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ABSTRACT
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immediate recall, but is characterized by a strong reminiscence
effect. Low arousal learning results in better immediate recall with
poor retention. The hypothesis that high arousal during learning
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,USTRAGT

ail 2f, gnatimal Amami 2in Short Versus Lena Term

Detention of Continaouslx Presented Information

Purpose,

Method'

The purpose of this investigation was to

determine if emotional arouse.% effects short

versus long term retention of Rurally presented

continuous information.

Previous research has indicated that for

discretely (paired associate) as well as

continuously (sound-iilm) presented information,

high arousal during acquisition results in poor

immediate recall, but is characterized by a

strong reuiniscenco effect. Low arousal

learning results in better immediate recall

with poor retention. The investigator restricted

this study to an analysis of the auditory

sense and the arousal retention phenomenon.

It was hypothesized that if taped information

is preceded by a eimulu's 'word of high or low

emotional arousal value, as measured by

galvanic skin response (GSR) and heart beat,

learning and subsequent retention would be

effected.

fifty subjects in five retention groups

individually listened to a taped 20 minute

leoturoi Emotion arousing words preoeded

tiii)
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Findings
and
Conclusionsl

selected passages while tho sub gets galvanic

skin response and heart beat were recorded.

Subjects were tested for retention over the

critical passages.

The hypothesis that high arousal during

learning results in increased long term

retention, but poor immediate reca'1, was

found tenable. Similarly, it was confirmed

that low arousal facilitates improved short

term retention with a typical forgetting

curve. It is postulated that underlying the

arousal retention phenomenon may be some inter-

action between the orienting reflex and con-

sofliAation hypothesis.

The implication of this study for tho educator

centers on a re-examination of the arousal

state of the learner during tho learning prooess.

Also the educator must develop evaluative

procedures which are effeot:ys-in:iapping either

short term retentions long term retention, or

both. Perhaps the most important implication

of the arousal retention phenomenon is in its

application to individualized instruction

where control aver arousing stimuli may be

carefully monitored.

(iv)
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A. Problem and ObAectives

Several, studies of the relationship between arousal, as

measured by galvanic skin response (GSR), and retention of

information learned during such aroused states have been relent -

ly conducted. Findings of these studies suggest that low arousal

learning results in better short term retention than long term,

while high arousal produoes the opposite effect; i.e., poor

short term retention with improved long term retention. Rein-

forcement, Hebb's reverberating circuits, and the orienting

reflex are some of the constructs which have been postulated

to explain the arousal-retent!.on phenomenon.

KlOnsmith and Kaplan (1963) reported that in a study of

forty-eight individually run subjects learning a list of eight

paired-associate word - digits such as kiss -2, vomit-4, and

dance-6, low arousal during acquisition resulted in increased

short term memory while high arousal resulted in inoreased

long term memory. Each subjf,ct was presented with eight paired-

associate word-digits while simultaneously his GSR's were re-

corded. A decrement in'skin resistanoe within four seconds

of the onset of the stimulus was the indicator of arousal. Er.oh

of the eight paired-associate pairs was'thqn rank-ordered into

either the four "high arousal learning," or four "low arousal

learning" groups. Six subgroups were tested for retention'

immediate recall, two minutes, twenty minutes, forty-five min-

utes? one day, and one week. For retention of low arousal

paired-assooi,Ates, a typioal forgetting curve was plottedt

while :or high arousal pairs, subjeots demonstrited a high

reminisoeno ffeot as shown in figure 1.
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FIG. 1

Inleraction effect of arousal and tine on recall of paired

associates. (After Kleinsmith and Kaplan, 1963)
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In a similar study, Kleinsmith and Kaplan (1964) examined

the 010,9 phenomenon using Elk nonsense syllables having zero

association value. These were paired as in thu previous study

with six individual digits. Each of the thirty-six subjects

first saw the nonsense syllable alone for Sour seconds followed

by the same nonsense syllable and a single digit. Arousal was

measured by GSR deflection and retention was examined over two

minutes, twenty minutes, and one week. Findings imUcate that

for immediate recall, digits paired with low arousal nonsense

syllables were retrieved four times more often than digits
,

paired with high arousal nonsense syllables. However, reten-

tion of high arousal nonsense syllable-digit pairs increased

100% at twenty minutes and 200% at one week.

Butter (1969) replicated the Kleinsmith and Kaplan inveet-

igations and corroborated their findings; paired-aesooiates

learned under low arousal resulted in better short term reten-

tion and paired-assooiates learned under high arousal resulted

in better long term retention. In an additional investigation

9



examining the relationship between arousal and concreteness-

Imagery, Butter frond an additional effect. High concreteness-

imagery nouns were associated with low arousal and poor long

..7erw reteItien, while low concreteness-imagery nouns were

associated with high arousal and increased long term retention.

The application of these findings to a classroom situation.

Is not immediately apparent because the studies cited were con-

cerned with discretely presented information while classroom

instruction is typically characterized by continuously pre-

sented information as in lecture, film, etc. In an attempt

to determine whether the same phenomenon ::olds for a classroom

environment, Levonian (1967) studied arousal level and subsequent

retention in eighty-three driver-education students who watched

a ten-minute traffic safety film containing scenes which would

generate high arousal. Recording GSR's while the film was

shown, the experimmtors, with the aid of a computer, analyzed,

the subject's GSR to each of the 16,080 frames of the film.

A fifteen item yes-no retention test was admi-istered after

the film was shown and again, unannounced, one week later.

ResultA suggested that for continuously prese0eainformation,

as with discretely presented information, subjects forgec

ma ;erial learned under low anneal and experience r-miniscence

foe information learned under conditions of high arousal.

Levonian maintains that there are significant implications

to education conoening the potentiality of these findings.

Educators, he claims, are interested in long term retention,

but their meaanres are usually of the short term variety.

Here the implication is if student t outperforms student B on

10
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a short term test, it is possible that an opposite effect could

be expected over a longer period of time if the arousal-reten-

tion hypothesis holds. It may be possible, therefore, for

an instructor to precede highly critical information which

must be retained with an appropriately selected vocabulary

in order to induce an arousal state. Similarly, an instructor

could present such highly critical information only wizen an

aroused state is experienced by the subject, whatever its cause.

In the preceding utudies, information was presented to the

subject primarily through the modality of vision. Still un-

explored is the sense of audition, a highly important channel

of sensory receptica in the instructional-communication process.

It is the purpose of this study to re-examine the Levonian

findings for continuously presented information and, further,

to analyze the relationship between emotional arousal and short

versus long term retention of aurally presented information.

It is hypothesized that for the conditions stated above, high

arousal during acquisition will be marked by a strong remin-

iscence effect while low arousal during acquisition, the op-

posite will be true; that is, a typical forgetting..curve will

be observed. Diagrammatically the hypotheses may be represented

as in figure 2.

11
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iiTCH LOW
ALOUSAL IMMEDIATE DELAYED

STIMULUS RECALL RECALL

WORD

HIGH LOW
LOW IMMEDIATE DELAYED
AROUSAL RECALL RECALL

FIG. 2

Predicted effeot of high arousal .eraus low arousal on
long term versus ehort term retention of oontinuously
presented information

40
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B. Proceiure

Su7)jects, after having been informed that the purpose of

this study was to measure physiological reactions to auditory

stimuli, and that they would receive a full report and explan-

ation at the conclusion of the investigation, were audiometric-

ally tested. After an initial ton - minute period curing which

the subject's GSR and heart-beat were permitted to stabilize,

he t'as informed that for the next one minute a recording of the

alpheet would be played. This permitted the subject to adjust

to auditory stimulation bC'Nre the actual continuous informa-

tion was presented. A taped 32cture of approximately 20 minutes,

recorded by a professional radio announcer, wao played for each

of the fifty individual, randomly selected undergraduate and

graduate students4at the College of William and Mary. The

l.cture, 'consisting of continuously presented faotual informa-

tion from a United States Supreme Court decision, contained

selected critical passages to be tested for retention. Preceding

each of these segments, a word judged in previous studies to

have high or low arousal value was presented. The words

selected were vomit, rape, kisa, dance, swim,.money, exam,

and love. The experimentor simultaneously listened through a

duplicate set of earphones and was aware of the presentation

of the high or low arousal term to the subject. At that point

the subject's GSR was recorded by finger eleotrodes over a four

second period while the cardiotachometer made a graphical

representation of heart-beat. This procedure was repeated for

the duration of the tape, resulting in the pairing of high and

low arousal words with the presentation of faotual information

13



associated with this event. The subject,R GSR's were then

ranked from high to low, tid were the results of the cardio-

tachometer. Samples of each are appended at A. *

Subjects, having been randomlj assigned to one of five

recall groups, were then examined for retention of the critical

information. An eight item fill-in questionnaire, with items

appearing in the same order as they were presented on the tape,

was adminiAtered to Group 1 immediately after the acquisition

session; Grol!p 2, one hour later; Group 3, at a one day interval;

Group 4, at one week; and Group 5 at one month. Groups 2, 3, 4,

and 5 were not told of the intent to test their retention.

The percent of items correotly recalled for each of the exper-

imental conditions were recorded, 4 copy of the examination

is appended at B.

*A.

* Although samples of GSR and cardiotaohometrio reports are
appended, the latter was found to be an ineffective measure
of arousal and the results were not included in the analysis

of data.
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TABLE II

Retention Scores fgt High Arousa Groups

Sul' i a gji Number 1 2 1 14- d

1 0 1 1 2 2

2 1 1 1 2 2

3 1 2 1 1 3

4 2 2 1 2 1

5 2 0 2 2 1

6 3 2 1. 2 2

7
f

1 2 1 2 2

8 0 2 0 3 2

9 1 1 1 1. 2

10 0 1 1 2 2

Z X 11' 14 10 19. 19

ZX
2

21 24 12 39 39

n 10 1) 10 10

1.1 1.4. 1.0 ; .9 1.9

17
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TABLE III

Betentioa Scores fu Low Aroui_v.kprquos,

agNect Number 1 , 2 4 1

1 3 3 1 1 2

2 3 2 1 3 2

3 4 1 2 1 1

4 3 3 2 2 0

5 2 1 2 2 1

6 3 1 1 2 0

7 3 3 4 41

8 4 3 3 2 1

9 2 2 2 2 0,

10 2 2 2 2 1

EX 29. 21 20 18 9

EX2 89 52 48 36. 13

n 10 10 10
.

..... 10..:,.' 10

2.9 2.1 2.0 1.8 .9

18
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C. Results

The data presented in Tables I through III were analyzed

by analysis of variance. Tables IV summarizes the results,

TABLE IV

Analysis a Variance a Post-Test Scores

Source, SS df M3

Arousal Level 4.00 1 4.00 3.33 .05

Retention Interval 4.40 4 1.10 .91 NS

Arousal Level 23.60 4 5.90 4.91 .05

X Retention Interval

Within 50.30 40 1.2

Total 82.30 49

the analysis of variance of recall scores showed the Arousal

1,,,vel X Retention Interval interaction to be statistically

significant (F=4.91, P(.05). The main etfe4t of arousal level

was also significant (F=3.33, P(.05), while the main effect of

the retention interval was not significant (F=.91). The sig-

nificant interaotion is attributable to the fact that for

immediate recall the critical information preceded by a low
.40

arousal stimulus word results In signifiCantly superior recall

than that associated with information following high arousal

stimuli.

Similarly, the low significance of the retention interval

may be explained with the same argument. That is, as time

passes, a typical forgetting curve would be anticipated.

However, under arousal conditions, the reminiscence effect

seems to counter the typical forgetting curve with the result

19
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being increased long term memory under one set of conditions,

and increased short term memory under the other.

As may be seen in Table V, low arousal subjects tested

immediately after the acquisition session remembered almost

three times as much critical information as high arousal

subjects. Over time, however, recall of critical information

associated with low arousal conditions displays a characteristic

forgetting curve until after thirty days the high arousal subjects,

although experiencing some forgetting, remember twice as much

as their low arousal counterparts. Therefore, after a one

month period there io a complete reversal of recall character-

istics, with high arousal acquisition conditions resulting in

etatistically significant (t=3.70, P<.01) gains.

TABLE V

ti - values for high arousal and low arousal subjects
in five retention

Source

intervals

AL 1 P

High Arousal(Low Arousq. 9 4.39 (.01

Immediate Recall

High Arousal(Low Arousal 9 2.33 (.05

One Hour

High Arousal(Low Arousal 9 2.61 (.05

One Day

High Arousal>Low Arousal 9 .43 NS

One Week

High Arousal>Low Arousal 9 3.70 (.01

Ono Month

20
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Based on the hypotheses stated, it was predicted that the high

arousal p'oup would outperform the low arousal group at thirty

days, r-Nersing the pattern found at immediate recall. Sim-

ilarly, it would be argued that at one week the high arousal

group should begin to show greater recall while the low arousal

group should begin to show a strong forgetting effect. This

was corroborated by a difference in mean scores which was not

significant, Im.43.

Retention scores for each of the fifty subjects in the high

arousal versus low arousal groups were next examined through

the application of Dunoans Range Test, the summary of which

appears in Tables VI and VII.

,s '1%.

21
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TABLE VI

Summary of Duncan's Range Test

Applied to Retention Scores of Nigh Arousal groan

Means Difference P

30 Day vs 1 Week 1.9-1.9 0 NS

30 Day vs 1 Day 1.9-1.0 .9 .05

30 Day vs 1 Hour 1.9-1.4 .5 NS

30 Day vs Immediate 1,.9-1.1 .8 ,05

1 Week vs 1 Day 1.9-1.0 .9 .05

1 Week vs 1 H011. 1.9-1.4 .3 NS

1 Week vs Immediate 1.9-1.1 .8 .05

1 Day vs 1 Hour 1.0-1.4 .4 NS

1 Day vs Immediate 1.0-1.1 .1 NS

1 Hoar vs Immediate 1.4-1.1 :3 .
.:,.. NS

22
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Analysis of the data in Table VI reveals that both group

4 and .5 retained significantly more than groups 1 and 3, but

were not themselves significantly different. Group 2 did

not differ signiricantly from groups 1, 3, 4, and 51 while

groups 1 and 3 were not significantly different.

Similarly, for conditions of acquisition under low arousal,

as presented in Table VII, the following results were obtainoda

c'oup 5 retained significantly less than all other low arousal

retention groups, 4, 3, 2, and 1. Group 4 did not differ

significantly from ,soups 2 and 1, but did differ from group 3,

while groups 1 and 2 were significantly different.

23
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TABLE VII

Summary, of Puncanss Range Test

Applied to ReUntion Scores of Low Arousal Group

Source Means Difference P

.05

.05

.05

.05

30 Day vs 1 Week

j0 Day vs 1 D2y

30 Day vs 1 Hour
!

30 Day vs Immediate

.9-1.8

.9-2.0

.9-2.1

.9-2.9

.9

1.1

1.2

2.0

1 Week vs 1 Day 1.8-2.0 .2 NS

1 Week vs 1 How. 1.8-2.1 .3 NS

1 Week vs Immediate 1.8-2.9 1.1 .05

1 Day vs 1 Hour 2.0-2.1 .1 NS

1 Day vs Immediate 2.0-2.9 .9 ,

.... .:,,,

.05

1 Hour vs Immediate 2.1-2.9
. .8 .05

24
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Examination of the data presented in the foregoing tables

suggests that there are significant differences in retention

of factual information as a function of arou6s1. High arousal

subjeots tested at one month and one week, While not signifi-

cantly differing from one another, retened more than subjects

tested immediately and at one day. Conversely, for the low

arousal group after one month, subjects in that retention group

remember significantly less than members of all other groups.

Figure 3 shows this relationship.

4.

3

Mean
words 2

recalled

1

FIG. 3

110'.
Immediate 1 hour 24 hours 168 hours ?20 hours

1 2 '3 5

RECALL GROUPS

Mean number of correct responses for high arousal (HA) and

low arousal (LA) subjects in five retention groups

25
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D. Conclusions and Recommendations

The results of this investigation are interpreted aA sup-

porting the hypothesis that for continulusly presented infor-

mation, forgetting occurs under low arousal conditions while

a strong reminiscent effect is observed if acquisition is

accomplished under high arousal conditions. Although substant-

isting the predictions of the arousal hypothesis, the data alone

do nothing to further clarify the origin of the arousal reten-

tion phenomenon. That is, the data may still be interpreted

along a reinforcement frame of reference, Hebb's cell assemblies,

consolidation hypothesis, or the orienting reflex. Even though

the possible emergence of the arousal retention phenomenon under

classroom conditiortu is not explained, some empirical conclusions

seem warranted.

For example, it ix, apparent from the research described herein,

which corroborates the findings of arousal retention hypothesis

and discretely presented information, that educators must

re-examine their priorities in any given acquisition session.

If long term memory or recall ability is more important than

short term, then care must be exercisedto

arousal state in the learner' prior to the presentation of

information, or present such information only when the learner

is in such an arousal state regardless of its cause. Conversely,

if short'term recall is more important, as it may be in some

oiroumstanoes, then high arousal may interfere with effective

short term performance.

Another conolusion of this rosearch is that educators must

26
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recognize the necessity of considering measures of delayed

performance in their studies of learning. The significant

recall ability of high arousal subjects in this study testifies

to the importance of such metl'ods which, although are effect-

ively employed for immediate reoall, may not be as effective

for delayed recal:L.

Finally, for many 3,:arning situations educators are inter-

ested in long term retention, but their measures are usually

of short term variety. Here the implication is if Student A

outperforms Student B on a short term test, it is possible that

an opposite effect could be observed over a longer period of

time if the arousal retention hypothesis holds.

As indicated earlier, the data do not clarify the philosop-

foal differences which exist between theorists espousing rein-

forcement theory versus some other approach. It appears to

this investigator that a combination of variables affect the

arousal retention phenomenon. First, the orienting or "what

is it" reflex as described by Pavlov is elicited. This assumes

it number of physiological reactions which facilitate the flow

of information to the individual and prepareshiff for responding.

With increased attention or vigilance, the subject focuses his

attention more acutely to the external environment. Perhaps

the consolidation hypothesis could then be postulated to

account for differences in short term versus long term reten-

tion. Information entering through the sense modalities begin

a short term meaQry process which is instrumental in initiating

the s.3. and phase of long term retention. If consolidation

27
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could be enhanced, then long term re.uention would be facilitated

as per Figure 4 in what has been termed the two stage successive

memory model. It may be that with the increased vigilance

brought about by the orienting reflex, more information entering

the nervous system due to neurological facilitation, permits

this consolidation. Such consolidation from short term to

long term memory, however, takes time because of the hypothes-

ized electrochemical nature of short term memory and the bio-

chemical nature of long term memory.

Even if the two stage independent memory model shown in

Figure 5 or the three stage system in Figure 6 is accepted,

the same basic egplanation shown in Figure 7 holds.

28
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In summary, this investigation supports the arousal reten-

tion hypothesis for continuously presented information and

several recommendations have been made concerning relevance to

education. At this point, the experimentor suggests some avenues

of research which may help to further understand this phenomenon

and aid in its implementation.

(1) If a stimulus serves to arouse one subject and

not another, then it would appear that the

apOication of the arousal retention hypothesis

should be studied with individualized instruction

techniques.

(2) If an arousing stimulus is independent of

emotion qualitatively, then various types of

stimuli, such as olicks, sounds, colorc, etc.,

should be studied in an attempt to further

understand the role of the orienting reflex.
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Appendix A

Sample GSR Recording
Showing Subjects. Response to
Each of Fight Stimulus Words *
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APPENDIX B

Post Test

The following informational facts were presented during the

taps. Please provide the correct answer to each question.

1. Of what act were the petitioners accused by the

District of Columbia police in the spring of 1958?

2. Judge Washington dissented, believing that the pet-

itioner's Amendment rights had been abridged.

All that was heard through the microphone was what

an (a) , hidden in the hall, bedroom, or the

closet might have heard.

4. Once the spike touched the , :;.t, in effect became

a giant microphone.

Relying upon these circumstances, the Court reasoned

that the intervening wires are part of the

defendant's house or office.

6. At the very core stands the right of a man to retreat

into his own home and there be free from unreasonable

intrusion.
.

A distinction between the detectaphone -nployed in

Goldman and the spike mike utilized here seemed to

the Court of Appeals

8. I agree with the Ccurt that the judgement of a con-

viotion must be

3.

5.

7
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