presentations by teachers and a variety of other audio-visual 

devices. Any given medium can be regarded as a means for pre-

senting subject matter. There are also "extraneous stimuli," 

those observable events that occur during instruction but 

are not necessary for the transmission of intended messages. 

The teacher who lectures not only provides the spoken infor-

mation but also a variety of stimuli which can be said to 

emanate from such sources as his general attitude, manneri sms, 

voice qualities and gestures. Even the teacher's personal 

attire contributes to that variety of influences which may 

be sensed, without the necessary support of vocalization. 

Sensing of information is not conducive to the exchange 

of concise meanings. There are instances, of course, wherein 

the objective is production of feeling tone. In such cases, 

meaning is not of primary importance. Even when the cognitive 

doiaai n comprises the principal focus, it is still expected 
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that unintended results may accompany subject matter trans-

missions, Occasionally extraneous stimuli serve a faeilita-

tive function, so that more numerous and stronger connections 

are made between stimuli and responses. As often as not, 

however, the effects on cognition are disruptive, producing 

a kind of interference with acquisition of information as 

well as with the processing of that information. 

Statement of the Problem 

The purpose of this study was to make an assessment ©f 

the probable effects of extraneous stimulation on both cogni-

tive achievement or learning, and emotional reactions and 

autonomic arous als of students. While the focus of interest 

was upon possible disruptive effects, the kinds of measure-

ments projected would make it possible to observe some effects 

of either kind, disruptive or facilitative. Affect is usually 

of major concern, when arousal is purportedly great, but the 

term "arousal** is preferred for the present study. tVhen 

physiological measurements are involved, the advantage of the 

more general terra is evident. Occasionally, the two may be 

used interchangeably in this report. 

If the amount and kind of extraneous stimulation can be 

systematically varied, then it should be possible to make some 

reasonable estimates as to the effects of various moods and 

modes of transmission. Media of presentation and vocal quali-

ties of the speaker were the independent variables. The study 



was designed to estimate the effects of presentation of subject 

matter by means of tape, film and a speaker in person. Effects 

noted were related to both the cognitive and affective behav-

iors of students. The tone of presentation by the speaker was 

varied so that possible differences conveyed by his projected 

attitude could be assessed. While actual teachers could have 

participated, actors assuming such roles were used. Choosing 

practicing teachers proved to be too difficult, due to the 

scheduling of their own activities and to difficulty in lo-

cating teacher types which exemplified the desired polarities 

of affect. Actors could also switch roles, if necessary. 

Definition of Terms 

for the purpose of this study the following meanings are 

assigned: 

..—This refers to affective tone or feeling tone. 

level.--The terra was operationally defined as the 

amount of skin resistance change or number of GSR•Waves pro-

duced by a subject when stimulated by verbal presentations. 

Artifact.--An artifact was an uncontrolled source of pen 

deflection recorded on a strip chart or graph. An artifact 

could have been produced by excessive hand movement by a sub-

ject, so that the contact area of an electrode would be dis-

placed. It could also have been produced by squeezing an 

electrode so that variable contact resulted. Inductive pick-

ups, producing static discharges would result in rapid, brief 



pen deflections called "spikes." A retraced line on the chart 

was an artifact, caused by failure of the paper to sustain its 

progress through the Machine. Electrical laachinery in the 

vicinity of the GSR equipment may also produce a spike. 

Connltive inaccuracy.—When a subject failed to recognize 

important facts on an achievement test used as a criterion, 

this was said to be due to cognitive inaccuracy. A lack of 

"cognitive clearness" is defined by English and English (1) 

as "the clearness and distinctness with which one is aware of 

the relationship of an object." Cognitive inaccuracy was 

therefore determined by the number of errors made on true-

false and multiple-choice tests. 

Gain.-"-During the experimental period, a pen traced a 

continuous record on a moving page or "strip chart." The 

pen's deflection from a straight-line tracing was caused by 

changes its an electronic circuit by which it was driven. When 

a subject was connected to the input of that electronic cir-

cuit, and his ability to permit minute changes in currents 

across his skin varied, then this affected the circuit output, 

which then caused pen deflections. A GSB was defined as 

a pen tracing whose duration ranged from one to 99.9 seconds 

and whose amplitude might be from just above one millimeter 

to the entire width of the paper. The wave was not merely 

the result of a reflex, such as startle, bat could have been 

due to the slower autonomic response occasioned by those 

physiological changes which accompany stimulation by continu-

ous discourse. 
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Mode Qf presentation.—'This refers to the means of pre-

senting subject matter. Three modes were usedJ audio tape, 

sound-on-film and live. 

Negative transmission.—When a subject matter was pre-

sented in a manner intended to induce aversive feelings in 

subjects, it was called negative transmission. 

Positive transmission.—This kind of presentation was on® 

which was intended to induce warm feelings in subjects. 

Semantic differential.—This is a seveis-point rating 

scale used to determine the conscious feelings of subjects 

about the subject matter and about the instructor. It is 

described more fully later in this paper. 

Semantic space.—Semantic space is the numerical differ-

ence between rating values on scales of the Semantic 

Di.ffore.Ri.lAi. 

S.an*itivitv.—Sensitivity refers to the relative ease 

with which the servo-recorder responded to changes in inputs. 

In the present application, sensitivity referred to a position 

of the sensitivity control knob. A one-volt and a ten-volt 

setting were available. At one volt the recorder was more 

sensitive, so that a given change in input produced a deflec-

tion ten times as great as that produced when a ten-volt 

position was used. 

i.e.rvo.-r ecorder . —Sometimes this instrument is called a 

pen-recorder. It consists of an electronic amplifier which 

receives voltage variations, amplifies them, and then applies 
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these variations to the movement of a pen. The pes is 

deflected laterally on a continuous page which moves ia a 

direction at right angles to the pen movement. 
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CHAPTER II 

RELmTED STUDIES AND THE HYPOTHESES 

R e l a t e d Studies 

It has been generally agreed that certain personality 

variables accompany teaching effectiveness, while poor quality 

in teaching is m a r k e d by an absence of these characteristics 

and/or the presence of other undesirable attributes. However, 

there is little agreement concerning the m e a s u r a b l e specifics 

linked with good teaching. Uncertainty about the nature and 

m e a s u r e m e n t of teacher personality, and about the relation 

between teacher personality and teaching effectiveness has been 

deplored by Getzels and Jackson (5), who cited over 150 studies 

investigating teacher personality and characteristics. In 

what light should a teacher characteristic be e x a m i n e d ? Where 

should the possibility of justifying the making of a hypothesis 

concerning a teacher characteristic and a given effect be found? 

The C o m m i t t e e on the Criteria of Teacher Effectiveness, of the 

American Educational Research Association suggested that such 

justifications ought to be found in 8 learning theory or social-

psychological theory, or even in any other body of theory, 

presumably w h e r e i n t h e y m i g h t find relevant meanings. But the 

"given effects" to w h i c h a teacher characteristic might be 

0 
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related are often themselves reflected by a test score, an 

anecdote, a subjective rating, or even by ao emotional reaction. 

Teacher-pupil relations can hardly be optimized if there is 

so little understanding of what is necessary to produce these 

relations, and of what kinds of teachers produce them. 

Even if it is supposed that teacher-tr ai niug institutions 

do possess sufficient knowledge of "good" teacher character-

istics, and can measure these characteristics adequately, the 

question still remains as to whether behavior has been shaped 

sufficiently for desirable characteristics to be sustained 

after trainees leave college. The college is permitted only a 

limited control over a brief span of the prospective teacher * s 

total experience. Sorae studies indicate that this short ex-

posure modifies attitudes, while others have not found high 

correlations between expressed attitudes and actual behavior. 

teacher attitudes.—A careful study of teacher attitudes 

was conducted by Leeds (8), who used the Minnesota Teacher 

Attitude Inventory, to measure attitudes associated with 

teacher-pupil relations. The instrument was used for mea-

suring attitudes of a teacher which predict ability to get 

along with pupils in interpersonal relationships. The results 

indicated that teacher-pupil relations were associated with 

those teacher attitudes which were measured by the inventory. 

The important question still had not been answered. Callis 

(4) wondered whether trai ni ug and experience would modify 

expressed teacher attitudes. Results of hi s study showed 
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that the first six months of professional training did produce 

significant changes in twenty per cent of the attitudes mea-

sured, but that some ©f the effects of training were nullified 

by the first six months of experience. Significant changes 

were produced in the undesirable direction, in eleven per cent 

of the teacher attitudes, when these trainees had become 

teachers. 

Teacher interests..--*It would seem that social service 

interests ought to be accompanied by attitudes toward the 

teaching situation which facilitate social learnings and aca-

demic pursuits. While it has by no means been established 

that the permissive teacher holds ail the high value cards, 

and that the authoritarian holds none, still it seems well 

accepted that a combination of social interests and at least 

a moderately permissive attitude is desirable. Bearaer and 

Ledbetter (1) used the MThI and Kuder to test whether 164 

experienced teachers held social service interests w h i c h could 

correlate highly wit h their attitudes. They found that ma n y 

persons engaged in teaching did not exhibit two of the char-

acteristics considered essential for teachers, interest in 

social service and permissive attitudes toward children. Thus, 

affect-arousing teachers may confront affect-laden children for 

years, establishing conditions for what has been called "mental 

blocking" for selecting subject matters. It may be argued that 

other factors contribute to aversion for selected subject mat-

ters, but one of the most powerful is the influence wielded by 



11 

aversive interpersonal relations. While a great deal has been 

said about transfer, in the cognitive domain, transfer in the 

affective domain, wherein, for example, affect spread may 

transfer feelings about a teacher to feelings about subject 

matter, has scarcely been touched upon. 

relations .--If teacher-pupil relations are 

viewed as lying along a continuum, then at one extreme may be 

found a positive pole, representing good rapport, warmth and 

acceptance, and at the other extreme, the negative pole, re-

presenting resistance, non-acceptance and even dislike of the 

pupils. In the positive direction, teachers are characterized 

by ability to arouse positive affect in pupils. In the nega-

tive direction, a very different sort of teacher typically 

arouses negative feelings. Fortunately, most teacher cor-

respond to neither extreme. Also, teachers treat pupils in 

accordance with the differences they note in personal traits. 

The positive teacher will influence pupils not only to accept 

many of his attitudes, values and his entire personality, but 

to listen eagerly to his side remarks and trivial statement!, 

often assigning an importance that is all out of proportion 

to their intent. This may result in uncritical acceptance of 

many communications, with little attempt by the pupil to 

evaluate. For such pupiIs, the teacher can make no wrong 

pronouncements and he is often quoted as a final authority by 

his pupils on the basis of some casual remark, even in the 

face of contradictory evidence. A negative teacher will tend 
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to evoke rejection of some valid Messages* and to induce the 

superficial treatment of i m p o r t a n t information. Here, the 

affective ton© which develops can act as a disruptive factor 

to learning* and the effect is obvious. In the case of posi-

tive affect the clouding of cognitive clearness m a y not be so 

obvious, but it may produce its own kind of disturbance. 

Fortunately, many pupils acquire a sufficient amount of objec-

tivity for avoiding the transfer of affect from teacher to 

subject matter. U n f o r t u n a t e l y , m a n y others, those most in 

need of help, nay suffer interference to learning because of 

affect arousal. 

Affect involvement can, under the conditions just dis-

cussed, have a two-fold influence. The first amounts to an 

interference with learning as it is in progress. The second 

is a transfer of a dislike of the teacher to a dislike ©f the 

subject matter, or of an acceptance of the teacher to a feel-

ing of w a r m t h and enthusiastic acceptance for the subject 

aatter. In either case, the generated affect is likely not 

only to be generated d u r i n g single learning sessions, but 

c u m u l a t i v e throughout the school years. Whether learning is 

regarded as a process, or is inferred from a p r o d u c t or change 

in behavior, it is important to uncover the extent of the 

influences of affect arousal and the degree of control exerted 

by these disturbances. 
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Cognitive Clearness and Affective Tone 

1 n a ddi t i o n to the classical learning theories treated 

by H i l g a r c (6), some interesting treatments in the area of 

a t t i t u d i nal influences are worthy of m e n t i o n . The transfer 

of feelings from p e r s o n te subject matter has been dealt with 

by Newconib ( 1 0 ) , who speaks of a "strain toward s y m m e t r y . " 

In moving toward resolution of c o n f l i c t i n g process®®, sev-

eral decisions .are possible. A teacher may tend to develop 

the same orientation toward a g i v e n object thet is held by a 

pupil. Or he might attempt to change the pupil's orientation, 

or even to distort it. Mutual negative feelings might be 

e n g e n d e r e d , as the teacher begins to like a pupil less, while 

he feels t h a t the pupil has begun to like h i m less. On the 

other banc, if the teacher were perceived as positive, then a 

pupil w o u l d t e n d to c h a n g e h i s o r i e n t a t i o n s t o w a r d a g r e e m e n t 

w i t h t h a t of t h e t e a c h e r . B u r d i c k and Burns (3) tested t h e 

effect of t h i s positive v a l e n c e , and as e x p e c t e d , f o u n d that 

subjects changed their opinions toward a g r e e m e n t with those 

of positive a t t r a c t i o n . Subject m a t t e r and its i m p l i c a t i o n s 

were preferred, when they belonged to a liked or respected 

person. K o v l a n d (7) f o u n d that a positive source, such as u 

teacher, needed only to advocate an o p i n i o n in order for it 

to be accepted by some persons, such as pupils. 

U n c r i t i c a l thinking may sometimes be promoted by i n e o n -

g r o u t situations. B e t t i n g h a u s (2) tested whether listeners 

would tend to shift their attitudes toward elements of an oral 
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communication to remove incongruity in attitudes. He defined 

an incongruous attitude toward a topic as one which was at 

variance with the attitude toward the speaker and/or his de-

livery. Subjects tended to shift attitudes toward achieving a 

balance between attitudes toward delivery and attitudes toward 

the speaker. 

Rationale for Hypotheses 

The disruptive effects of emotional concomitants have 

long been observed in gross behaviors, but efforts to connect 

the process of learning to quantifiable levels of arousal have 

been meager. In general, two different aspects of arousal 

must be considered, The first condition is that in which 

physiological changes occur during arousal. The second in-

volves the subject's own interpretation of his affective state, 

after arousal. The point of interest here, however, is not 

the subject's introspection and subsequent naming of an emo-

tion. Bather, it is the reflection of his attitudes or 

orientation toward the situation in which he has become in-

volved. Thus it is that one instrument, such as the GSR 

measuring device, is to be used for quantifying physiological 

or autonomic involvement, while another, a kind of rating 

scale, is to be used by the subject in assessing his feelings 

toward the situation. The situation, of course, includes 

both instructor and content to be learned. 

The question of concern is not merely that of the degree 

of arousal to be found under the various learning conditions. 
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It is a question dealing with the extent to which arousal wi1 

produce effects In learning effectiveness. Cognition may be 

affected by both set and the whole situation. IcKinney (9) 

felt that such were the influences, and found that learning and 

efficiency were reduced when emotion was induced in learners, 

for McKinney, what mattered was the fact that arousal occurred, 

not the label attached to the occurrence. A snake, for example, 

may arouse "disgust" or "fear," but the disruptive effects are 

not influenced by the label. Whether a student sees an in-

structor as "disgusting," "disliked" or "terrific" is not so 

important as is the degree of arousal and its effects on the 

learner's functioning. 

This study did not purport to unearth detailed causal 

elements in the development of interfering affective variables. 

No attempt was made to maximize the well-known facilitative 

effects of emotion, such as determining the powerful interests 

of the learner and building subject matter around those in-

terests. The attempt was raade to (1) establish both negative 

and positive teaching conditions! (2) obtain some measures of 

the degree of arousal produced during exposure to subject 

matter j (3) obtain the learner * s evaluation of the teacher and 

of the subject matter; and (4) assess amounts of learning under 

the foregoing conditions, by means of criterion tests of 

achievement. In effect, the question asked was "To what 

degree is a learner aroused autonoraically during affectively-

aimed presentation of subject matter, and how does this relate 
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to h i s e v a l u a t i o n of t h e learning e x p e r i e n c e and the amount 

t h a t he learns?" 

Thus , t h e r a t i o n a l e f o r t h e s e l e c t i o n of h y p o t h e s e s had 

to do wi th i n t e r f e r e n c e e f f e c t s of emotions with e f f i c i e n t 

l e a r n i n g of prosaic, unerabelli shed s u b j e c t m a t t e r . Some con-

ditio ns s e t up were t h e r e f o r e seen as p roduc ing t e n d e n c i e s 

to avoid uver s ive c i r c u m s t a n c e s b rough t en by c o n t a c t wi th a 

n e g a t i v e i n s t r u c t o r . Other conditions were expec ted to be r e -

i n f o r c i n g , s i n c e l e a r n e r s would tend to welcome c o n t a c t wi th 

a p o s i t i v e i n s t r u c t o r . The r e s u l t a n t i n f l u e n c e s upon l e a r n -

i n g w e r e e x p e c t e d , therefore, to be in accord with Thorndike's 

Law of E f f e c t . 

The Hypotheses 

The hypotheses were stated a s follows t (1) The r e s i s t a n c e 

g r a d i e n t as measured on GSR equipment wi11 be a function of the 

mode of p r e s e n t a t i o n of the s u b j e c t m a t t e r . A g r a d i e n t g e n e r -

a l l y refers to progressive changes from high to low; hence t h i s 

hypothesis i s to test for presence of p r o g r e s s i v e decrease i n 

skin r e s i s t a n c e as seen on GSB records, when taped, filmed and 

live presentations a r e i n s p e c t e d in the order specified. 

( 2 ) The reaction g r a d i e n t as raeasured on a s e m a n t i c differ-

ential will be a function of mode of presentation. The 

prediction i s that semantic differential r a t i n g s of s u b j e c t 

matter and of instructors w i l l progressively change, for 

taped, f i l m e d and live presentations. For negative c o n d i t i o n s , 

r a t i n g s wi11 progressively decrease, from taped to f i l m e d to 
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live deliveries. For positive conditions, the change wi 11 be 

toward increasingly higher ratings, when comparing the three 

types of presentations. (3) Measured level of arousal will 

vary directly with cognitive inaccuracy, when presentations 

are aimed at inducing negative affect. Changes iu ski n 

resistance between the periods before and after instructional 

sessioas will increase with increases in errors on the achieve-

ment tests. (4) Measured levels of arousal will vary directly 

with errors of inference and factual recall, as measured by 

multiple-choice and true-false tests, when presentations are 

made which are limed at inducing positive affect. GSR Measures 

will correlate positively with number of errors on achievement 

tests. This hypothesis is based on studies such as Hovland's 

(7), which state that when information comes from a strong 

positive source, the information may be uncritically processed. 

No such relationships have been found with respect to informa-

tion processing when the source is a strong negative one, but 

the possible correlations will be examined. 

Lirai tations of the Study 

The hypotheses apply only to subjects for age and grade 

levels from which the samples were drawn. A laboratory school 

sample stay be a poor one, when it is to be compared with other 

high school populations. Only a few high school subjects could 

be placed i n the slow achiever category, for example. Slow 

achievers were those whose rates of progress * from early 
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e l e m e n t a r y school years up to the t i m e of the study, fell 

below a mean set by the testing service at the h i g h school. 

Students had been tested annually, using the 

Achievement Tests Batter .* , the C a l i f o r n i a i M S X l l X 

Test, for Level 4 , and Yrl.gq.8L. Diagnostic.. RfiMlM. lfi£L» T h e y 

had been tested on alternate years u s i ng the ' t f e c h s l e r - B e l l e v u e 

I n t e l l i g e n c e Test jjQX C h i l d r e n and the iiasMlM. M a l l iilSl-

1,1 qewce. Scale. Many of these? subjects had experienced a d d i -

t i o n a l testing through the years. 

Those subjects furnished by t h e U n i v e r s i t y of Michigan 

subject pool participated in partial f u l f i l l m e n t o f a c o u r s e 

requirement, so that many did not have t h e o r i e n t a t i o n which 

v o l u n t e e r s might have . An o f f e r of pay was expected to com-

pensate somewhat f o r possible lack of interest. 

Since only eollege undergraduates and high school students 

from freshman and sophomore levels p a r t i c i p a t e d, results from 

this study are not expected to generalise to other grade 

levels. 

Inferences based on arousal levels do not necessarily 

apply to the broader areas of attitude, set, or specific emo-

t i o n s . The short-term instructional sessions were not expected 

to produce either the kind or intensity of affective involve-

ment that may be found in a classroom which has been in ses-

sion a great many t i m e s . They s e r v e merely as c l u e s to one 

type and l e v e l of interference with 1 earni ng. 
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Results obtained with subject matter used as stimulus 

material are not necessarily representative of results which 

might follow from using problem-solving, rote learning, or 

other types of learning tasks. The stimulation provided by 

continuous discourse is different than that provided by dis-

crete learning elements. 

Basic Assumptions 

It was assumed that deflections obtained on the servo-

recorder or GSR measuring instrument accurately reflected 

autonomic arousal in subjects. The instruments had been 

tested by means of the usual "startle" stimuli and were found 

to be sensitive. Another assumption was that subjects did 

not intentionally distort the semantic differential ratings. 

Any apparent lack of cooperation was noted. Implicit in the 

hypothesis concerning arousal increase in moving from tape to 

film to live sessions is the assumption that the wider the 

range of sensory stimulation, the greater the input impact. 

The literature furnishes little of value concerning effects 

of multiple sensory stimulation. It was assumed that the 

actors who served as communicators could project perceptible 

positive and negative attitudes in amounts sufficient for 

arousal differences. 

For the first experiment, it was assumed that the Units 

of instruction and their tests were of equivalent difficulty. 

Apparent similarity of structure and language level led to 
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this assumption. Tests were constructed by three members of 

the research team and then exchanged for criticisms and modi-

fications. The first experiment furnished indications for 

modifications of the second. Difficulty indices were then 

developed for the tests used in the second experiment. 
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CHAPTER III 

I N S T R U M E N T A T I O N 

The Semantic H i f f e r e n t i al 

The S e m a n t i c D i f f e r e n t i a l . as developed by Osgood (22), 

had been used to analyze meanings in verbal contexts. However, 

Nobel (21) insisted that a f f e c t , or the emotive influence of 

w o r d s , was what was really being measured. It was s u g g e s t e d 

that a semantic differential or rating scale, patterned after 

Osgood's m o d e l , s h o u l d not be used for " d e p t h p e n e t r a t i o n , " 

h o w e v e r . An e x p e r i m e n t e r does not use a ready-made, standard-

ized but i n s t e a d , d e r i v e s a s e m a n t i c 

d i f f e r e n t i a l , suited to h i s specific r e q u i r e m e n t s . C o n c e p t s to 

be r a t e d and f a c t o r s used in rating them are c h o s e n according 

to the conditions imposed by the experiment. Yet each s e m a n t i c 

differential h a s c o m m o n f e a t u r e s , based u p o n e x t e n s i v e experi-

mentation with this kind of instrument. A great m a n y f a c t o r s 

h a v e b e e n listed w h i c h are heavily loaded in their ability to 

d i s c r i m i n u t e levels of o r i e n t a t i o n toward c o n c e p t s to be r a t e d . 

Hence, o n c e the c o n c e p t s to be assessed h a v e been listed, 

factors most appropriate for rating them can be selected from 

lists c o n t a i n i n g the m o s t p o w e r f u l discriminators. 

V a l i d i t y of the Semantic Differential has not been f u l l y 

established, s i n c e t h e r e is no single s p e c i f i c instrument 

22 



23 

Involved. Yet the application of the method may be subjected 

to tests of validity. Grlgg (9) employed a semantic differ-

ential, with favorable results, when examining differences in 

the semantic space between a control group and an experimental 

group in making judgments between "self" and "neurotic and 

between "ideal self" and "neurotic." 

The discriminative power of a seven-point scale has been 

questioned, and the evidence thus far has been inconclusive. 

It was felt by Gulliksen (10) that a fifteen-point scale would 

be more powerful# In his exarai nut ion of the instrument $ 

discriminability, however, he focused primarily on its use in 

the measurement of meaning, not of the emotive influence of 

words. His study on attitude measures taken over a period of 

time did not reveal high correlations. 

Weinrich (28) suggested that the semantic differential 

does not measure meaning, but chiefly the emotive influence 

of words. Intuitive, impulsive, emotional expressions of 

reactions ffl&y be encouraged by this kind of rating i nstruoent. 

The Semantic PIfferential can be used in attitude testing as 

a more sensitive instrument than a question, and it requires 

about the same response t i ra e s as does the answering of a 

question. 

Though other instruments may produce similar results, 

the Semantic Pifferential was chosen because of ease in con-

struction and the great amount of research which has employed 

it. Thurstone's equal-appearing interval scale and the 
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Guttman are more complex and require greater effort. A 

semantic differential used in the present study appears in 

the Appendix, 

The Galvanic Skin Response 

This phenomenon is variously referred to in the litera-

ture as the GSR, the fsvchoaalvanic Skin Response. the £GR, 

the Electrode.rmal Response • and the SDB. as well as by its 

name of long standing, the Galvanic Skin Response. Reference 

to it as a reflex is no longer common. Whatever the tern 

employed, it may refer either to the change in apparent re-

sistance of the skin or to a record made of that change. 

Some experimenters have considered the change in skin resist-

ance to be brought about by the intensity of affect arousal, 

while others believe that the change merely represents a 

state of tension which is not to be further defined. Lacey 

( 1 5 ) says that what is represented is openness of the subject 

to his environment. McCleary (19) does not discuss inner 

causality, but mentions three theories attempting to account 

for the resistance change which is noted. The first is a 

muscular activity theory, which holds that GSR is due to bio-

electrical changes in muscle. The second is a theory of 

vascular change, which says that GSR is electrical activity 

which accompanies vasodilation ox vasoconstriction. This 

theory, however, has not been supported by convincing evidence 

of causation. The third theory, that of secretive changes, 
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states that GSR Is an activity of the sweat glands. It Is 

McCleary's belief that of the three theories, the third is 

best supported by evidence. 

Gopalaswami (8) held the theory that the GSR is not 

merely an index of emotion, bat is an indicator of increased 

learning. He tested this idea by imposing a mirror drawing 

task. But instead of noting less GSR deflection with prac-

tice, as would have been expected with the subsiding of 

emotionul excitement, he reported increased GSB activity, such 

as would have been anticipated if increased learning effort 

had been involved. Balken (1), with a different kind of 

learning task, failed to find any relationship between deflec-

tions and efficiency of learning. Lists of pleasant, un-

pleasant and indifferently toned paired associations were 

learned, and results did not support the learning effort 

theory. 

Studies concerned with learning and GSR include those in 

which simple rote learning was the task, and those in which 

problem solving was required. Esper (6) found that resistance 

rose at first, then fell until a subject reached the learning 

criterion. Slow learners' resistance fell lower than did that 

of rapid learners. Kuppers (14) also attempted to analyze 

records of subjects engaged in problem solving* He found a 

stepwise ascending curve correlated with intellectual activity, 

a horizontal wave curve for heightened ©actional invo1vement, 
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duri ng problem solvi ng, and a aescendi ng curve characteristic 

of complete relaxation or lack of concentration. 

Unfortunately, it nay not be as suned that mere degree of 

concentration, or of task complexity, constitutes the inde-

pendent variable in the aforementioned studies. It has been 

found that verbal content Must be controlled, so that the words 

themselves are not too arousing, else the words may also act as 

stimuli which produce OSKs. Haggard and Jones ill) found that 

the GSB could be used to discriminate the various levels of 

arousal induced by words having affective value. The affec-

tively loaded words such as those usually considered taboo by 

society do often elicit strong GSR activity. 

Affective tinges associated with verbal content not only 

tend to produce GSfis. but other past associations have been 

assumed to produce affective responses. Cofer (3) used GSR in 

seeking, correlations between past emotional associations as 

revealed on the MM? I. He found no significant correlations. 

But Cooper (4) used GSR and found positive correlation between 

attitude strength and level of emotional support, tie found it 

difficult to compare accurately the GSRs fro® subject to sub-

ject, so therefore made his comparisons on an intra-subject 

basis. Silverman (25) also found that affectively charged 

words evoked arousal to the degree that they had been psy-

chiatric ally judged most personally meaningful. 

Bote learning experiments have been plagued with con-

founding factors. It is not enough to determine, for example, 
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whether arousal interferes with or facilitates learning. Just 

as have experimenters found it necessary to ask whether that 

which is learned is also retained, under normal conditions, 

so have those who examine arousal effects had to look for 

short-terra versus long-term i n t e r f e r e n c e s . Kli engrai th and 

Kaplan (133 showed that high arousal in a paired-associate 

learning task correlated negatively with amounts of immediate 

recall, but that the high arousal was followed by strong 

permanent recall. 

Level of intelligence nay also influence GSR reactivity, 

under certain kinds of tasks. Ringness (24) divided subjects 

into low, average and high intelligence groups. When he 

imposed learning tusks similar to those found in the c l a s s r o o m , 

he found the brighter c h i l d r e n to be more reactive. Thus, 

level of intelligence might act as u confounding variable, 

in the study reported by Gopalaswami, who focused on learning 

effort. Ri ngness also found girls to be more r e a c t i v e than 

boys. 

Further e v i d e n c e that GSR activity may be associated with 

attitudes or with o r i e n t a t i o n which is generally affective, 

comes from attempts to examine validity of "lie detector" 

interpretations. What seems to be i n f l u e n t i a l in pr o d u c i n g 

deflections is not so much the fact of lyi n g , but whether the 

in d i v i d u a l is acutely aware of it, For example, Lykken (IB) 

used GSR to predict possession of " g u i l t y k n o w l e d g e t h a t i s, 

knowledge which could only be held by the experimenter and his 
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subject. Cooper and Pollack (4) correlated GSRs and attitude 

scale positions as indicators of affect in connection with 

prejudicial attitudes. The Spearman Rank Coefficient was 0,82. 

Reliability.—Several factors influence the reliability 

of GSR measures. Room temperature is one of these. Edelberg 

and Burch (5) found that the relationship between GSR levels 

and temperature variation is not constant, and therefore drastic 

changes in roora temperature ought to be avoided. They also 

found that the BRL. or basal resistance level, does not change 

in a linear fashion. Some ranges of resistance fluctuate more 

readily than others. Reliability is also influenced by an 

adaptation effect, according to Rachman (23). With repeated 

exposure to stimuli, subjects tend to reduce their arousal 

levels as indicated by GSR readings. Random noise factors, 

introduced by the measuring equipment nay also make it difficult 

to read GSR records accurately. These and other differences 

between equipment chains may make it difficult to make reli-

able inter-subject comparisons. Humidity differences from one 

test period to the next are not likely to produce significant 

changes, except in the case of temperature extremes. 

£ qui,patent types.—The type of equipment used will depend 

upon the physical conditions of application and kinds of data 

required. Some Mlaboratories" consist of very small rooms, 

with insufficient space for large, rack-mounted amplifiers and 

display panels. Space limitation suggests the use of light, 

portable equipment of a relatively simple type. Where only a 
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gross indication of skin resistance changes is needed, such as 

with pre- and post-experimental period notations, then no sep-

arate amplifier, other than the one self-contained in the pen-

recorder, may be needed. It nay be that the expenm enter 

merely requires occasional resistance readings, so that no 

continuous recording is necessary, and the pen-recorder may 

be eliminated. In this case only a slow-reading, highly 

sensitive ohraraeter is needed. However, many applications 

require not only a continuous, permanent record of both rapid 

and overall changes in resistance, but it is also necessary 

that provisions be made for additional amplification. The 

amplifier ought to introduce a minimum of its own fluctua-

tions and should be reasonably linear in its output. Larger 

deflections of the recording pen are not simply obtained by 

increasing the amount of current that flows across the sub-

j e c t . Edelberg and B u r c h (5) found that current should be 

limited to ten rai H i amperes per square centimeter, in order 

to avoid skin effects which would result in a distorted record. 

This current density is a function of electrode size and total 

current allowed to flow. This consideration alone makes the 

findings of some of the early experimenters suspect, sine© 

the damaging effects of excess current flow had not yet been 

measured. 

Both AC, alternating current, and DC, direct current, 

have been used in GSB studies. When current flows in one 

direction only, and follows a path consisting partially of 

fluids, such as sweat, then there may be a tendency towards 
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polarization. This electro-chemical property of the GS.K 

circuit can result in a decrease in reliability of records 

taken over an extended period. However, since an appreciable 

time lapse is necessary for polarisation to produce signifi-

cant change, the effect can be nullified by rather frequent 

reversal of current flow. Thus, some experimenters prefer to 

use AC across the subject. 

Modern technology has developed sensitive electronic 

amplifiers capable of accepting rainute changes and increasing 

them for more convenient inspection. Usually a bridge type of 

input unit is interposed between subject and amplifier, so 

that the amplifier will retain its stability over a broad band 

of'input characteristics. Sometimes, however, a kind of 

voltage divider input is used. Whatever the type chosen, the 

output of the amplifier should be reasonably linear, since it 

must amplify across a range of from about 10,000 ohms to 

200,000 ohms. Soae extreme cases will lie outside this range. 

Too great an amplifier gain will result in extraneous 

changes being superimposed upon the GSRs and the /wore gradual 

indications of resistance change. There are also random 

"noises" introduced by the araplifier itself, if the gain of 

the amplifier is too great. High gain simplification May also 

drive the pen off the recorder chart, unless some kind of 

automatic reset mechanism takes control when wide swings are 

developed. If a reset is not used, then the pen is re-centered 

on the page Manually, by means of a centering voltage called 
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"DC offset-." If it is important to the experiment that the 

graph be quite accurately calibrated, then each time the pen 

is re-centered, the resistance reading should be noted and 

marked at the point of re-centering. It is also important, 

of course, that the amplifier be stable, that is, that it 

should not drift in its tendency to amplify some frequencies 

or resistance changes more than it does others. 

If the chart recorder is not calibrated for taking exact 

resistance readings, then a sensitive ohmmeter may be used in 

combination with the araplifi er-recorder chain. It should be 

either bridged into the circuit in such a way that it does not 

effect the recorder readings, or, if provision has not been 

made for this, then the ohmmeter should at least be switched 

into the circuit for only fractions of seconds, and the graph 

marked with the reading. Thus, the ohmmeter may be used for 

quick visual readings or spot checks, taken before, during and 

after u period of stimulation. These measurements provide an 

indication of levels of resistance change, instead of the 

brief, sharp rises and falls which have been called GSRs. 

Sometimes, the BBJL, or basal resistance level is of interest 

to the experimenter. This change has been noted by Kaplan (12) 

and others. Burch, Childers and Edwards (2) speak of a GSR 

Wave. and their automatic GSR analyzer could be set to record 

onset-to-peak or "rise times" of waves with durations of up to 

99.9 seconds. 
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Electrodes.--It was o w e thought that so long as an 

electrode was a good conductor, it could be used to study 

resistance changes in the human skin. Tarchaaoff (26) used 

clay electrodes applied to cotton pads soaked in a saline 

solution. Ferd (7) seems to have used zinc, copper or silver, 

Levonian (IT) used stainless steel. Treated silver electrodes 

do not corrode easily, and they may be used dry, though more 

satisfactory results are obtained when they are used with a 

good electrode paste. 

Area and stability of contact between electrodes and 

skin have been subjected to considerable i nvestigation. 

Veraguth (27), one of the early pioneers in €SR work, asked 

his subjects to grasp steel and nickel electrodes in their 

hands. Variations due to differential contact of the elec-

trodes with skin surfaces surely would have been considerable. 

DC seems to have been most widely used in early research, so 

that one connection to the skin constituted u cathode, while 

the other became the anode. In 1925, Wechsler (23) thought 

that the size of electrodes was only a matter of convenience. 

However, because of the importance of current density, elec-

trode contact area may be a critical factor. A change from 

large to smaller electrodes, for example, may necessitate a 

reduction of total current flow. Whi 1 e the excessive current 

density will not result in discomfort to the subject, it can 

still distort the records obtained, hn advantage obtained 

froa using large electrodes with DC is that there will be 
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less polarisation, due to lower current density. With lower 

current density there will be a lower electromotive force 

acting us a confounding variable along with the measured 

changes which are due to autonomic arousal. 

Choice of a site for electrode connection depends upon 

convenience to the subject and to the experimenter, and upon 

sensitivity of the measurement desired. If the experimental 

condition is to approximate that of a classroom, it is obvi-

ously impractical to attach electrodes to the feet or to the 

chest. Sometimes, as was the case with Levonian's (17) study, 

attachments to vaany subjects must be made, and each subject 

nust be taught to attach his own. Electrodes may then be 

designed which can be slipped onto the fingers like rings. 

For such an application, the use of paste mould also be 

contra!ndicated. 

Several palmar connections are common. Electrodes may 

be connected between two fingers on the same hand, between a 

finger and the forearm, or between the palm and forearm. Some 

combinations are slightly more sensitive than others, and some 

are less subject to movement artifacts. If a pain connection 

is merely taped on, a fidgety subject utay easily disturb the 

connection, producing intermittent changes In resistance which 

usually show up as very sharp spikes on the record. Or, the 

tape may simply work loose, so that a high resistance contact 

results. If a ring electrode is placed on the third finger 

and a cup electrode taped to the index finger, a good stable 
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connection results. The tape must not be so loose as to 

permit disturbance by accidental movement, nor so tight as 

to constrict circulation. 

Electrode paste.—Two considerations seem to eontrai n-

dicate the use of paste. When it becomes necessary for a 

subject to fit on his own electrodes, paste should not be 

used. The composition of the paste available may also deter-

mine whether an experimenter may wish to use it. A paste 

which dries quickly and thereby changes its ability to conduct 

current will introduce error. However, slow-drying pastes 

which permit excellent contact have recently been developed. 

No polarization is present when pastes are used with alter-

nating current. 

Artifacts.—These sources of error may be recognized and 

discounted, they may be compensated for, or they may be elimi-

nated. line such artifact is caused by movement of tho skin 

areas which are in contact with an electrode, resulting i n 

changes in the recorded resistance. In human subjects, this 

is easily eliminated, si nee humans will usually fellow instruc-

tions to remains still, or will accept various props which will 

help thera to remain still. Careful electrode placement also 

miniraizes movement artifacts. Inductive electrical pickups 

in wire leads sometimes produce spikes, or extremely rapid 

changes which show up ©a the record. Sixty-cycle hum is also 

easily recognized, by its periodic nature, and it can be 

eliminated by electrical shielding of wiring, and by various 
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filtering operations. Sharp pops taay be introduced by in-

adequate insulation of the wire lead near its connection to 

the electrode. A reinforcing insulation sleeve which covers 

the metal right up to the contact surface will eliminate 

these pops. It has also been found that scratched or scarred 

skin will effect the GSR record, as will soiled skin areas. 

It is therefore important that the person attaching the elec-

trodes exaraine the skin areas carefully, even though the 

subject may have participated recently in the experiment. 

Subjects' skin ought to be washed and then cleaned with 

alcohol, regardless of the visual appearance, however, Polar-

ization effects, when DC is used, may be eliminated by first 

applying AC across the subject, then converting this to DC for 

amplification and recording, The entire equipment chain, from 

electrodes to recording pen, should be tested as to the amount 

of drift (slow, uncontrolled change) it introduces, and as to 

more sudden shifts which wight affect interpretations. Equip-

ment should always be given a warm-up period of at least thirty 

minutes. If paste is used for one set of readings and is not 

used for another set, then it may not be possible to compare 

the recorus with confidence. 

Pt.h.qr sources gj. error.—Two good reasons have been of-

fered for not beginning the period of stimulation immediately 

after attaching the electrodes. The subject needs a rest 

period, following the physical activity of arriving at the 

testing room. For some subjects, there may also be a need for 
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becoming accustomed to the novelty of the situation, and for 

reassurance that bo shock is Involved, While there are 

usually practical limitations as to how long subjects should 

be fitted up before being stimulated, it is mandatory that no 

attempt be made to correlate stimulate and responses until 

there has been a settling down of the resistance gradient. 

Initially, there is likely to be a large change, for from 

three to five minutes, and this resistance change is apt to 

appear regardless of whether there is intentional stimulation 

or not. This change roust not be attributed to effect of the 

independent variable. 

Few experimenters have much to say about sound-proof or 

acoustically treated testing rooms. One reason for this may 

be that subjects become accustomed to the usual sounds of 

living, and therefore shut them out. The hum of motor traffic, 

and even the occasional acceleration sounds of motor scooters 

s eera to produce little change in records of subjects who have 

lived on a college campus. Subjects may show startle, when a 

telephone rings in the same room with them, but it has been 

noticed that this sound heard several doors away and muted by 

closed doors does not produce a significant response. The 

same can be said for footsteps heard in a hal 1 way outside the 

testing room. It is important, however, that the participating 

subjects not be allowed to talk after the stimulus period 

begins. If a subject coughs, sneezes or laughs, this should 

be noted on his record next to the sudden pen deflection it 
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produces. It may also result in significant deflections on 

the charts of other subjects in the room at the time. 

Units of m e a s u r e m e n t . — B o t h intra-subject and inter-

subject analyses are found in the literature on GSR experi-

ments, and the writers have sometimes found it necessary to 

convert the basic data into units appropriate to the analysis. 

Conductance, the reciprocal of resistance, is sometimes pre-

ferred, and its units are mhos. Resistance is perhaps most 

commonly for direct measurement, and its unit is the ohm. 

Insofar as movements of the pen are concerned, if a swing to 

the right corresponds to a decrease in resistance, then it 

corresponds to an increase in conductance. Lacey and Siegel 

(16) recommended change in conductance as th© convenient and 

appropriate unit for GSR measurements. Others have advocated 

various score transformations, so that Inter-subject compari-

sons can be made, While non-linearity has been found within 

the resistance range covered by GSR activity, Haggard (11) 

found that changes in general level of resistance need not 

affect the size of individual GSRs. The relatively rapid rise 

and decline of a GSR nay be superimposed upon a baseline which 

is itself inclined and non-linear, but the amplitude of the 

GSR is comparable with another which may be produced in 

another resistance range. Is some analyses, it say be desir-

able to use a unit which is independent of general level of 

resistance. Niimi (20) accepted the conductance measure, the 

mho, as useful for measurement of general or basal level. 
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However, he suggested change in conductance, per cent change 

in conductance and per cent change in resistance as measures 

appropriate to GSK measurement. Other measures which have 

been used are log of conductance change and log of resistance 

change. Lacey's change of conductance was accepted as the 

appropriate measure in the present study, but the reciprocal 

was used, since resistance could be directly read, in the 

case of general resistance changes. 
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CHAPTKR IV 

EXP ERIMENT I 

Design of the Study 

It was evident early in the preliminary equipment try-

outs, actor auditions and subject matter exposures that a 

neutral presentation could not be produced, with any accept-

able degree of confidence. So-called neutral presentations 

frequently became positive or negative, so that it was decided 

not to continue the attempt at using neutral presentations. 

Thus, the experiment proper was concerned with the positive 

and negative types of deliveries only, 

No subject was tested for wore than one session per day, 

and usually several days intervened between sessions. Some-

times a subject did not sit with the same group with which he 

began a series. Each subject was exposed to six learning 

conditions, One set of three conditions was positively pre-

sented, wherein the Instructor strove to indue© pleasant 

feeling tone, .For this set, a taped Unit, a filled Unit and 

a live Unit were each presented with the speaker attempting 

to arouse pleasant feelings during the learning sessions, & 

second set of three conditions was negatively presented, 

wherein the speaker on tape, film or in person attempted to 
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arouse unpleasant feeling tone. Some students were presented 

with negative Units as their first exposures, while others 

listened to and saw positive presentations first. While the 

Units had been derived from a fictional story about practices 

and environments in an ideal land, the Units were developed 

in such a way that they were not interdependent. Because they 

were independent Units, they did not have to be presented in 

any specified order, and were not. Also, there was no neces-

sity for assigning either a positive or a negative kind of 

presentation to any particular Unit. Units were therefore 

assigned to positive or negative and to tape, film or live, 

according to positions indicated by the use of a t a b l e of r a n -

dom numbers. T h e Units were assigned as indicated in Table I. 

TABLE I 

ASSIGNMENT OF UNITS TO MODES AND POLARITIES 

Tape Fi lm Live 

Positive Modes Unit 1 Uni t 3 Unit 5 

Negative Modes Unit 7 Unit 2 Unit 4 

It will be noted that though only six Units were used, the 

negative tape Unit is called Unit 7 because there had been 

originally nine Units, and this number had been assigned to 

the tape position. Each subject was exposed to all six condi-

t i o n s . One s t u d e n t might receive Units 1, 3 and 5 at his 
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initial session, to be followed by Units 7, 2 and 4 at his 

second session, Another student might receive all negative 

Units first. 

Sample composition.—The Psychology Department of the 

University of Michigan furnished a list of seventy-five stu-

dents who were members of a subject pool. Of this number, 

twenty-six showed up for one session, and this group dwindled 

to seventeen who participated in the full experiment. Higher 

priority commitments not foreseen by them prior to the request 

for subjects forced nine of the original twenty-six to drop 

out. Boys and girls were equally represented among the sixteen 

freshmen and one sophomore who remained for the entire experi-

ment . all subjects were rapid learners, of above average 

intelligence. 

Subjects were volunteers, as determined by their expressed 

willingness to participate, but participation was urged in 

partial fulfillment of requirements set by the Psychology 

Department. The experimenters controlled the granting of 

credit; so subjects seemed to cooperate. The requirement was 

made more palatable by the offer of pay. All seemed inter-

ested in the experimental environment, and some stated that 

the room looked like a classroom and laboratory combined. 

Oata Collection Procedures 

Bacon's The New Atlantis was paraphrased so as to oak® 

the older style and language more meaningful to present-day 



45 

students. Modifications made did not essentially change the 

original story. From the material, nine Units of approxi-

mate ly 800 words each were developed. Waits used appear in 

the Appendix. Since subjects had come from widely scattered 

high schools, it was not possible to determine whether they 

had been exposed previously to Hu, HSJSL Atlantis, though no 

subject admitted to having read it. 

Bach Unit was relatively homogeneous, in the sense that 

reading difficulty level, introduction of new ideas, and the 

logical structures were similar throughout. The three full-

time members of the research team passed judgment on homo-

geneity. While some studies had seemed to show that a few 

"taboo" words elicit strong emotional responses, as shown by 

GSRs. there was not complete agreeaent. On© investigator, 

Balken Cl), says that affective value of materials did not" 

influence efficiency of learning or GSBs produced during 

learning. However, the writing of eaeh Onit of the present 

study was designed so as to omit any obviously "loaded" words. 

It was not possible to make the tapes or films of pre-

cisely equal length. Presentation of each Unit was about six 

minutes. Ten-minute segments or Units proved to be too long, 

when three Units were to be presented per session. The allow-

able time per subject was fifty minutes or less, and time had 

to be allotted for stabilizing the GSB pattern, as well as for 

administering the three tasks imposed after each Unit. These 

tasks were to assess achi evement based on immediate recall 
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and to permit student evaluation of instructor and subject 

matter. 

An actor from the University of Michigan Department of 

Speech and Drama was chosen from several who had been audi-

tioned for the positive role. This m a n then recorded U n i t s 

of the story on tapes and films, using the most positive, 

friendly approach he could effact. Another actor was chosen 

to make "neutral" presentations, speaking in a manner which 

J 
would induce minimal arousal. It was not possible to induce 

consistent arousal levels with presentations aimed at being 

neutral, so the neutral presentation was not considered valid, 

and was discarded. 

The tape recordings were made in the experimental class-

room. Film recordings had to be made in regular film studios. 

A blackboard backdrop and a lectern were the only "props" 

necessary. Several tapes were first recorded and then judged 

as to whether they conveyed the intended effects. Only the 

best of these were retained for use. All roles, including the 

live presentations were carefully rehearsed many times before 

being presented to subj ects. Sound quality on film and tape 

was excellent. Difficulties In eliminating transparency of 

roles and in effecting an authoritative manner regarding 

subject matter were ironed out. 

The room in which the experiment was conducted was small, 

but had once been used as a classroom, h blackboard still re-

mained, along with some chairs of the type often found in 
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classrooms. However, the desks were not like ordinary student 

desks. They were simple tables, constructed for the experi-

ment, thirty Inches high, with a fiat top, twenty inches 

square. The left front leg of each table bore two small 

binding posts to which GSR wires were connected. These con-

nections led to the adjoining equipment through small cables. 

A projector was positioned on a small table at the rear of 

the room, and a projection screen was hung on the wall at the 

front. The same loudspeaker was used for tape and f i Ira, and 

it rested on a shelf near the screen. When presentations were 

live, the speaker stood near the shelf, go that sound for all 

three presentations was of about the same intensity and frost 

the same area. Walls and ceiling were not acoustically 

treated; hence GSR records were carefully watched during 

sessions for patterns that might result from extraneous sounds. 

In those rare instances when outside noises did seem to result 

In arousal, a note was made on the strip chart. 

Subjects were requested not to talk, nor to move the 

electrode-equipped hand unnecessarily. All testing occurred 

in mi Id spri ng weather, with no radical temperature changes. 

Subjects were given some idea of the general nature of the 

experiaent, and were put at ease about being equipped with 

electrodes. Some were already somewhat acquainted with 

autonomic measures. 

Each session was scheduled for zuu, subjects to a group, 

but in some cases, not all of the subjects appeared for a 
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session. Those who missed sessions were re-scheduled when 

possible. Instruction sheets informed students as to what 

was about to happen, and stated that they would be tested 

over the material that they would hear. The instruction 

sheets are appended to this paper. 

No introductory remarks were necessary, preceding actual 

presentations. In the case of live presentations, the speaker 

entered the room, nodded to the subjects, and began reading. 

The positive speaker stalled and tried to make himself accept-

able, reading in a pleasant manner. The negative man frowned, 

was awkward, used "uhs" and "ersM frequently, cleared his 

throat loudly, shuffled papers and was otherwise obnoxious. 

Neither man made any remarks not contained in the Unit from 

which he read. Each session consisted of the presentation of 

three Units, and sessions were followed by student responses 

to two criterion tests of the true-false and multiple-choice 

types. Students were also asked to respond to the session in 

general and to the instructor by rating them on a semantic 

differential. 

The electrodes were made especially for this experiment 

by Coleman Enterprises, of Ana Arbor. Specifications were 

similar to those for the electrodes used by Levonian (2), with 

the exception that the c o n t a c t metal was chlorided silver. The 

contact areas were saucer-like, so that paste could foe con-

tained in the depression. Total contact area was designed so 

that not more than ten mi 1liamperes per square centimeter 
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would flow through the area contacted. A plastic ring was 

fitted with foam pads, with one of the pads containing the 

electrode and the other pad used to insure fir® but gentle, 

non-constricting contact. A similar r i n g was placed on the 

third finger of the same, non-writing hand. This left the 

writing hand free for movement, without disturbance of the 

electrical connections. It was assumed that every hand 

contained some extraneous coverings, so all subjects were 

supervised in carefully washing and drying their hands. Then 

the contact areas were washed with alcohol, and the paste was 

applied, both to electrode cups and to skin areas upon which 

the cups would rest. After the electrodes had been fitted on, 

any paste remaining outside the contact area was wiped away. 

The leads to the electrodes were inspected and r. 1 eaned, if 

paste ivas found thereon. 

The electrode p«ste was furnished by the university 

Pharmacy Department, and was of a type previously found to be 

quite adequate. It consisted of a suspension of sodium 

chloride, potassium bitartrate, pumice, tragacanth powder, 

propylene glycol and water. 

From the binding posts on each student's desk, a snail 

cable led to an input unit, basically a Wheatstone Bridge. 

Inputs were fed to a four-channel operational amplifier. The 

amplifier outputs fed four Bausch and Lombe servo-recorders. 

Chart movement was set at a speed of five inches per minute. 
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The e q u i p m e n t was given a one-hour w a r m - u p period preceding 

experimental sessions. 

As soon as a subject entered the room, he was fitted 

with electrodes, and was given some informal information by 

the research assistant. After ail had been fitted, the more 

detailed explanation c o n t a i n e d in this paper's Appendix was 

provided. Five minutes or longer was then interposed, for 

subjects to relax, and for e q u i p m e n t operators to check on 

proper functioning of the equipment. Typically, there was 

an initial period of resistance change, usually a reduction, 

followed by a relatively steady state. 

Recorders continued running during the achievement 

testing and records rich in G S R Waves were produced. When 

they were permitted to respond on the semantic d i f f e r e n t i a l , 

s o m e subjects spontaneously wrote remarks on the rating 

sheets, ant thereafter all subjects were encouraged to do so. 

Procedures for Treating the Data 

For each subject and each Unit, the following data was 

collected! G S R Wave r e c o r d s in the f o r m of continuous graphs, 

a n a l y z e d as to number of waves and as to differences between 

resistance at start and end of the Unit presentations? scores 

on two criterion tests, true-false and m u l t i p l e - c h o i c e j and 

semantic differential ratings, for both the session and the 

instructor. Students generally Interpreted "session*' to mean 

"subject matter," so the instructions were later revised to 

refer to ratings of "Tape you have just heard," « t c . 
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The concept of a GSR Wave seeas to be applicable to the 

analysts of records which show not only the brief, fast-rising 

deflections usually called GSBs.but also longer term excursions 

which are too slow to look like GSRs and too steep to be called 

general resistance changes. It was therefore decided to desig-

nate any recorded deflection which rose to an amplitude of at 

least two millimeters and then returned toward the original 

pen position as a GSR Wave. This was further defined in that 

(1) the deflection must exceed variations introduced by the 

equipment chain itself and (2) the deflection must not persist 

longer than 99.9 seconds. 

Two methods of determining resistance level are in general 

use. The first consists of drawing an axis along the time basis 

of the chart, lengthwise, and through the traced record so that 

deflections of approximately equal amplitude appear on each side 

of the drawn axis. If the equipment is constructed so that a 

reasonably accurate determination of the corresponding resist-

ance can be made, then this axis indicates a kind of basic ©r 

general resistance level* This method contains subjective 

features which contraindicated its use in the experiment. 

A second method of determining resistance levels may be 

used either when the recording instrument is precisely cali-

brated us to resistance or conductance, or when a precision 

ohmmeter is built into the chain. Since a subject's resistance 

level does not recover immediately following a period of con-

tinuous stimulation, measures taken just prior to stimulation 
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and immediately following provide a difference in resistance 

which may be called a resistance level or resistance change. 

A convenient unit of measurement for this is the Icilohm. The 

tables contained herein list resistance changes in these 

thousand-ohra waits. 

Scoring was accompli shed for the semantic differentials 

by assigning one point for the lowest or most negative rating 

and adding a point for each scale position, moving toward the 

most positive. Thus, the scores ranged from a possible low of 

one per faetor rated, to a high of seven. Six factors were 

rated for each semantic differential, so that a maximum of 

forty-two was possible, and a minimum of six. 

The criterion tests of learning consisted of a true-false 

test for simple factual recall, and a multiple-choice test for 

recognition of appropriate statements. The tests were con-

structed by the research associate, and items were checked by 

eight project members, who analyzed and criticized each itern, 

by referring to the original text. Subjects were asked to 

marie only those iterns on the multiple-choice test which they 

felt were incorrect. Scoring was on the basis of number right 

minus the number wrong. 

Results 

The first matter to be examined was the determination of 

whether skin resistance changes varied systematically from 

presentation mode to presentation node. The Friedman Two-wav 



53 

analysis of Variance. a chi-square test with K-l degrees of 

freedom, indicates whether rank totals differ significantly 

under three conditions of Unit presentation. Table II shows 

the outcomes of this analysis. 

TABLE II 

TWO-WAY ANALYSIS OF VARIANCE OF RESISTANCE 
CHANGES .UNDER THESE STIMULUS CONDITIONS 

li <
*
4
 

Tape Film Live 

Positive Presentations 

Sum of ranks 37.5 

xr*" * 1.1 

34.5 

p * not 

30 

significant 

Negative Presentations 

Sum of ranks 32 

X r^ a 2,6 

39.5 

p » not 

30 

significant 

It may be seen that there were no significant differences 

between levels of resistance within signs, for subject matter 

presentations. The first hypothesis was not supported, 

despite the gradient for positive delivery which suggested 

progressive increase in resistance through the modes. Live 

mode showed the lowest rank sum, which was 1n the direction 

predicted. 
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Table III shows result# of the analyst# of rating* for 

the learning session and for instructors for both positive 

and negative oodes. 

TABLE III 

T*U-WAY ANALYSIS OF VhBIHNCE OF SEMANTIC DIFFERENT I HL 
SCOBES UNO£8 THREE STIMULUS MODES 

Ratings of Presentation Sessions 

Positive Negative 

Tape Fil« Live Tape Film Live 

Sn» of ranks 
(N*17) 

36.5 

2 
xr s 

p r no 

39.5 

1.02 

t slgail 

32 

leant 

37.5 

2 
xr *" 1 

p " no 

31.5 

l.T 

t sigoi j 

39 

ficant 

Satiflf® of Presentation Instructor 

SUM of ranks 40.5 42 24.5 31 33.5 42.5 
CN.-ia) 

v 2 _ 
*r -

11.2 xr*" - 0.00 

p *• 9.01 p ® not significant 

For positive presentations, lower runki agt in Moving 

from tape to f i 1» to live would Mean higher rati ngs of either 

session or i nstruetor, and this would be according to predic-

tions. But for negative deliveries, a decrement in ranki ngs 

would also *ean an i acreai« in rati ngs, which would oppose 

the predictions. Though the ratings were better for positive 
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live presentations than for positive tape or film, the dif-

ferences were not significant. Filra Units were rated lower 

than taped ones, thus rejecting the prediction. For negative 

session ratings, film fared better than tape, and this also 

opposed prediction. However, support for the hypothesis is 

found in the lowest rating for live presentation, though the 

differences were not significant. Thorndikian spread of 

effect did not seem to be present, as seen by the lack of 

correlation between instructor and session ratings. 

For positive presentations, the hypothesis was supported 

by the fact that the live presentation was rated significantly 

better than the tape or film modes. Increased effectiveness 

for the in-person session is in accord with the rationale that 

the increase of sensory stimuli provided increased arousal of 

conscious feelings, in the case of negative instructor ratings, 

would result in a progressive increase in the sua of ranks, 

just the opposite to that expected in the case of positive 

Instructor ratings. That such actually was the case is apparent 

though the difference was insufficient for significance. 

In determining whether learning sessions correlated 

significantly with resistance changes, the Spearman Rank 

Correlation method was used. This was not the concern of a 

hypothesis, yet it is of sufficient interest to be mentioned. 

If subjects are sufficiently aware of arousals, or are 

affected by the total situation, then they might be able to 

consciously evaluate the perceived arousal source. Positive 
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tape sessions yielded positive correlations of .407 at the 

.05 level of significance. The more subjects had been 

aroused by the session,, the better they had rated it. For 

negative film, there was a negative correlation of -0.778, 

at a level of .01. The greater their arousal during the 

session,the worse they had rateu the presentation. 

When positive tape presentation levels were correlated 

with instructor ratings, the coefficient was positive at the 

.05 level. However, no other resistance level correlated 

highly with subject ratings of instructors. The findings 

appear in Table IV. 

TABLE IV 

CORRELATIONS OF RATINGS AND RESISTANCE CHANGES 

Session vs. Resistance Change 

s-4 fl 

2S Positive Negative 

Tape Film Live Tape Fi 1» Live 

Sho .407 .152 .223 .274 -0.770 .014 

Signi ficance .05 None None None .01 None 

Instructor vs. Resistance Change 

Kho .439 -0.326 .318 . 190 -0.014 -0.233 

Significance .05 No ne Mone None No ne No ne 
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One hypothesis was concerned with relationships between 

scores on the criterion tests and resistance change. None 

of the scores and changes were highly correlated. Level of 

arousal did not seem to affect ability to recognize important 

facts significantly. Multiple-choice tests did not correlate 

well with arousal levels. Results appear in Table V, 

TABLE V 

CORRELATIONS OF CRITERION TEST SCORES AND 
RESISTANCE CHANGES 

True-False ! Scores 

N r 17 
Positive Modes vs. 
Resistance Changes 

Negative lodes vs. 
Resistance Changes 

Tape Fi lm Live Tape Fi la Live 

Rho -0.331 -0.178 -0.061 . 108 .177 -0.145 

Significance None None None None None None 

Multiple-Choice Scores 

Rho -0.152 .060 .054 -0.341 -0.144 . 182 

Significance None None None None None No ne 

The number of GSR a.ves produced may be considered as 

one indicator of arousal. Large numbers of waves would sug-

gest frequent arousal, though it might not indicate a sus-

tained level. If a new wave follows before a preceding one 

ha$ sufficiently recovered, then there may be a cumulative 
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effect, so that a sustai ned succession of such productions 

could be considered indicative of a general resistance level, 

Table VI shows correlation coefficients for number of GSR 

Wa.y.e.8. and scores on true-false tests, the table also 

includes correlation coefficients for number of GSR Waves 

and scores on multiple-choice tests. 

TABLE VI 

CORRELATIONS OF CRITERION TEST SCORES AND 
NUMBER OF GSR WAVES 

N = 17 

True-False Scores 

N = 17 Positive Modes vs. 
Number of GSR Waves 

Negative Modes vs • 
Number of GSR Waves 

N = 17 

Tape Film Live Tape Film Live 

Kho 

Si gnif i c ance 

-0.021 

None 

.256 

None 

.050 

None 

-0.029 

None 

-0.121 

None 

-0.318 

None 

Multiple-Choice Score s 

fiho 

Si gnificance 

.259 

None 

.195 

None 

-0.582 

None 

-0.172 

None 

.195 

None 

-0.582 

.05 

If the hypotheses had been supported, then under the 

assumption that frequency of GSR Wave production indicates 

arousal level, it would have been predicted that all the cor-

relations in Table VI would have been negative. Negative 

correlations at the .05 level of confidence or better would 
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have indicated high correlation between the kind of arousal 

indicated by numbers of GSB Waves and frequency of test score 

errors. However, only one of these, the negative live pre-

sentation, was accompanied by high GSR Wave frequencies and 

low scores on multiple-choice tests. 

Summary 

A mixed group of twenty-six male and female college stu-

dents of above average intelligence was exposed to three 

different weans of presenting subject matter, tape, film, and 

live. For various reasons, only seventeen of the original 

group completed the experiment. A derivation from Bacon's 

The New Atlantis was divided into nine different descriptive 

accounts, each of which comprised a Unit of Instruction. 

Three Units were presented via audio tape, sound-on-film and 

by in-person speaker, with an effort being made to influence 

pleasing feelings toward the speaker. Three Units were sup-

posed to function in a neutral way, being non-arousing. How-

ever, after a number of unsuccessful attempts at productions 

which would be even relatively non-arousing, this pursuit 

was abandoned. A third set of instructional Units was de-

livered on tape, film and in person, in such a way as to cause 

the learners to find the speaker distasteful. 

It was predicted that in the case of both the positive 

type of presentation and in the negative, the live mode of 

delivery would be more effective in autonomic arousal than 
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w o u l d b e t h e film f o r that s i g n of a f f e c t , and t h a t film 

would be more effective t h a n tape. T h e Galvanic Ski a 

R e s p o n s e furnished e v i d e n c e of arousal levels. This hypoth-

esis was not s u p p o r t e d by significant differences, but the 

resistance changes w e r e in t h e predicted direction. Perhaps 

repeated exposures and longer acquaintance w i t h the instruc-

tor (Bight have resulted in greater differences. 

The second hypothesis predicted that the increasing 

ability of instructors to arouse, as tape, film and live 

presentations are made, would be n o t e d in s e m a n t i c differ-

ential ratings. N e v a t i v e deliveries w o u l d be rated increas-

ingly n e g a t i v e , with minimum rating occurring f o r the l i v e 

mode. It was expected t h a t these trends would also be f o u n d 

when instructor ratings were c o m p a r e d from positive mode to 

positive mode. However, the negative instructor was not 

rated e v e r more negative, in comparing tape w i t h film with 

live presentations. For the positive presentations, the 

instructor was rated increasingly good, or positive. There 

was no spread of effect, f r o m instructor to session; that 

is, there was no significant change in s t u d e n t ratings of 

the instructional sessions. 

The t h i r d hypothesis predicted t h a t as a u t o n o m i c arousal 

increased, scores on two criterion tests would decrease, for 

negative presentations. The negative live presentation sup-

ported this prediction, for the multiple-choice tests. There 

was a significant negative c o r r e l a t i o n between scores on 
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multiple-choice tests and number of GSR Wares recorded. The 

true-false test scores were not significantly correlated 

with arousal. 

The fourth hypothesis predicted that as arousal iin-

creased, scores on the criterion tests would decrease, in 

th© case of positive presentations. This hypothesis was 

not supported. 

The failure of negative arousals to interfere with 

learning to a significant degree, or even to become increas-

ingly evident with changes of mode of delivery may be con-

sidered frora several viewpoints. Difficulty level of the 

content may have been sufficiently low to preclude inter-

ference on any but near-traumatic levels of arousal. Shat 

is viewed as negatively arousing by adults «ay not be so 

viewed by college students. Tolerance, adaptation and 

objectivity are useful tooks in the academic situation, and 

these students had already shown a great deal of ability to 

etaploy these facilitators. The kind of adaptive discrimina-

tion which permits an efficient learner to sustain objec-

tivity about a learning session and its content, despite a 

negative attitude toward the instructor, is often well-

established in successful college students. This seems 

tenable when it is noticed that the instructor was not rated 

increasingly negative as the sensory modes of presentation 

were increased with first, the addition of visual stimuli, 

then with the addition of in-person, third-dimensional 
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qualities. That this was not merely clue to an inability to 

discriminate is negated by the data obtained from the positive 

presentations, wherein students did increase their ratings, 

but still did not let this interfere with 1earning or with 

their attitudes toward the learning sessions. 

Arousal® noted during negative presentations have not 

been referred to as "anxiety," since it was not assumed that 

anxiety was necessarily present. If wild anxiety was aroused 

in these subjects, then this experiment does not support 

those which have reported mi Id anxiety to be a motivational 

force. 

Experiment I served to point up the advisability of 

changes and control efforts which might be applied in a second 

experiment. Sosae of the implications have already been 

pointed out, such as the difficulty in establishing "neutral" 

communications. Because the actor-instructors were unable to 

make their presentations in such a way as to consume equal 

times for each mode, it Might be worthwhile to make provisions 

for an analysis which would be unaffected by length of pre-

sentation. Fortunately the primary basis for measurement of 

resistance level, which is resistance change,, was not 

effected by slight differences in presentation lengths, 

though number of GSR Waves might be. Tests of reliability 

for the criterion tests ought to be developed, as well as a 

determination of relative levels of difficulty. The first 

experiment functioned as a pilot study, pointing out improvements 
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to be ir-ade in t he second, 'visile the second s tudy was not 

a c t u a l l y a r e p l i c a t i o n of t he f i r s t , with the e x c e p t i o n of a 

minor change , s t i l l t he g e n e r a l des ign was s i r a i l a r , and t h e 

hypo theses were i d e n t i c a l . 
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CHAPTER ¥ 

EXPERIMENT II 

I ntroduction 

While the equipment chain for the first experiment had 

been adequate, too much effort had been expended in waking 

adjustments and corrections. Consequently„ the input section, 

which mixed the changes cowing from the learning stations or 

desks, was redesigned. Greater stability and simplicity of 

operation resulted. Two operators were itill busy in the 

equipment room, but one could now operate the position for a 

limited period. 

The same electrodes and paste were used. Amplification 

was raore linear across ail ranges of resistance, and a preci-

sion potentiometer was added to facilitate calibrations. 

Ohmraeter accuracy could be checked, linearity could be tested, 

and any extraneous voltages could be calibrated, using the 

potentiometer, without conferences with the engineer. 

The concept to be rated on the seaantlc differential was 

altered somewhat. The second experiment asked the subjects 

to rate the subject matter, instead of the session, since 

that is what the subjects had said they were rating anyway, 

Instructors were again rated as in Experiment I. 
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The actor who had played the positive roles was retained^ 

but a different negative wan had t© be chosen. Whereas the 

first had been selected by adult judges, the negative man for 

the seeoad experiment was chosen by students of the same age 

as the subjects who were to be used. A semantic differential 

was used in the selection, and the wan who was rated lowest 

froa araong several was chosen as the one who would make the 

negative presentations. The student judges did not know that 

this was the purpose of the rating, however. 

Hypotheses tested in the first experiment were also 

tested in the second, since Experiment II was a variation of 

Experiment I. The hypotheses were C D The resistance 

gradient as measured on GSR equipment siill be a function of 

the mode of presentation of subject matter; (2) The reaction 

gradient as measured on a semantic differential will be a 

function of mode of presentation; (3) Measured level of 

arousal will vary directly with cognitive inaccuracy, when 

presentations are aiaied at inducing negative affect} (4) Mea-

sured levels of arousal will vary directly with errors of 

Inference and factual recall, as measured by multiple-choice 

and true-false tests, when presentations are made which 

aiiaed at inducing positive affect. 

Design of the Study 

The laws Tests oil Educational Development. Form X»3S. 

were found useful as a source of subject matter. Materials 
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containing obviously emotionally toned words were not used. 

The resulting Units were of unequal lenght, so they were 

altered slightly, to furnish 500-word Units. Fifteen true-

false items were also constructed for each of the six Units. 

The multiple-choice questions were taken from the original 

tests. Both types of tests were given to a group of forty 

high school students not participating in the experiment, 

and the true-false tests were found to be of equivalent 

difficulty. Inequalities in the difficulty levels of the 

multiple-choice i terns were found, and adjustment factors 

were derived for the purpose of score adj usfciaents. Mean 

scores were found and factors calculated which would equalize 

the means. The factors thus calculated were then applied to 

the scores made by these subjects. The sections of the 

Iowa Tests used are listed in the Appendix, 

Again, as in Experiment I, subjects were exposed to six 

Units. Three Units were assigned to positive presentations, 

via taped, filmed and live modes of delivery. The remaining 

three Units were given the negative treatment, j . _e. , were 

delivered with the intention of inducing negative feelings. 

Table VII lists the assignments. 

TABLE VII 

ASSIGNMENT OF UNITS TO MODES AND POLARITIES 

Tape Film Live 

Positive Presentations Unit 1 Unit 3 Uni t 6 

Negative Presentations Unit 2 Unit 4 Unit 5 
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Procedures were essentially those of the first experi-

ment, with the exception that instructions concerning the 

proceedings which were to follow were given, by means of tape. 

This made it unnecessary for any other person to be in the 

classrooms besides the subjects. Since adaptive effects are 

possible in G£R arousal, there is a possibility that serial 

order might influence arousal levels. For this reason, wher-

ever possible. Units were presented one at a session. How-

ever, scheduling difficulties precluded this procedure for 

all cases. Many subjects were exposed to two Units per ses-

sion. Some heard tape first, soae heard film and others 

attended live sessions first. Many of those who did not 

complete the series were called back at semester's end. Thus, 

it was possible by combining single Unit presentations with 

the first Units of two-Unit presentations to eliminate pos-

sible effeets of serial order. This also resulted in unequal 

N*s for the various modes. 

Sample Composition 

Subjects consisted of forty-seven high school students 

from the University High School, Ann Arbor, Michigan. Thirty-

four of these were rapid learners, while the remaining 

thirteen were slow learners. The California achievement 

i M i l the California Test. JBX «e.n.t.al Maturity, and 

*h@ Diagnostic Reading Test had been given annually 

since early elementary years, and progress charts were 
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available. It was not possible to determine what formal 

teaching the subjects had been exposed to, related to the 

experimental Materials, since those teachers who Might have 

furnished this information were no longer in the school 

system. The content was not being taught at the time of the 

experiment, however, and students who were questioned stated 

that they had not had previous exposure to such materials. 

Data Collection Procedures 

Servo-recorders were maintained in a standby or warmup 

condition until after each subject's relaxation period had 

elapsed, and then they were set to the record mode, about 

thirty seconds before the stisnulation period began. They 

were in the record condition from that point on unti1 two or 

three minutes after all sessions and tests .had been completed 

for the day. Electrodes regained connected until it was 

either determined that a subject had returned to a reasonably 

stable state of resistance, or that he was unlikely to do so. 

It was not expected that any would completely recover, under 

the conditions of the experiment, since subjects were unable 

to relax completely. They tended to become impatient with 

inactivity and hence produce wore GffiS •'* a v e s. In general, the 

procedures were the saioe as those in Experiment I. 

Results 

The Friedman Two-Way Analysis of Variance was applied 

to determine the existence of systematic variations in skin 
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resistance when comparing among presentation modes of the 

same affect sign. Both amount of resistance change per Unit 

and the number of GSR Waves were considered to be indicators 

of arousal, for this experiment, liable VIII shows the 

results of the analysis when both resistance change and 

number of GSS Waves are examined. 

THBLE VIII 

TWO-WAY ANALYSIS OF VARIANCE OF AROUSAL 
LEVELS UNDER THREE STIMULUS CONDITIONS 

Tape Film Live 

Resistance Changes During Positive 
Affect Presentations 

Sum of Ranks 
(Nc28) 

37.5 

• V f w 
A y "**• « *,J 

34.5 

i p = not 

30 

significant 

Besistanee Changes During Negative 
Affect Presentations 

Sum of Hunks 
(N* 21) 

53 

x r
2 = 8 

35 

P =: . 02 

38 

GSR Wave Frequencies During Positive 
Affect Presentations 

Sum of Hanks 
(N=29) 

54 

O 
x r" = .<5 

61.5 

>8 p S- not 

58.5 

significant 

GSR Wave Frequencies during Negative 
Affect Presentations 

Sua of Ranks 
(N=x30) 

67.5 

*r2 = 3. 

53 

51 p a- not 

59. S 

significant 
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In comparing tape, film and live wodes -of the positive 

type, it is seen that skin resistance changes increased in 

the predicted direction, but not to a significant degree. 

For negative deliveries, there were significant changes a# 

predicted. Number of GSR Waves did not vary significantly 

between presentations. 

The prediction that subjects would rate the negative 

instructor progressively worse was supported* Also the 

positive instructor was rated progressively better, as seen 

in Table IX, 

TABLE IX 

TWO-WAY ANALYSIS OF VARIANCE OF SEMANTIC 
DIFFERENTIAL EATINGS, ALL MODES, FOR 

BOTH INSTRUCTOR AND CONTENT 

Ratings of Instructors 

N s 21 Positive Presentations Negative Presentations N s 21 

Tape Fi Ira Live Tape Film Live 

Sun of tanks 52 

v xr 

P Sr .0 

35.5 

7.3 

'5 

38.5 35.5 

x r 2 = 6 

p * .Of 

SI.5 

»,7 

i 

39 

featings of Content 

Sura of Hanks 42 

y ^ 

*r 

p - no 

39.5 

4.. 8 

t signil 

45.5 

leant 

45.5 

x r 2 = 3 

p = not 

43.5 

t.9 

; signif 

37 

'i cant 
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It nay be noted that the trends observed for ratings 

of the instructors did not hold i n the ratings of content. 

Subjects were apparently able to discriminate between their 

feelings toward instructors and their feelings toward the 

subject matter. 

The third hypothesis required derivation of correla-

tions between test scores and arousals during negative 

presentations. No significant correlations were found 

between criterion test scores of either type and resistance 

change. Results are shown in Table X, The differences in 

N for the various treatments were due to inability of sub-

jects to raeet the testing schedule. 

TABLE X 

SPEARMAN SANK ORDER COEFFICIENTS OF CRITERION TESTS 
AND RESISTANCE CHANGES, NEGATIVE PRESENTATIONS 

True-False 1 Tests vs. Resistance Changes 

Tape F i U Live 

N 33 45 32 

fiho .226 .200 .200 

Signi ficance None None None 

Multiple-Choice Tests vs. Resistance Changes 

N 30 43 30 

Rho .447 -0.077 -0.032 

Significance None None None 
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Since number of GSR Waves was also considered a measure 

of arousal level, similar inspections were made to determine 

whether number of GSB Waves during each of the types of de-

libery and the feeling tones bore any significance to either 

of the types of criterion test scores. As shown in Table XI, 

no significant correlations were found. 
*> 

TABLE XI 

SPEARMAN BANK OBDER COEFFICIENTS FOR CRITERION TESTS 
AND NUMBER OF GSR WAVES, NEGATIVE PRESENTATIONS 

True-False Tests vs. Number of GSB Waves 

Tap® Film Live 

N 34 45 36 

Rho -0.143 .032 .019 

Significance None None None 

The fourth hypothesis predicted significant interfer-

ence with learning due to arousals during positive presenta-

tions. The prediction was not supported. Results appear 

in Table XII for correlations between criterion tests and 

number of M l &XSJL* 
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TABLE XII 

SPEARMAN BANK ORDER COEFFICIENTS FOR CRITERION TESTS 
AND NUMBER OP GSR WAVES FOB POSITIVE PRESENTATIONS 

True-False Tests vs. Nuaber of GSR Waves 

Tape Film Live 

N 35 45 32 

Bho .038 .092 .016 

Sign!fi caace None None None 

Multiple-Choice Tests vs. Number of GSB laves 

N 33 45 34 

Kho .089 -0.060 .055 

Significance Bone None None 

Again, the N*s are not the saie for each presentation, due to 

inability of subjects to comply with the sehedul®. 

The correlations between resistance changes and scores 

mad© on the criterion tests furnished no More support for the 

hypothesis than did those found for number of GSR Waves and 

criterion test scores. Table XIII shows the results of this 

inspection. 
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TABLE X I I I 

S P E A R M A N RANK O R D E R COEFFICIENTS, OF C R I T E R I O N TESTS 
AND RESISTANCE CHANGES, POSITIVE PRESENTATIONS 

True-False Tests vs. Resi stance Changes 

Tape Film Live 

N 36 45 31 

Rho .091 .300 .165 

Sign! f icance None None None 

Multiple-Choice Tests vs. Resistance Changes 

N 33 44 32 

Rho -0.013 . 166 -0.044 

Significance None None None 

It may be noted that while neither type of criterion 

test, true-false or multiple-choice, correlated highly with 

the resistance change recorded for the corresponding stimulus 

materials, the criterion test correlations did not even ap-

proximate one another. They were not necessarily expected to 

do so, si nee the two tests were not expected to tap the same 

kinds of functions. 

Summary 

The resistance gradient as measured out 6SB equipment was 

a function of the mode of presentation of subject matter for 

presentations of the negative type, as was predicted in the 
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first hypothesis. However, positive presentations did not 

show this progressive gradient. Arousal increased, in moving 

from tape to fila to live presentations, in the case of 

negative deliveries, with the greatest difference in arousal 

levels occurring between fil® and live. There was also a 

strong increase in arousal between tape and live modes, with 

almost no difference between tape and fil® modes. There was 

no significant increase, however, in the case of negative 

types of presentation. 

The second hypothesis, which predicted that semantic 

differential ratings would be increased, in moving through 

the positive presentations, tape to film to live, and would 

be decreased, in saoving through the negative presentations, 

was supported, in the case of instructor ratings. However, 

the ratings did not change significantly, in the case of 

subject matter or session ratings. 

The prediction in the third and fourth hypotheses was 

that both positive and negative arousal levels would corre-

late significantly with achievement levels on the criterion 

tests. Measured levels of arousal did not correlate signif-

icantly with cognitive inaccuracy as tneas ured by the two 

objective tests. 

Discussion 

The following tendencies are reported in the interest of 

greater understanding of results obtained, despite the overall 
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lack of support of the hypotheses. Because of the subject 

attrition when the total group is broken down into a number 

of small groups, these findings are treated only as tendencies 

and levels of significance are not assigned. The data on 

which these trends are based, however, appear in the Appendix. 

Appendix G shows that girls were found to have greater 

arousal levels than boys, when resistance change is the mea-

sure. It is possible that this was because instructors were 

male. However, Ki ngness (2) found girls to show generally a 

higher level of arousal, even though the stimuli used in that 

study were of a non-social nature. The kind of stimulation 

presented seems to be related sometimes to sex differences in 

arousal. It is suggested that the use of female instructors 

would have made possible a more definitive analysis in this 

respect. 

Bingness also reported that not only were girls more 

reactive than boys, but that brighter children were more 

reactive in GSR than were those classified as less bright. 

The present finding that girls reacted more than boys may be 

due to a combination of influences rather than solely deter-

mined by sex differences. In the Aaerican culture, girls 

usually seem to put forth greater effort to achieve the 

desired academic objectives than do boys. Gopalaswami (1), 

in India, interpreted increased arousal as a product of in-

creased learni ng effort. This agrees with the general obser-

vation that girls may be expected to put forth more effort 

than boys to reach prescribed goals in school. 
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Appendix H shows that girls rated subject matter higher 

than did boys for all modes except positive tape. In general, 

it is tenable to say that under the combination of both visual 

and audio stimulation the girls were more significantly in-

fluenced than boys to respond favorably to content. The 

apparent effect of the instructor on content ratings must 

also be considered, because as the instructor rating increased 

there was a corresponding tendency to increase ratings of the 

subject matter. Girls showed a gradual increase in level of 

rating from tape to film and from film to the live conditions. 

Boys, on the other hand, showed almost the reverse trend, 

with tape and film being about the same and the live presen-

tation being somewhat lower. Under auditory and visual 

stimulation combined, boys tended to decrease their ratings, 

while the girls Showed the reverse trend, as indicated above. 

Data indicate generally that boys discriminated more than did 

girls between ratings of instructors and ratings of subject 

matter. It was expected that subjects who showed such discrim-

ination would also learn more effectively, but that expectancy 

was not supported by the evidence. It is entirely possible, 

however, that under some learning sets the discrimination 

between feelings toward the instructor and toward the content 

would be highly advantageous. But under the experimental con-

ditions there seemed to be scant necessity to make such dis-

criminations. It »ay be further speculated that affective 

discrimination between instructor and subject matter suggests 
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flexibility rather than rigidity. Consequently, in situations 

where flexibility is importantly related to the demands of 

achievement, affective di serial nations between content and 

teacher may prove highly beneficial. All these considerations 

simply suggest that much further effort needs to be expended 

on these matters before such expectancies can be either con-

firmed or denied. 

If it is assumed that greater amplitude of the <S$B Wave 

represents greater intensity of arousal, then girls were less 

intensely aroused than boys, in moving through the negative 

modes from tape through to the live condition. This may be 

expressed another way by saying that under negative conditions 

when modes of presentation move from auditory stimulation to 

the combination of both visual and auditory that beys react 

store intensely than do girls. If these relations appear some-

what complex and difficult to follow, the interest of clarity 

may be served by the use of simple analogies in the form of 

classroom examples. When a teacher stimulates students in a 

negative way, It is likely that boys will react more Intensely 

than will girls, but will react less frequently than still girIs. 

This simple example ties together what way appear to be con-

flicting findings, that girls responded more frequently under 

negative stimulation, while boys responded with greater in-

tensity than did girls, in the experimental situations. 

The time required for a GSR tracing to move from a minimum 

to a maximum point on a wave has been designated "rise time." 
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Findings indicate that, with the exception of positive tape, 

girls produced greater rise times than did boys. This means 

that girls reacted with GSR Waves that were slower in rising 

to a peak than was the case of beys* GSR Waves. Thus, if only 

tendencies, or trends, are sought in differentiating between 

the records of boys and girls, then an overall picture emerges, 

Girls were less intensely aroused and reached « peak of in-

tensity more slowly than did boys. However, girls tended to 

react more frequently than did boys. 

The idea of "intensity" refers to bluntness of stimulation 

as opposed to acuteness of stimulation. The analogy is that 

girl students tend to respond more slowly to classroom stimu-

lations, and do not become so involved. However* girls also 

tend to be more consistently involved, that is, more fre-

quently, when the classroom ataosphere is stimulating than 

are boys, if the analogy to these experimental findings applies. 
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APPENDICES 



APPENDIX A 

INSTRUCTIONS TO SUBJECTS 

This is an experiment in human learning. The purpose of 

the experiment is to study the relationship between how well 

you can learn arid recordings of your skin resistance. The 

electrodes on your finger and on your pal» will pick up tiny 

changes in electrical conductance which will be recorded on 

graph paper in the next room. There is no electrical shock 

involved. The important thing for you to do is to listen very 

carefully to the Material presented through the speaker in the 

front corner of the room. Try to remember as many of the 

details of the message as you can. You will be tested im-

mediately after each message, which will last five minutes. 

(In case store than one message to be given at a session, 

subjects were informed as to the number to be presented.) 
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APPENDIX B 

NOTICE POSTED aT EACH SUBJECT'S LEARNING STATION 

N O T I C E 

DIRECTIONS FOB TAKING THE IIOLT Iff LS~ CHOICE TESTS 

1. Do not circle the answer you think is correct, instead 
2. Circle each answer that you believe is false, being 

careful a..o.t; to circle the correct on®. 
3. You will be scored one point for each incorrect answer 

that you circle, 
4. If you circle the correct answer four points will be 

deducted. 
5. Circle only those wrong alternatives about which you 

are rather certain are incorrect. Guessing will be 
penalized by the scoring formula. 

In 0n,3ty iMSLS. alternatives Jjj, each item 
1MX IMSk MIS. yeggpnably mMM M& incorrect. Leave 
M l SM. tmA unmarked. 

YOUR SCHEDULE OF PAYMENT 

1. The miniaum amount of pay you will receive for this 
experiment is $1.00. 

2. The maximum pay you can receive for the three sessions 
is $5.00. 

3. The actual amount you wi11 receive will depend upon 
the number of items you have correct on the true-
false and multiple-choice tests. 

a. For each item you get correct beyond a score 
of chance you will receive nearly 5$. 

b. The number of items that contribute to a score 
beyond chance based on guesswork is 90 for all 
sessions. 

4. Remember, it is to your advantage to do the best you 
can on each and every test. 
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APPENDIX C 

EXAMPLE OF A SEMANTIC DIFFERENTIAL 

How I Feel About the Instruction 00 the Film 
I Have Just Seen 

valuable, 

negative, 

superior, 

uninspiring 

interest! ng„ 

silly. 

,swor thless 

f:posi ti va 

/.i nferlor 

.si nspiring 

.tdwll 

sclever 

How I Feel About the Instructor on This Fiira 

likable. 

irritating, 

good. 

unfriendly, 

sound, 

bori ng„ 

i i 1 t s annoyi ng 

t . .: : J .'pleating 

t i l t t bad 

t » sfriendly 

unsound 

„sinteresting 
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APPENDIX D 

EXPLANATION OF THE EXPERIMENT TO SUBJECTS 

Explanation of t h e Experiment i n Which 
You Have P a r t i c i p a t e d 

This has been a p a r t 
titled AffflmJifJjE. JLt 
JUL A s 

a study to measure the e f f e c t 
dur ing l e a r n i n g upon measured 
made to make s u b j e c t s d i s l i k e 
p r e s e n t i n g m a t e r i a l to them. 

of a sponsored r e s e a r c h p r o j e c t , 
kwjlj.a I M s x 

the t i t l e s u g g e s t s , t h i s i s 
of ©motional s t i m u l a t i o n 
achievement . Attempts a r e 
t he way the * ' l ins t ructor" i s 

on the one hand» and to make 
thera l i k e the p r e s e n t a t i o n , on the o t h e r . The unp leasan t 
p r e s e n t a t i o n i s loaded , we hope, with i n f l u e n c e s which ac t 
as "emot ional n o i s e , " t h a t i s , a f f e c t i v e i n p u t s which tend 
to block or i n t e r f e r e with c o g n i t i v e inputs , , or c o n s t r u c -
t i v e l e a r n i n g c h a n n e l s . 

Even "Messages" or i n f o r m a t i o n which i s p r e sen ted with 
l i t t l e or no a f f e c t i v e accompaniment, t h a t i s , n e u t r a l as to 
emotional s t i m u l a t i o n , nay not be f u l l y remembered, due to 
o the r i n t e r f e r e n c e s . But we have developed messages which 
a re emot iona l ly n e u t r a l , so t h a t the content of t he messages 
i s u n l i k e l y to arouse a f f e c t . Then we p re sen ted t he se emo-
t i o n a l l y n e u t r a l Messages by an i n d i v i d u a l who was perce ived 
as u n p l e a s a n t , h o s t i l e , e t c . , and by one who was to be per 
ceived as warm and f r i e n d l y , in order to compare 
produced by " n o i s e " i n p u t s . 

to be 
the e f f e c t s 

For f u r t h e r i n f o r m a t i o n about t h i s experiment or the 
p r o j e c t , p l e a s e f e e l f r e e to contact the f o l lowing} 

O r . Fin ley Carpenter, Director 
and 

Eugene E. Haddan, Research 
A s s o c i a t e , 

1020 S. University, Room 32 
764-6436 
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APPENDIX E 

BLOCK DIAGRAM OF THE GSR EQUIPMENT CHAIN 

Subj ec t 
Current Source 

and 
Amplifier 

S u b j e c t 0 

S u b j e c t B 
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APPENDIX F 

KUDEB-RICHABDSON RELIABILITY COEFFICIENTS OF THE 

TEST USED IN EXPERIMENT II 

True-False Tests 

Positive Tape .85 Negative Tape .77 
Positive Fi la .81 Negative Film .78 
Positive Live .87 Negative Live .89 

Inference Tests 

Positive Tape .96 Negative Tape .97 
Positive Film .97 Negative Film .97 
Positive Live .96 Negative Liv® .96 
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APPENDIX G 

MEAN AROUSAL LEVELS, EXPERIMENT II 

Resistance Changes 

M M <N=U> mvis <N=IO> 

Positive Tape 6.1K 0.4K 
Positive Film 2.5K 6,8K 
Positive Live 5.9K IT.2K 

Negative Tape 7K 14,2K 
Negative film 7.4K 7.9K 
Negative Live 6.5K 6.8K 

Number of GSR Waves 

govs (N-l X) Girls (N-rlO) 

Positive Tape 14.6K 14.2K 
Positive film 9.7K $K 
Positive Live 9.4K 12.IK 

Negative Tape 19.6K 19.2K 
Negative Film 21.2K 16.4K 
Negative Live 15.9K 19.7K 
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APPENDIX H 

MEAN SEMANTIC DIFFERENTIAL SCORES, 

EXPERIMENT II 

Positive Tape 
Positive Film 
"t'osi ti ve Live 

negative Tape 
Negative Film 
Negative Live 

Instructor 

Bo vs (N=ll) 

2 9 . 2 
2 4 . 8 
2 7 . 1 

IT 
13 
14 .9 

Sillk (NslO) 

30 .2 
29 
30 .7 

16.® 
10.7 
15 

Positive Tape 
Positive Film 
Positive Live 

Negative Tape 
Negative Film 
Negative Live 

Subject Matter 

BO VS (Nrrll) 

2 9 . 5 
22.1 
2 4 . 2 

18 
1 4 . 5 
17 .6 

Girls CN=1G> 

2 6 . 4 
2 7 . 4 
2 7 . 2 

1 8 , 8 
18 
19 .5 
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APPENDIX I 

MEAN GSR WAVE AMPLITUDES, 

EXP E8I1ENT I I 

IfiXS. <N-1D SillJL <N=10) 

Positive T a p e 5 , 1 9 3.61 
Positive F i Ira 4.2 4 . 9 
Positive Live 4.6 2,6 

Negative Tape 4.4 4.3 
Negative Film 4 , 6 3.5 
Negative Live 6 . 3 4 . 9 
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APPENDIX J 

MEAN GSR SaVE RISE TIMES, 

EXPERIMENT II 

UXJL <N = U ) GijrJj, <N=10) 

Positive Tape 6.4 5,2 
Positive Film 10,5 13.4 
Positive Live 6.8 8 . 8 

Negative Tape 6.5 T.O 
Negative Film 8,5 10.2 
Negative Live 6.2 12.1 
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appendix k 

PORTIONS OF THE ITED USED 

FOR EXPERIMENT II 

For Unit I. Test 5, Interpretation—Social Studies. Article 
titled "U.S. Population in 50 Years May be 
200,000,000," E n t i r e article was used. 

For Unit 2. Test 5, Interpretation—Soeial Studies, entitled 
article was used, w h i c h treateu on a series of 
collective bargaining incidents in 1938-1940. 
Entire article was used» with some padding to 
increase length. 

For Unit 3. Test 5, Interpretation—Social Studies. Untitled 
article was used, discussing Cardinal iiehelleu. 
Last two paragraphs w e r e not used, except for the 
first sentence in the n@xt~to~the last paragraph. 
An additional sentence was added which read 
"While leaving to the nobles nearly all their 
privileges and their wealth, he turned over the 
public business m o r e and more to the middle-
class o f f i c i a l s . " 

For Unit 4. Test 5, Interpretation—Social Studies. Untitled 
article was used, discussing economic possibilities 
in Latin America. Entire article was used, but 
some unessential words were deleted in order to 
reduce length. 

For Unit 5. Test 5, Interpretation—Social Studies. Untitled 
article was used, discussing Bus s i an territorial 
growth. E n t i r e article was used. 

For Unit 6. I n t e r p r e t a t i o n — N a t u r a l Sciences. Article dis-
cussing foras of precipitation was used. Entire 
article was used, w i t h some padding. 
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APPENDIX L 

MESSAGES USED IN E X P E R I M E N T I 

Uni t I 

We sailed from O r l u , where w e had visited for one year, 
and were going to China and Japan, by the South Sea, taking 
with us enough provisions for twelve m o n t h s . For t h e first 
five or six months, the winds were easterly, about 10 knots, 
then they shifted to the west for several weeks. After con-
sidering o u r position, we were about to return to O r l u , when 
a uniform 30-knat wind arose from the south, and w® altered 
our course. However, since we knew our food s u p p l y to b® 
soatewhat l i m i t e d , we decided to r a t i o n it. 

O n e evening, we notieed quite a few clouds to the north, 
and felt that they m i g h t i n d i c a t e the presence of land, even 
though none appeared on our charts for that area. W© altered 
our course about 10 degrees to starboard to reach the cloud-
bank and did sight l a n d , along w h i c h we sailed all that n i g h t . 
T h e land w a s relatively level, with a r a t h e r darkened appear-
ance, due to the low thickets that covered It. Next morning, 
we saw a bay off our starboard bow, entered it, and a perma-
nent l o o k i n g city casae into v i e w . 

Because of our c u r i o s i t y about the place—it was not on 
our maps—we prepared to land, but the presence of large num-
bers of men standing in silent ranks along the shore m a d e us 
reconsider. A rowboat a p p r o a c h e d us, with about eight persons 
in it, and one of them had in bis hand a y e l l o w cane, tipped 
at both e n d s with b l u e . This man cane aboard w i t h o u t waiting 
for an i n v i t a t i o n , and approached the man w h o m he p e r c e i v e d to 
be our leader. He drew forth a scroll of parchment and handed 
it to our m a n . 

The message on the s c r o l l was in ancient G r e e k , Latin, 
Hebrew and Spanish. It reads "We cann o t allow you to land. 
You n a y anchor here for two weeks, however, unless you receive 
an extension. Meanwhile, if you need water or food or medical 
treatment, or if your ship needs repairs, so advise us and we 
will try to be of assistance." The s c r o l l was signed with a 
stamp bearing a stylized figure of a sea-bird. 
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We replied that the condition of our ship was adequate 
to our needs, since our problems had been occasioned by calms, 
rather than by tempests. However, the physical condition of 
the crew was such that early medical attention was advisable. 
We would be willing to exchange some of our merchandise for 
replenishing our supplies. As a gesture of good will, we 
offered some small articles to the servant, and some crimson 
velvet to be passed to the officer, but they would not accept 
them, nor give them more than a glance. They then went back 
to shore in another snail boat which was sent for them. 

Within about three hours, a person of some rank came to-
ward us. He wore a wide-sleeved gown of some glossy material 
and of deep azure color. Under this, his clothing was green, 
as was his hat* which was a kind of turban. He arrived in a 
four-man boat. He made signs that someone should leave our 
boat to meet hira, so we sent our first mate. 

It was iraraediately apparent that he spoke our language 
reasonably well. He asked whether we were law-abiding people? 
we of course replied in the affirmative. Then he made some 
kind of ceremonial sign with his hand, and asked us to take 
an oath that we were not pirates or adventurers bent on plunder. 
We took the oath, and a man who appeared to be a notary wrote 
down that we had done so. One of the attendants then explained 
that the officer had not boarded our ship directly as a matter 
of caution rather than pride, since their health officer could 
not determine without further examination what ailments we had 
on board. However, the notary did pay the ship a brief visit, 
carrying a frui t similar to an orange, which was apparently 
designed to have some antiseptic effect. He then left and 
said they would send us a message next morning. 

The next morning after breakfast, the same officer came to 
us and told us he was to conduct us to the House of Visitors. 
He explained his early arrival by saying that he had wanted us 
to have the entire day for conducting our business. It was his 
suggestion that a few of us accompany him at first, so that 
these few might first look over the accommodations available, 
and determine whether they would meet our needs. 

Six of us immediately went ashore with him, and when we 
had landed, he stepped off the bout first, then turned to us 
and said he would serve as our guide through the city. He led 
us along several paved streets, in some cases lined with people 
who looked at us with i nterest and curiosity. 

The House of Visitors was built of stone of a slightly 
greenish tint, and appeared to contain about 25-30 rooms. 
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Uni t 2 

The house in which we were to visit had windows whose 
glass was of several colors. Before we were assigned places 
to stay, the guide wade a list of our total number, as well 
as of the number who would require any special treatment, 

When he had finished his listings, he led us to take a 
look at the rooms which they expected to prepare for us. There 
were nineteen room® altogether, but they were not all alike. 
Four of the® seemed a little better than the rest, and w© 
supposed that these would be placed at the disposal of our 
officers. In addition to these facilities, there were other 
rooms arranged along another corridor, and these were also 
placed at our disposal, thus providing far wore space than we 
would need. Besides the individual sleeping rooms, the house 
contained a kitchen which was about fifteen by thirty feet in 
size, a large central dining room, a paved courtyard sur-
rounded by a stone wall and a well containing a supply of 
fresh water. 

We were conducted on a tour of the place, and the guide 
then returned with us back to a central living room. He sug-
gested that we remain in that area for three days. He wanted 
us to understand that we were not being held there, but that 
this was merely the custom of his country, when providing for 
visitors. This would give us the opportunity to rest and 
recuperate from our voyage, and six of his people would be on 
hand to take care of any business we might have outside that 
place. We wished to pay him for what he had done for us, but 
he decllned. He explained that he did not wish to be paid 
twice, and we understood this to mean that he was already being 
paid by the state, so he should not be paid again by us. 

His people soon prepared dinner and served it to us, and 
the quailty of the cooking was fully equal to that of our own 
cooks, as was to be expected some of the dishes were dif-
ferent from those to which we were accustomed, but we found 
all of them quite palatable. We were also given a choice of 
three drinks j a sweet grape wine, a kind of light amber ale 
and an unusual cider, made from some of the fruit which was 
native to that country. 

They gave as a number of those unusual oranges, so that 
our health might be improved and our vigor increased. 

We had a good night's sleep and then brought the rest of 
our men and goods to the house. As soon as things were 
arranged at least temporarily, I brought the entire group 
together and began addressing them. I reminded them that we 
were in no danger, but that we knew very little about the land 
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in which we were staying, la fact, we did not knew how long 
we would stay, since this part of our journey bad not been 
planned. Me had been asked to remain indoors for a few days, 
and I felt that this was because the natives wanted to observe 
how we conducted ourselves, They wanted some idea of our 
nature, before they decided how much social and business 
dealings they wanted to have with us. Therefore, it was 
advisable to conduct ourselves so that they would have no 
cause to be concerned about us. A vote was taken, and all 
present agreed that we ought to follow the rule of food 
conduct. 

It might have been expected that a three-day span would 
have produced some impatience or other sign of disturbance, 
but such was not the case. The three days passed without 
incident, and the time seemed short. Another of fici al came to 
see us, but his rank was apparently different than that of any 
person we had met before. It was agreed that six of us would 
meet with him, as representatives of the rest of our company. 
We then learned that he was custodian of the House of Visitors, 
the house in which we were staying. He told us that certain 
state officials had decided that we were to be given permis-
sion to stay there for six weeks. All of our needs were to be 
taken car® of, during that time. He added that the House of 
Visitors had been provided wi th an ample store of supplies 
for its residents. If., during our visit, we had any needs 
which had not been foreseen, all that we needed to do was to 
make the request of him. 

While we were not being restricted in any way, it was 
not expected that we would have any requirements that would 
take us more than a raile and a half outside the city walls. 
However, if at any time we did have any reason for going 
farther than that, he asked that we consult with him before 
doing so. 

Unit 3 

We had spent three days 1n the large building which had 
been provided for us in this strange land. One morning an 
officer of their people came to us to see how we were getting 
along. We thanked hita for the gracious manner in which they 
had received us, and he replied that his only concern was that 
w© should be comfortable. He then left us, and we felt rather 
confused, for we had been not only delivered up from the sea, 
but had not been expected to pay any tribute to the strangers. 
Actually, we had been treated better than we would have been 
by people in our own land. 
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Their Governor visited us the next day and sat down with 
ten of us for the purpose of informing us as to the nature of 
the land in which we found ourselves. He called this land 
"Bengal em," and said that though they knew quite a lot about 
the rest of the world, that very little was known about thtra 
by the outside world because of their isolation and habits of 
S©cr®cy. Since he already knew so much about our land? h© 
therefore invited us to ask questions about his. 

"About twenty years A. D ., the people on the eastern 
extremity of our land saw a light shining up from the sea, 
at e distance of about a mile from the shore. Near this light 
we found a small cedar chest, floating upon the sea. The sage 
of our people took the chest from the water and laid it in 
the prow of the boat. Among the contents of the chest was a 
book, which explained in several languages the history of 
Chri stiani ty.* 

The Governor then ended his story and excused himself, 
saying that he was to return the next day, to answer any 
further questions. 

Soon after dinner the next day, the Governor returned, 
and said that he would spend some time with us if we wished 
him to. We answered that we considered time spent with him 
as valuable, since it helped us to understand our surroundings. 
We realized that an hour of instruction from him was worth 
years of our lives as we had formerly been accustomed to 
living them. He accepted the corapliraent and asked us to begin 
our questions. 

Despite his invitation, we did not wish to seem too 
presuwptuous, but since the Governor had been so considerate 
so far, one of our number asked him how it could be that he 
was able to know so much about us and our nations, even though 
we had never even heard of his land. We found thi» especially 
strange because his land was so very advanced in all kinds of 
knowledge, and it is unusual for a country to become so 
developed unless it has had frequent interchange with other 
countries. We also mentioned that we had hesitated to ask 
this kind of question, since we had remembered that his 
country had laws of secrecy regarding strangers. 

He wanted to help us, and finally thought of a way by 
which he could both remain within their customs and still 
satisfy our curiosity. He would not tell us all of the details 
of the story, but would at least let us hear enough to give us 
what we needed to know. 

His answer began* About three thousand years ago or even 
more, the world was much more widely travelled than it is 
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today. At that time, every large country had tremendous 
fleets of large merchant ships. Since ships from all nations 
traded here, we still have some traces of their influence 
today, Likewise, our ships went into all the world ports. 
In this part of the world, America, fern and Mexico were among 
the advanced nations. 

Because ©f natural disasters and gradual decline of the 
many people in this hemisphere, we gradually lost contact 
with them and finally, we also were out of touch with all the 
rest of the world. This carae about even though our fleets 
still operated on every see. Our vigor in this respect was 
mostly due to the direction provided by a great lawgiver. He 
reigned here about nineteen hundred years ago, and his greatest 
aim was to develop a harmonious nation. Because of the state 
of the rest of the world, he could not see any way by which 
commerce and exchange with other nations could improve Our 
land. 

Unit 4 

The law which the Governor was explaining to us was 
similar to the one which is now in force in China, once called 
Cathay, However, in China, isolation and secrecy have acted 
to their disadvantage, for that country has lacked the wisdom 
and humanity in administering the law. As you have noted, in 
spite of our law of secrecy, we have also Made provisions for 
the care of strangers who find their way to our shores. 

As the Governor continued, he was able to explain to us 
the origin of certain of the customs which were practiced in 
his country. Such of the law had been given to them by an ancient 
king. The Governor told us that this king had not been merely 
interested in political convenience, in setting up a system o 
law. Rather, he had been concerned with the entire welfare of 
the country, as it pertained to both institutions and individ-
uals. In that way of thinking, though it seemed to be an 
unfair practice to detain strangers In their land even for a 
short terra, still it also seemed unwise to let them return t© 
their homeland with too much knowledge of how his nation main-
tained itself. He had therefore sought a solution which would 
resolve the conflict between humane action and necessary policy, 
and decided upon the following: 

All strangers who were visiting i n their land at the time 
of his decision could do so if they wished. All those who 
wished to remain could stay as guests of the state, and would 
be treated with every consideration. 

Even though the law had said that all who wished to leave 
could do so, not one ship that had landed upon those shores 
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had ever returned to their homelands. However , a very few 
strangers had wished to return home, and those few, thirteen 
in number, were carried homeward on ships of the ancient 
ruler. It did not bother the old gage that the travellers 
might go to their native countries with information about 
this land they had visited because throughout the world the 
exaggerated accounts given by travellers were well-known, 
regardless of where they had visited. If they did even give 
a true account then, most of their countrymen would believe 
that they were either greatly exaggerating or telling their 
dreams. 

Next the Governor went into detail about the relation-
ships of China with his land. As was noted, the old king had 
seen fit to restrict travel abroad from his country, but 
largely because his people were far in advance of the inhabi-
tants of other lands in every way. Also, the resources of 
other lands were easily surpassed by those to be found here. 
Other countries were not advancing, but actually going back-
ward , while the kingdom of the old sage was steadily progres-
si ng. 

On the other hand, the Chinese, though sailing wherever 
they wished, were absolutely excluding others from their 
shores. Their reason for keeping people out was not that they 
theiaselves were in an advanced state of civilization, but 
because they thought that foreigners might take advantage of 
their country. 

This Chinese policy afforded quite a contrast with that 
of the old lawgiver, who had seen that if he imposed his 
restraints with intelligence, his country could actually 
benefit from communicating with strangers, and at the same 
time no harm need come from such contacts. The Governor then 
related some interesting background on how the ancient ruler 
had been able to intelligently sake the compromise between 
restriction of visitors and allowing them some freedom. 

With unusually great foresight, the sage had established 
an order, brotherhood, society, fraternity or the like, and he 
named it the Great House. It was to perpetuate a spiritual 
and intellectual nobility of the highest type ever conceived, 
and would serve as a center of guidance for all his people. 
(That the effort succeeded remarkably well was seen by the 
fact that this brotherhood was still existing at the time of 
our visit.) It was, and still is, dedicated to the study of 
all works, and for all learning about the nature of man. 

One branch of the studies to be conducted there was that 
of Natural History. The old king himself became involved in 
the studies of Natural History, and he wrote volumes about all 
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the world's plants, ranging from the great cedars of Lebanon 
to the tiny mosses that grow on the city walls. He even 
extended his coverage to studying and writing about all thi ngs 
that live and move. This k i ng of antiquity seemed to have 
the wisdom that Solomon is said to have had, and he certainly 
showed that he had great respect for that great wise nau, His 
writings indicated that he had detailed knowledge of the early 
Middle East civilization, because he often paid homage to that 
civilization by bestowing names front that era upon his various 
enterprises. For example, he had read about the story of 
creation of the world, and he would sometimes refer to "six 
days of work and a seventh of rest," Just as we make such a 
reference nowadays. 

Unit 5 

As we listened to the story of the old Governor, we began 
to understand why bis country had developed as it had, and why 
some of the customs which had seemed peculiar to us had come 
about quite naturally. We realized that he had buiIt up a 
historical background for us, so that we might better under-
stand what he was about to say next. 

The old king had forbidden any of his people to navigate 
into any part of the world which was not a part of their own 
country. However, every twelve years he would send out two 
ships, which were to make voyages all through the world. On 
each ship would be three members of the Great House, or 
fraternity, and these selected ones would be commissioned to 
gather knowledge about the countries they visited. After a 
systematic collecting of this knowledge, they would then 
report back to the brotherhood. 

On© area of concentration in their studies was to be the 
political affairs and forms of government of countries in 
which they visited. They were also to wake intensive studies 
of the sciences, arts, industries and inventions in each land 
and to write reports with great detail and accuracy. They 
were asked to bring back samples of the cultures they visited, 
in the form of books, tools, crafts, and designs. 

Each of these scholars was asked to remain in the partic-
ular country he was assigned to study for twelve years. After 
that time, another mission would be sent out and these men 
would return to the homeland, there to instruct others as to 
their fi ndi ngs . 

Some of us were i nterested in how the studious members 
had been able to obtain those samples which the king had asked 
for, since some of them would be quite costly. We were told 
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that the ships contained on iy the food necessary f o r the crew 
anu the «je«b@rs o f the brotherhood. The rest of the ship's 
cargo w o u l d consist of a large store of treasure which was to 
be used for buying the f o r e i g n samples, and for hiring tutors 
to teach about the c o u n t r y being visited. 

The Governor did not go into any detail about the m a n n e r 
of selection of mariners for sailing the vessels which would 
carry the m e m b e r s , nor did he give wore than passing m e n t i o n 
to the secret meetings at sea, where the strategy of the 
Missions was revealed. He also did not discuss other matters 
w h i c h were not considered n e c e s s a r y to our understanding of 
the s i t u a t i o n . 

When he had f i n i s h e d speaking, we were so filled with 
o u r o w n t h o u g h t s t h a t w e d i d not immediately s a y anything. 
While the story seemed strange, it also seemed logical. He 
seemed to understand that we were not quite ready to question 
him, so he began to ask us about our own adventures. Our 
stories were comparatively dull to h i m and we knew it, but 
he listened attentively. 

The Governor t h e n suggested t h a t we spend some time con-
sidering h o w long we would like to remain in His country, 
since he was willing to grant us whatever l e n g t h of time we 
might ask. Then he arose to go, we all got up and started 
to bow and p e r f o r m the o t h e r courtesies which we had been 
accustomed to extend to men of h i g h rank. But he would have 
none of that, and left without ceremony. 

As soon as the rest of o u r people heard that the Governor 
had aade the generous offer, t h e y knew that t h e y w o u l d not be 
pressed for time, so t h e y w e r e in no h u r r y to attend to t h e 
refitting of the s h i p . Instead, they also wanted to talk to 
the Governor in o r d e r to gain special conditions and favors 
froa him. However, our leaders prevailed upon them to wait 
u n t i l later to make t h e i r requests. 

Since we now felt quite free to do so, we began to m o v e 
a b o u t in the city, being careful not to strain the generosity 
of our hosts too far. As we «et taore of the city's people, 
we f o u n d that a l l were of the h i g h e s t character, and they 
treated us quite civilly, so that we soon forgot all about 
going home. Contact w i t h those people was like viewing a mirror 
of the world, for we learned so much in so short a time, and 
t h e y s e e m e d to k n o w far m o r e than w e could ask about. 

One day two of us were selected to attend a large family 
dinner, w h i c h really a m o u n t e d to a feast. T h i s family feast 
was a special one w h i c h was paid for b y the State, the occa-
sion being that the family h e a d n o w h a d t h i r t y descendants. 
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The law said that any man with thirty or more descendants 
would be entitled to a kind of reuni on, to be conducted at 
government expense. 

The family head was permitted to invite three friends, 
and the Governor was also to attend. The dinner was to be the 
occasion for discussions of some importance, and these dis-
cussions were to be led by the family head. 

Unit 7 

The official of the state was to receive our entire 
company on that day, as well as to confer privately with one 
of us. The one chosen for the conference was selected by vote. 
The meeting was to be in the morning, since it was the belief 
of the people of the state that morning was especially 
appropriate for making important decisions. 

The people from the ship delegated a man to go to the 
conference, and he found the official attended only by two 
pages of honor who were dressed in white silk. Whi1© the 
official received many tokens of respect and acted as though 
he had been aecu$to»ed to receiving them, he did not demand 
them. He spoke several languages, but carried on his con-
versation in this case in Spanish. 

The Official first spoke about the brotherhood to which 
he belonged. They believed that it was possible to determine 
the causes of most of the important thi ngs that happen to man. 
It therefore seemed to them that one of their raajor purposes 
was to collect a vast amount of knowledge about causes. Once 
they had acquired information about causes, then they would 
be able to make possible those things which would benefit 
mankind. 

The Official mentioned this because it mad© it easier to 
understand the very elaborate preparations they had made for 
gathering knowledge. They had not only organized their 
investigations very systematically, but they had invented 
instruments which would make their studies more exact. 

Be went on to describe the preparations and devices in 
some detail. They had made use of the natural formations of 
the land. For example, there were a great many eaves, some 
of them located at depths as great as three miles. They had 
found that these great depths had made possible isolation 
from various vibrations, provided shielding from the sun's 
rays, and maintained constant temperatures. Controlled 
refrigeration was possible on a grand scale. They had been able 
to simulate the conditions under which some metals were formed, 
and so had been able to produce some of their own. 
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In this controlled environment, they had been able to 
cure certain diseases. They had learned to prolong life in 
certain people who chose to live at these great depth®, and 
for such people they had provided all the necessary accomiao-
uati ons. 

But they had not only taken advantage of the great depths 
provided by Nature, they had also exploited the heights. They 
had sought out the loftiest of mountains and had erected 
towers over half a mile in height atop these mountains. There 
they had set up weather observatories, laboratories for the 
study of conservation and experiment stations for Investigating 
refrigeration. Thus, their experimentalists could choose 
whether they would carry out their investigations under normal 
conditions, or at great depths, or even at great heights. 

They had an ample supply of fresh water, but they care-
fully planned for a time when they might need more than the 
supply afforded. Instead of setting an intricate system for 
purifying water, they devised natural taethods. Some of their 
minerals had good filtering qualities, so they simply found 
ways to drain salt water lakes, and control the drainage 
through filters made of these minerals. Successive steps 
were then taken to reduce the salt water to fresh water by 
means of precipitation and filtration. The official did not 
explain how long it took for each step nor hoi? many steps 
were required. 

It has been long known that mist from the sea has special 
properties. These people had found that some of their experi-
ments required that kind of environment so, rather than set it 
up artificially, they set up some of their laboratories on 
rocky islands and along shorelines which would provide the 
necessary atmosphere. 

The numerous streams and waterfalls had been controlled 
for producing power, but these people had not changed the 
courses of rivers, nor had they altered the streams from 
their natural state in any way. 

Strong winds had served a dual purpose. Men had buiIt 
machines capable of using wind power, and converting this so 
that it would be, in effect, stored. These also reduced the 
violence of the wind, by acting as gigantic windbreakers. 
Then when winds were required, and none were available, the 
machines provided air currents. 

Mineral springs abounded, but the people were planning 
toward a time when these might fail. They had therefore 
analyzed the water content, and had, by using the natural 
formations of the earth, constructed their own springs, which 



105 

would naver be depleted. They had even improved upon the 
natural springs, by the addition of Minerals and other vital 
supplements, so that these waters could be used to greatly 
prolong life. 

It may be seen that these people had succeeded not only 
in using the products of nature, but they had don® so without 
altering the n a t u r a l environment, c o n s e r v i n g the resources 
for generations to come. 
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