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This study dealt with the effect of low-level noise and 

high-level noise, of white noise and varied noise, and of 

high manifest anxiety and low manifest anxiety on college 

students' performance on a. coding task. 

Subjects were eighty undergraduate college students 

drawn from enrollments at North Texas State University during 

the spring and summer of 197^. The Taylor Manifest Anxiety 

Scale was administered and was used to identify high-anxiety 

from low-anxiety subjects. Four equal groups were formed, 

each group consisting of an equal number of high-anxiety and 

low-anxiety subjects. 

Two experimental groups were exposed to high-level noise, 

and two experimental groups were exposed to low-level noise. 

Two experimental groups were exposed to white noise, and two 

experimental groups were exposed to varied noise. (Varied 

noise was produced by playing backward a tape of a popular 

musical selection.) 

A three-way analysis of variance was made of the number 

of coding responses. There was found to be no significant 

difference between high-anxiety and low-anxiety types in 



performance on the coding task. There was found to "be no 

significant difference between those exposed to high-level 

noise and those exposed to low-level noise in performance on 

the coding task. There was found to "be a significant dif-

ference "between those exposed to varied noise and those 

exposed to white noise. 

The conclusions of the study, "based upon the hypotheses, 

were as follows» 

1. Level of anxiety does not affect performance on a 

coding task. 

2. The level of white and level of varied noise does 

not affect performance on a coding task. 

3. Varied noise has a positive effect on performance 

on a coding task. 
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CHAPTER I 

INTRODUCTION 

Education should make use of the research findings of 

the various "behavioral sciences, particularly psychology. 

As stated by Symonds, 

Sometimes it seems as though, in spite of 
all the discoveries made by psychologists in 
the past two generations that have application 
to the process of education, in too many places 
education is still coasting along on traditional 
rule of thumb methods. There are some who be-
lieve that education, as an art or a technology, 
should be based on scientifically determined^and 
tested principles that are supplied by the life^ 
sciences, psychology in particular, just as engi-
neering is solidly based on principles of 
mathematics, physics, and chemistry (18, p. 1). 

Motivation has been a topic of interest both to psy-

chologists and to educators. Recent research has increased 

our understanding of motivation through the concept of 

arousal. The arousal hypothesis, proposed by Hebb (12), 

states that changes in the environment are perceived by the 

organism as changes in stimulation. These changes are trans-

mitted to areas of the cortex. When the cortex perceives a 

great change in stimulus, the organism is put into a state 

of alert. It is in this state that the organism is most 

ready to react. This ability is not specific to the sense 

organ that has perceived the change in stimulus, but is 
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generalized "to all areas of "the organism's activities. I"t is 

in this state that the organism is capable of optimum per-

formance . 

The importance of the concept of arousal in future 

motivational research is projected by Habers 

The concept of arousal and activation make 
possible large leaps ahead in understanding moti-
vational processes. They have forced a recognition 
that central nervous system behavior has two com-
ponents: a patterning that_occurs at its higher 
centers, and a level of activity that occurs in the 
lower centers. A single sensory input contributes 
to both of these—the patterning at the terminus 
of the sensory pathway, and arousal of the brain 
stem through which collaterals of that sensory 
pathway pass. 

Hebb has perhaps contributed more to this 
area theoretically than any other psychologist, 
beginning with his attention to a careful separa-
tion of the level of arousal of the nervous system 
and the pattern of activity within it. . . . His 
(Hebb's) work and thinking has perhaps altered the 
course of contemporary psychology more than any 
other single man. His work taken in conjunction 
with several others will lay the foundation for 
the next several decades (9> P- 266). 

In testing the arousal hypothesis, noise has often been 

used as additional stimulus in attempts to induce high 

states of arousal. There have been varying degrees of suc-

cess in inducing arousal states with noise by such 

experimenters as Broadbent (5). Davenport (6), Harris (10), 

and Haynes (11). There are several possibilities for 

accounting for the fact that results sometimes support and 

sometimes refute the arousal hypothesis. Among these are 
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differences in population, "types of noise, amount of noise, 

and tasks used to demonstrate a state of arousal. 

A variable that has not-"been sufficiently treated is 

the effect of personality factors in the ability of sub-

jects to reach a state of high arousal. Mandler and Sarason 

(15) demonstrated that anxiety can exert a strong effect on 

performance. It thus seems that the abilities of high and 

low anxiety types to reach a state of high arousal through 

additional stimulus is a viable area of research. It was 

to this question that this research was directed. 

Hypotheses 

Hypotheses 1-3 were the main hypotheses of the study. 

Other hypotheses were to be generated were two or more of 

the main hypotheses to be accepted. 

1. The subjects displaying high manifest anxiety will 

perform significantly better on a coding task than subjects 

displaying low manifest anxiety. 

2. The subjects exposed to high level noise will per-

form significantly better on a coding task than subjects 

exposed "to low level noise. 

3. The subjects exposed to random noise will perform 

significantly better on a coding task than subjects exposed 

to white noise. 



Definition of Terms 

For the purposes of this study, the following defini-

tions of terms will "be used. 

Anxiety. That which is measured by the Taylor Manifest 

Anxiety Scale,developed by J. A. Taylor. 

Low Level Noise. Noise that registers 74db on a sound 

survey meter. 

High Level Noise. Noise that registers 93db on a sound 

survey meter. 

White Noise. A complex mixture of sound waves of all 

possible frequencies, analogous to white light. 

Varied Noise. Noise produced by playing a recorded 

musical selection backward. 

Limitation of Study 

The findings and conclusions reached in this study were 

limited in their application to undergraduate college stu-

dents similar to those who took part in this study performing 

a coding task similar to that used in this study. 

Basic Assumptions 

1. It was assumed that all subjects would perform to 

the best of their ability on the coding task. 

2. It was assumed that none of the subjects had prior 

experience on a task similar to the coding task. 

3. It was assumed that no subject would possess a 

disability which would limit performance on the coding task. 



Description of Subjects 

The subjects who took part in this study were under-

graduate students who were attending North Texas State 

University during the spring semester and summer semester 

of 197^. They were all volunteers from enrollments in the 

following courses: Psychology 163, Psychology 165, Educa-

tion 3^5, and Education 3^9-

Description of the Taylor Manifest Anxiety Scale 

Taylor (19) based the Taylor Manifest Anxiety Scale on 

the Minnesota Multiphasic Personality Inventory. Five spe-

cialists selected those items from the Minnesota Multiphasic 

Personality Inventory which they considered suitable for 

determining chronic or manifest anxiety as defined by Cam-

eron. The panel were in 85 per cent agreement that on 

sixty-five items responses would indicate manifest anxiety. 

Taylor later reduced the number of items to fifty and re-

vised some of the items to clarify their meaning. 

Taylor (20) presented data suggesting a reasonably high 

reliability for this instrument. Taylor found the relia-

bility to be .81 and .89 in a test-retest situation. In 

the first study, fifty-nine students were tested with three 

weeks separating tests, In the second study, 163 students 

were tested; 113 were re-tested after five months, fifty 

were re-tested after nine to seventeen months. It was found 

that there was a direct correlation between the time that 



elapsed between the two testing situations and the dif-

ference between test scores. 

Description of the Coding Task 

The coding task was based on the Digit-Symbol Test, a 

subtest of the Wechsler Adult Intelligence Scale with addi-

tional problems from the coding subtest of the Wechsler 

Intelligence Scale for Children. The additional problems 

lengthened the task without altering the design. 

Zimmerman and Woo-Sam (21) describe the Digit Symbol 

subtest of the Wechsler Adult Intelligence Scale as being 

nine symbols that paired with the numbers 1-9• The numbers 

and the symbols are always visible to the subject while he 

is performing the task. His task is to fill in the spaces 

below a series of numbers with the appropriate symbol for 

each of the numbers. 

Procedures for Collecting Data 

The Taylor Manifest Anxiety Scale was administered to 

each of the subjects who participated in the study. A copy 

of the Taylor Manifest Anxiety Scale is found in Appendix A. 

The completed Taylor Manifest Anxiety Scale of each subject 

was scored. The resulting scores were placed in descending 

order with the score indicating the highest manifest anxiety 

on top and the score indicating the lowest manifest anxiety 

at the bottom. Since the Taylor Manif^ Scale has 
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not "been standardized as to levels of manifest anxiety, the 

examiner used the mean of this population as the point of 

division between the high manifest anxiety group and the low 

manifest anxiety group. 

A population of eighty subjects was used in this study. 

The forty subjects with the highest scores on the Taylor 

Manifest Anxiety Scale were designated the high-anxiety 

group and the forty subjects with the lowest scores on the 

Taylor Manifest Anxiety Scale were designated the low anx-

iety group. A table of random numbers was used to divide 

the forty subjects in the high manifest anxiety group into 

four mutually exclusive subgroups of ten subjects each. A 

table of random numbers was used to divide the forty sub-

jects in the low-anxiety group into four mutually-exclusive 

subgroups of ten subjects each. A table of random numbers 

was used to increase the probability that each of these 

subgroups would be a sample of the population. 

One of the four high-anxiety subgroups and one of the 

four low-anxiety subgroups was assigned to perform the 

coding task in an environment of low-level white noise. One 

of the four high-anxiety subgroups and one of the four low-

anxiety subgroups was assigned to perform the coding task in 

an environment of high-level white noise. One of the four 

high-anxiety subgroups and one of the four low-anxiety sub-

groups was assigned to perform the coding task in an 
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environment of low-level varied noise. One of the four 

high-anxiety subgroups and one of the four low-anxiety sub-

groups was assigned to perform the coding task in an 

environment of high-level noise. 

The time allotted for performing the coding task was 

six minutes. It was performed in ordinary college class-

rooms. The noise was provided to all groups through an 

ESS AMT-1 speaker. The number of subjects taking the test 

at one time varied from one to four. Subjects were placed 

about one yard from the speaker for these experiments. 

During testing, the sound level was monitored at the posi-

tion of the subjects by a Realistic sound-survey meter. The 

residual noise found in the room was included in the sound 

level used in this experiment. All subjects were given the 

same instructions on how to perform the coding task. The 

instructions are those found in the manual of the Wechsler 

Adult Intelligence Scale, with the exception that no prac-

tice examples were allowed. The white noise was supplied 

by a tuner with the dial placed between stations. The 

varied noise was supplied by backward playback of a recor-

ding of the Poem for Violin and Orchestra, by Ernest Chausson. 

Background and Significance of Study 

The study explored the arousal properties of anxiety 

and of external stimulation on performance on a coding task. 



It has "been recognized that high-anxiety levels can be 

detrimental to performance. Atkinson and Litwin (4) sug-

gest that the highly anxious individual does not put forth 

his full effort. They feel that he does not put forth his 

full effort so that when he fails, he knows that he did not 

try. Thus, he did not really fail, because he was not 

trying. Malmo (1*0 feels that some anxiety is beneficial to 

performance, however excessive anxiety can interfere with 

performance. 

The prediction of performance in low-anxiety and high-

anxiety individuals is complexly determined by a number of 

variables that include the situation as perceived by the 

individual, personality characteristics, and the task which 

the individual will be performing. If anxiety has the 

ability to arouse, its presence might be used to improve 

student performance. Use of anxiety as an aid to improved 

student performance would require determination of anxiety 

level of the student, the task to be attempted, and the 

environment in which the task is to be performed. 

The study will test the effect of low and of high 

anxiety on the performance of students of a coding task. 

Duffy (7), Hebb (12), and Malmo (14) suggested that 

when an individual is in a state of arousal, increased 

sympathetic activation and motor activity is manifest. It 

is postulated that in the state of arousal the individual 
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is faster and more active, which is evidenced by shorter 

latency, less time taken to make or complete a response, and 

by more responses made with greater force or amplitude in a 

given period. 

Lindsley (13) described the way the central nervous 

system shows change through increased activity. This is 

accomplished through the reticular activating system and 

involves the reticular formation, thalamus, and cortex. The 

reticular activation system includes fibers that ascend to 

the cortex and fibers that descend from the cortex. When 

stimuli impinge on a sense organ, some sensory impulses 

are diverted to the ascending reticular activation system. 

This route is used by all the sense organs to reach the 

reticular formation and from it impulses are transmitted to 

the cortex. 

Research suggests that the reticular formation acti-

vates the cortex upon sensory stimulation. This in turn 

produces an awake individual. It is further thought that 

the amount of neural activity in the reticular formation is 

the primary determinant of the level of cortical activation 

and behavioral arousal at a given moment. 

Noise has been used as a means to induce arousal. Ar-

cher and Margolin (3) used white noise to see if it would 

increase recall. If external stimulation does increase 

memory, educators might reconsider the use of accoustical 

tile and other means of reducing noise. It might be that 
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the unsupressed noise might increase arousal'with a corre-

sponding increase in student productivity. 

The present study used white noise and varied noise as 

an external stimulus to test their effects on students' 

performance on a coding task. 

Glasser and Zimmerman (8) described the coding subtest 

of "the Wechsler Intelligence Scale for Children as requiring 

the subject to match and copy symbols in blank spaces which 

are found on the test form. Anastasi (2) indicates that 

the coding task was introduced in the Woodworth-Wells Associ-

tion Tests and has been often included in non-language 

intelligence tests. The coding test is popular because it 

is quick and simple to administer. 

It is thought that the coding test measures the ability 

to memorize abstract symbols in conjunction with numbers. 

Visual dexterity and small motor control are factors in 

influencing performance on this test. Oakland (16) found 

a significant correlation between achievement orientation 

scores and coding scores in a population of handicapped 

children. 

The coding test is a monotonous task which requires a 

high degree of visual-motor coordination. Writing exercises 

would seem to be similar to the coding task. 

The present study uses a coding task to measure the 

effect of levels of anxiety and levels of external stimula-

tion on student performance. 
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I-t is suggested that anxiety and external stimula-

tion affect performance. It is felt that the coding task 

is suitable for experimental measure of performance. Thus, 

if levels of anxiety influence performance, that should be 

reflected in the scores of the coding task. If levels of 

external stimulation affect performance, that should be 

reflected in the scores of the Goding task. 
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CHAPTER II 

RELATED LITERATURE 

The studies presented in "this chapter have been divided 

into three groups; 1) Studies related to anxiety and its 

effect on performance; 2) Studies related to the effect of 

noise on performance; and 3) Studies related to the task of 

coding. 

Anxiety and Its Effect on Performance 

Spielberger (^1) believes that confusion has resulted 

from the overuse of the term "anxiety." He indicated that 

the term is used for two conditions which are, in reality, 

quite different. The term is used to describe a personality 

trait and also to describe a transitory state on an indivi-

dual at a given time. The latter is a situational type of 

anxiety where the individual feels he is in danger from a 

specific cause. Sarason (35) has suggested that studies 

that have investigated the personality trait of anxiety 

have ignored the situational anxiety of the test situation. 

It is suggested that the situation may have influenced the 

results of the experiment. 

Basowitz (6) believes that during low levels of anxiety, 

the organism is in a state of preparedness with increased 

15 
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vigilance, sensitization to events within his environment, 

and ability to cope with danger. It seems that at this level 

of anxiety the individual has better integration of behavior 

and is better able to perform. It seems that some anxiety 

will aid in obtaining maximum productivity. 

To study the effect of anxiety, as a motivational force 

on learning, Taylor (^2) developed the Taylor Manifest Anxiety 

Sacle. Cameron's description of chronic anxiety was used as 

a basis for the scale. It was felt that those subjects who 

received high scores on the Taylor Manifest Anxiety Scale 

would be high-drive individuals, and those who scored low on 

the scale would be low-drive individuals. 

Taylor (^3) studied eyelid conditioning of sixty subjects 

who were selected because of their extreme scores on the 

Taylor Manifest Anxiety Scale. This study indicated that 

those who achieved high scores on the anxiety scale achieved 

eyelid conditioning more rapidly than those who scored low 

on the scale. Spence, Farber and McFann (^0) performed a 

similar eyelid study using the Taylor Manifest Anxiety Scale 

as a screening device. The results of this study were simi-

lar to those reported by Taylor. 

Weiner (4-9) studied high- and low-anxiety individuals' 

key-pressing responses to external stimuli. His study indicated 

that the high-anxiety individuals had a shorter response time 

than the low-anxiety individuals. Mednick (27) used a light 
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stimulus to study response time in high- and low-anxiety 

individuals. In the study, the high-anxiety individuals 

adapted to the light stimulus more rapidly than did the 

low-anxiety individuals. 

Martens, Gill and Scanlan (2^) studied the effect of 

anxiety on performance of a complex motor maze. One hundred 

and eighty fifth and sixth grade children took part in the 

study. The study concluded that anxiety did not signifi-

cantly affect the performance of the children on the motor 

maze. 

Taylor and Spence (^5) studied serial learning in high-

anxiety and low—anxiety individuals. Those individuals who 

received high-anxiety scores did not perform as well as 

individuals with low-anxiety scores. Mandler and Sarason 

(23) studied the effect of high- and low-anxiety groups in 

a test situation. The study indicated that the presence of 

anxiety is an important variable in the testing situation. 

Sarason (35) studied the academic achievement of high-

and low-anxiety hoys. He concluded that the high-anxiety 

boys were less academically capable, having impaired concept 

formation, than were the low-anxiety boys. 

Taylor and Chapman ( W studied the performance of 

high- and low-anxiety individuals on a task of pairing non-

sense syllables. The conclusion of the study was that high-

anxiety individuals achieved a predetermined ability level 

more rapidly than did the low-anxiety individuals. Spence, 
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Farter, and McFann (̂J-0) studied low-anxiety and high-anxiety 

groups in a situation which required the pairing of words. 

The high-anxiety group was able to pair the words correctly 

in less time than the low-anxiety group. 

Gynther (1*0 studied the face-to-face communication 

ability of individuals at various anxiety levels. The study 

suggests that highly anxious individuals were less able to 

communicate effectively. Goodstein (13) studied the amount 

of verbal production of individuals of various levels of 

anxiety during the administration of the Rorschach. The 

study found the highly anxious individuals were superior in 

verbal production. Davis (10) administered the Word Asso-

ciation Test to individuals of high and low anxiety. The 

high-anxiety individuals were superior in word production in 

this study. 

The studies seem to demonstrate that there is a corre-

lation between anxiety and productivity. These studies 

indicate this correlation even though often different methods 

were used to determine the presence of anxiety. 

The Effect of Noise on Performance 

Hebb (19) has hypothesized that the organism uses the 

perceived change in its environment not only as clues for 

orientation, but also to arouse areas of the cortex. The 

state of arousal is increased by increased variability of 

stimulation within the environment. If this hypothesis is 
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correct, the increased state of arousal should be discernible 

by an increase in the ability to perforin those tasks which 

are concurrent with the increase in stimulation. 

Parks and Payne (29) studied the effect of noise on the 

ability to perform math problems. Forty college students of 

equal math ability were divided into four groups for this 

study. Two of the groups worked math problems in quiet rooms 

which contained about 50-?0db of noise. The two other groups 

worked math problems in rooms containing high intensity noise 

of about 108db. 

Groups in each noise environment received math problems 

which were rated as difficult and problems which were rated 

as not being difficult. The results of the study indicated 

that noise did not significantly affect the performance of 

the group with the difficult problems or the group with the 

problems which were not considered difficult. Mech (26) 

achieved the same results in a similar study which used four 

groups of fifteen subjects each. 

Kassinove (21) studied the effect of noise on the per-

formance of third and sixth grade students on addition and 

subtraction problems. The students were allowed to perform 

at their own rate of speed. Forty subjects from each grade 

were selected for this study. Several types of auditory 

stimulation were used during the study. The study indicated 

that the noise had not influenced the students' performance. 
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Frankenhaeuser and Lundberg (11) studied the effect of 

noise on performance of mental arithmetic. Fourteen college 

students were exposed to intermittent noise of from 65 to 

85db. The study found no significant difference in per-

formance between the session with noise and the session 

without noise. 

Haynes (18) studied the effect of noise on serial 

learning. The subjects used in this study were classified 

as mentally deficient. The study indicated that noise did 

not improve the performance of this group in serial learning. 

Benignus, Otto, and Knelson (5) studied the effect of 

noise on the performance of twenty-seven males on a numeric 

monitoring task. Noise 11.5 "t° 350 Hz at 80db was used in 

this experiment. The study found that more signals were 

missed when noise was present than when noise was not pre-

sent. 

Mikol and Denny (28) studied the effect of noise on the 

performance of a pursuit rotor task. The performance of 

thirty-two subjects was tested in an environment of silence 

and also in an environment of music. The study concluded 

that the music had not improved the performance of this group. 

However, twenty-eight subjects indicated that they felt that 

the music had aided their performance. 

Samuel (33) designed a study which required the subjects 

to shift attention from one screen to another. The subjects 

who performed the task in an environment with induced noise 

tended to perform better than those in a quiet environment. 
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There have "been several other studies on the effect of 

noise on individuals' performance of a vigilance task. 

Broadbent (7) has shown considerable interest in this area. 

Several of his studies have shown noise to affect perfor-

mance. He concluded that his subjects tended to make more 

mistakes in a noise environment than in a quiet environment. 

After reviewing the literature, he concluded that the major-

ity of studies indicate than an environment with noise tends 

to lead to active, but inaccurate behavior. 

Davenport (9) studied the effect of four types of noise 

on the performance of a visual vigilance task. The study 

indicated that there were significantly different detection 

rates with each type of noise. The group which consistently 

showed superior performance was that group which was provided 

with random noise. Watkins and Fechrer (^7) suggested that 

bursts of noise provided better performance than silence. 

The study involved seven subjects performing a visual detec-

tion task. 

Westman and Carter (^8) studied the effect of noise on 

performance of a letter cancelling task. The sixty-two 

college students that took part in the study were exposed to 

three types of noise and control during the experiment. The 

study concluded that there was no significant relationship 

between noise and performance on a letter cancelling task. 

Sherrod, Hage, Halpern, and Moore (38) studied the 

effect of noise on a task that required attention to detail. 
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The study was conducted on sixty college students. The 

students made less errors when the noise was not present 

in this study. 

Angetino and Mech (3) administered the California Test 

of Personality to a population of 150 undergraduate students. 

The fourteen students that scored highest in adjustment on 

this test and the fourteen students that scored lowest in 

adjustment on this test were selected for the study. The 

students performed a routine task in quiet and also with a 

constant tone of about 85db. The low adjustment group per-

formed significantly better in the noise condition. The 

study suggests an inverse relationship between adjustment 

and performance under conditions of noise. Jerison (20) 

studied the effect of noise as an aid to production on a 

monotonous task. He concluded that noise aided production 

on monotonous tasks which extend over a long period of time. 

Hartley and Carpenter (17) studied the effect of noise 

on the performance of a five-choice serial reaction test. 

Continuous loud noise was used for the experimental environ-

ment. The study found that noise impaired performance on 

the five choice serial reaction test. 

Harcum and Monti (15) studied the effect of noise on 

performance of a card sorting task. For this study, lOOdb 

of ambient noise was used for the experimental condition. 

The study concluded that noise did not affect performance on 

a card sorting task. 
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Schwartz (36) studied the effect of noise on fact 

retrieval. For this study, seventy-five undergraduate 

college students were told stories and later asked to re-

call facts from those stories. The study found that there 

was tetter recall ability when medium to high noise was 

present. 

Theologus, Wheaton, and Fleishman (^6) studied the 

effect of noise on reaction time. For the study, sixty 

male subjects were exposed to from 0 to 85db noise of a 

random or patterned type. It was found that patterned 

noise had no effect on reaction time; however, reaction 

time was increased by the presence of random noise. 

Auble and Britton (4) administered the Taylor Manifest 

Anxiety Scale to 1?^ college women. The sixteen highest-

scoring women and the sixteen lowest-scoring women were 

selected to participate in the study. The two groups per-

formed a routine task in a quiet environment and with the 

introduction of noise in the form of a narration at about 

80db. The individuals who scored high in anxiety on the 

Taylor Manifest Anxiety Scale performed significantly better 

in the environment with the noise, while those who scored low 

in manifest anxiety performed significantly better in the 

quiet environment. 

Kryter (22), after reviewing the conflict in the find-

ings on the effect of noise on performance, has suggested 

that part of the conflict may be the result of the design of 
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the studies. In addition to poor experimental design, he 

cited small numbers of subjects used in many of the studies 

and the failure to report significant information that would 

allow proper evaluation of the findings "by those who read 

the study. 

Harris (16) and McBrain (25) have suggested that noise 

might compete for the attention of the subject with the task 

that is being studied. Kryter (22) has suggested in some 

arousal studies, the slight improvement in performance 

caused by the presence of noise might have been offset by 

the distraction caused by the noise, leading to the conclu-

sion that no arousal effect had taken place. 

Several of the studies of the arousal effect have used 

constant noise as a stimulus. McBrain (25) suggests that 

the steady noise, over an extended period of time, would be 

adapted to by the subject. The subject would cease to react 

to a change in this case. He suggested that the noise 

should be changing and have no intellectual meaning to the 

subject. If the noise had no intellectual meaning to the 

subject, there would be less chance of the noise competing 

with the task for the attention of the subject. 

The above studies suggest that the introduction of 

auditory stimulation does not influence the performance of 

subjects asked to perform math problems. It seems that in 

visual monitoring tasks, however, auditory stimulation does 

affect performance in some studies. Since the studies were 
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not identical as to task, population, type or loudness of 

auditory stimulation, it is not possible to determine what 

factors or combination of factors resulted in auditory 

stimulation influencing, or not influencing performance of 

visual monitoring tasks. The conflicting results of the 

studies cited above suggest that the outcome of an indi-

vidual study on the effect of induced auditory stimulation 

will be the result of an interaction of population, task, 

type, and loudness of auditory stimulation, and perhaps 

other factors rather than a constant result from the pre-

sence of the induced auditory stimulation« 

The Coding Task 

The coding sub-test of the Wechsler Intelligence 

Scales has been described by Zimmerman and Woo-Sam (50) as 

a series of symbols which are associated with the numbers 

1-9. The subject is to associate the proper symbol with 

the presented number and reproduce the symbol in a blank 

box below the number. The key with the numbers and their 

associated symbols is always available to the subject at 

the top of the coding sheet. Anastasi (2) has indicated 

that the symbols would be familiar to an individual who was 

raised in our civilization, but they are unrelated to the 

number with which they are associated. 

A coding task, according to Zimmerman and Woo-Sam (50), 

was part of the original Army Performance Tests and the 
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Cornell-Coxe Performance Scale. Patterson (30) indicates 

that a coding task was a substitution sub-test for the Army 

Beta. 

There seems to he some difference of opinion on the 

abilities which the coding task measures. Glasser and 

Zimmerman (12) indicate that the coding sub-test was origi-

nally thought to measure the ability to learn combinations 

of symbols and numbers, and to recreate these combinations. 

He feels, however, that the sub-test is really a measure of 

speed and accuracy. Shaw (37) is of the opinion that the 

coding sub-test is a measure of perceptual speed. Repaport, 

Gill, and Schafer ( 3 D feel that the coding sub-test is 

primarily a test of speed with a learning function of a 

visual organization type which requires attention being of 

secondary importance. 

Anastasi (2) feels that memory is not an important skill 

on the coding sub-test. She feels that coding is primarily 

a measure of two kinds of motor activity. The first is a 

head-eye movement from the empty space to the key and back. 

The second is the hand action that forms the symbol which is 

a writing activity. Cohen (8) has indicated that the coding 

sub-test is primarily a measure of a subject's freedom from 

distraction. 

The same diversity of opinion exists concerning factors 

that can affect performance on the coding sub-test as exists 

concerning the skill that the sub-test measures. There 
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seems to be general agreement concerning the effect of brain 

injury on the coding sub—test. Russell (32) found, that 

brain-injured individuals did not perform well on this sub-

test. Aita, Armitage, Reitan, and Rabinowitz (1) have 

stated that brain injury may result in poor performance on 

this sub-test. They suggest that this may be the result of 

a decrease in learning ability, impaired neurological coor-

dination, and a disturbance in visual-motor coordination. 

They speculate that the brain-injured individual operates 

at the matching level without being able to use the number 

order as a. guide when using the key. 

Sarason and Minard (3*0 studied the performance of high-

and low-anxiety individuals and concluded that there was no 

difference in performance between these groups on this sub-

test . 

Mandler and Sarason (23) and Siegman (39) studied the 

effect of anxiety on several sub-tests of the Wechsler 

Scales. They concluded that anxiety significantly affected 

several sub-test scores. The coding sub-test was one of the 

sub-tests which was adversely affected. 

Most authorities seem to agree that memory is not a, 

primary factor in performance of a coding task such as found 

on the Wechsler Intelligence Scales. It seems tha,t the 

primary factor to influence success is the visual-motor 

coordination of the subject. The influence of anxiety as a 

factor in successful performance on a coding task has not 
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been conclusively determined. Part of the problem may "be 

the lack of a standardized criterion to determine levels of 

anxiety. 

Summary 

Although much research has "been done in the area of 

sound stimulation as a. means to increase productivity, 

there still seem to "be large areas of conflicting research 

findings. 

There seems to be little agreement as to the sound 

pressure level at which productivity will increase, or 

whether the introduction of sound will increase productivity 

at any sound pressure level. Nor is there agreement on the 

nature of the sound which will be the greatest aid to pro-

ductivity, although among those who have found sound to be 

an asset, there is a tendency to feel that the sound should 

be of an inconsistent, or variable type, such as music, 

rather than a, steady tone. 

The findings of the studies seem more consistent when 

the nature of the task being performed is reviewed. Studies 

involving the performance in solving math problems have 

indicated no improvement in performance with the introduc-

tion of noise, although several types of noise were used in 

these studies. Serial learning and studies with mental de-

ficients have similarly shown no significant performance 

improvement which could be attributed to the presence of noise, 
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Although there are conflicting findings, the majority 

of studies concerned with visual monitoring have found 

improved performance in the presence of noise. Repetitious 

tasks which must be performed over an expanded period of 

time seem to benefit from the introduction of noise. 

Anxiety has also received much study to determine 

whether it is a factor influencing performance, and there 

are here also conflicting findings. It seems that the in-

fluence of anxiety on performance is also dependent on the 

task which is being performed. Academic achievement has 

been shown to be adversely influenced by anxiety. Studies 

have also shown serial learning to be adversely affected by 

anxiety. 

Studies on eyelid conditioning have suggested that 

anxiety shortens the time needed to develop the conditioned 

response. The time required to learn paired syllables also 

is shortened by the presence of anxiety. Anxiety also has 

been shown to shorten the response time needed to press a 

key when presented with an external stimulus. 

The effect of anxiety on the performance of a coding 

task has been studied with conflicting results. Some studies 

have found that anxiety does not influence performance on a 

coding task. Other studies indicate that anxiety tends to 

significantly depress coding scores. 

The present study attempted to determine if the level 

of noise has an effect on the performance of a coding task 
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in the presence of two levels of noise. The study also at-

tempts to determine if the type of noise presented to the 

subject has an influence upon performance. The effect of 

anxiety was also evaluated to determine if it has an in-

fluence on the ability to perform a coding task. 

Although it is important to determine the effect of 

sound on performance, the effect of anxiety on performance 

of a coding task is of particular importance to the fields 

of Education and Psychology. This is because coding has 

been a part of several psychological tests that are widely 

used to determine intelligence. Since the intelligence 

scores, which are partly derived from the subjects' per-

formance on the coding task, are widely used to aid in 

educational planning, it seems important to know how anxiety 

affects performance in this area. 
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CHAPTER III 

PRESENTATION, ANALYSIS AND 

INTERPRETATION OF DATA 

This study was designed "to determine the effect of low-

level noise and high-level noise, of white noise and varied 

noise, and of high manifest anxiety and low manifest anxiety 

on the quantity of production of college students performing 

a coding task. 

Eighty college students were used in this study. They 

first completed the Taylor Manifest Anxiety Scale. The num-

ber of anxiety responses from this group ranged from a low 

of two to a high of thirty. The mean number of anxiety 

responses was 13-6. The standard deviation for this sample 

was 6.5 with a slight positive skew within the distribution. 

For experimental purposes, the forty individuals who gave 

two to thirteen anxiety responses were considered low anxi-

ety individuals, while the forty individuals who gave 

fourteen to thirty anxiety responses were considered high 

anxiety individuals. 

None of the eighty subjects were able to complete the 

two coding sheets in the six minutes allowed for the coding 

task. The number of coding symbols reproduced ranged from 

a low of 169 to a high of 327- The mean number of 

36 
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reproductions for "this study was 248.4 with a standard 

deviation of 35-9 

The number of correct coding reproductions became the 

coding score. A three-way analysis of variance was run on 

the coding scores at the North Texas State University Com-

puter Center. The results of this analysis are presented in 

Table I. They show that only one F is significant at below 

the .05 level of significance. For this reason, no further 

computation was necessary. 

Since there were no significant interactions, only main 

effects were tested. 

TABLE I 

SUMMARY OF ANALYSIS OF VARIANCE 

Groups 
Sum of 
Squares 

df 
Mean 
Square 

F P 

Anxiety (A) 
Volume (V) 
Type (T) 
V-A 
T-A 
V-T 
V-T-A 
Within 

145.8 
500.0 
5577.8 
744.2 
l45» 8 
480.2 
64.8 

91285-6 

1. 
1. 
1. 
1. 
1. 
1. 
1. 
72. 

145.8 
500.0 
5577-8 
744.2 
145-8 
480.2 
64.8 

1267.85556 

.115 

.39437 
4.3994 

.58698 

.115 

.37875 

. 05m 
• • • 

• 7355 
.5320 
.0395* 
.4461 
.7355 
.5402 
.8218 
• • 

Total 98944.2 79. 1 • 1 • • 

^significant at .04 

Hypothesis 1 

Hypothesis 1 stated that the subjects displaying high 

manifest anxiety would not perform significantly better on 
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a coding task than would subjects displaying low manifest 

anxiety. 

Table II presents the data for the groups displaying 

high and low anxiety. These data indicate that the group 

displaying high manifest anxiety and the group displaying 

low manifest anxiety were different in performance at the 

.74 level of significance. This was not a significant dif-

ference and the null hypothesis was retained. 

TABLE II 

CODING SCORES FOR HIGH- AND 
LOW-MANIFEST-ANXIETY GROUPS 

Groups 
Eight-cell Twelve-cell 

Groups 
Mean 
Score n 

Stan. 
Dev. 

Mean 
Score n Stan. 

Dev. 

High Anxiety 

Low Anxiety 

Difference 

249-7 

247.0 

4 0 

40 

36.56 

3^-57 

243.8 

241.0 

20 

20 

34.62 

30.63 
High Anxiety 

Low Anxiety 

Difference 2.7 • 1 t • 2.8 • t • • 

An attempt was made to lessen the effect of the ten-

dency toward the mean "by forming four additional cells. 

Those cells were formed from those coding task scores pro-

duced by the forth subjects who scored closest to the mean 

on the Taylor Manifest Anxiety Scale. For this computation, 

the original eight-cell study became a twelve-cell study. 
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Table II presents "the mean coding scores and "the stan-

dard deviation for the high-manifest-anxiety group and low-

manifest-anxiety group in both the eight-cell and twelve-

cell form. In the eight-cell form, the mean score for the 

high manifest anxiety group was 2^9-7. and the mean score 

for the low manifest anxiety group was 2^7.0. The difference 

between the two scores was significant at the .7^ level. 

This difference was not significant. 

The mean scores in the twelve-cell form were 2^3.8 for 

the high-manifest-anxiety group and 2^1.0 for the low-

manifest-anxiety group. The difference between the two 

scores was significant at the .7^ level. 

Hypothesis 2 

Null Hypothesis 2 stated that the subjects exposed to 

high-level noise would not perform significantly better on 

a coding task than would subjects exposed to low-level noise. 

Table III presents the data for the groups exposed to 

different levels of noise. These data indicate that the 

group exposed to high-level noise and the group exposed to 

low-level noise were different in performance at the .53 

level of significance. This difference was not significant, 

and the null hypothesis was retained. 

Table III presents the mean coding scores and standard 

deviations for the group exposed to high-level noise and the 

group exposed to low-level noise. The mean score of the 
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TABLE III 

MEAN CODING SCORES FOR GROUPS EXPOSED 
TO HIGH AND LOW-LEVEL NOISE 

Group Mean Score n Standard Deviation 

Low-Level 250.9 40 31.8 

High-Level 2^5-9 40 38.9 

Difference 5.0 • • t • 

group exposed to low-level noise was 250.9, and the mean 

score for the group exposed to high-level noise was 245.9* 

The difference "between the two scores was significant at 

the .53 level. This difference was not significant, and 

the null hypothesis was retained. 

Hypothesis 3 

Null Nypothesis 3 stated that the subjects exposed to 

varied noise would not perform significantly better on a 

coding task than would subjects exposed to white noise. 

Table IV presents the data for the group exposed to 

varied noise and the group exposed to white noise. These 

data indicate that the group exposed to varied noise and 

the group exposed to white noise were different in per-

formance at the .04 level of significance. This is a 

significant difference and therefore the null hypothesis was 

re jected. 
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Table IV presents the mean coding scores and standard 

deviations for the group exposed to varied noise and the 

group exposed to white noise. The mean score of the group 

exposed to varied noise was 256.7, and the mean score for 

the group exposed to white noise was 240.0. The difference 

between the two scores was significant at the .04 level. 

This is a significant difference. Therefore the null hy-

pothesis is retained. 

TABLE IV 

CODING SCORES FOR GROUPS EXPOSED TO 
WHITE NOISE AND VARIED NOISE 

Group Mean Score n Standard Deviation 

Varied Noise 256.7 40 39-2 

White Noise 240.0 40 29.3 

Difference 16.7 • • • • 

Summary 

This chapter has presented the results of testing of 

the hypotheses of this study. Only Hypothesis 3, which 

stated that subjects exposed to varied noise would perform 

significantly better on a coding task than would subjects 

exposed to white noise, was retained. Because only one of 

the three proposed hypotheses was accepted, no further hy-

potheses were generated. Chapter IV will discuss the 

results of this study and attempt to relate them to past 

research. 



CHAPTER IV 

DISCUSSION 

The present chapter consists of a comparison between 

what was predicted in the form of hypotheses and what was 

obtained in the form of results. Only hypotheses which 

dealt with main effects of this study will be discussed. 

Whenever possible, comparisons will be drawn with previous 

research. The following are the chapter divisions: (a) The 

Relationship of this Study to the Effect of Anxiety on Per-

formance; (b) The Relationship of this Study to the Effect 

of Noise on Performance; and (c) The Relationship of this 

Study to the Effect of Varied Noise on Performance. There 

is a concluding section in which there is discussion of the 

implications of the study. 

The Relationship of This Study to the 
Effect of Anxiety on Performance 

The first variable investigated in this study was the 

effect of high-level anxiety and of low-level anxiety as 

determined by the Taylor Manifest Anxiety Scale. It was 

stated in Hypothesis 1 that the subjects displaying high 

manifest anxiety would perform significantly better on a 

coding task than would the subjects displaying low manifest 

anxiety. There was no significant difference between the 
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performance of the high-anxiety and low-anxiety groups on 

the performance of the coding task. 

Mednick (6), Spence and Farmer (11), Spence, Farter, 

and McFann (12), Taylor and Chapman (15). Taylor and Spence 

(16), and Wiener (19) performed experiments testing the 

motivational effect of anxiety on learning. These studies 

suggest that high-anxiety can reduce the time required to 

learn a task. Although the present study found no dif-

ference in performance between the high-and low-anxiety 

group on the performance of a coding task, the findings 

are inconclusive relative to learning a task. 

Mandler and Sarason (4) and Siegman (10) found that 

high-anxiety adversely affected performance on the coding 

subtest of the Wechsler Scale. Sarason and Minard (9) and 

Wachtel and Blatt (17), however, found that anxiety was not 

a factor in determining ability to perform a coding task. 

The findings of this study concur with those of Sarason 

and Minard, and Wachtel and Blatt. 

The Relationship of This Study to the 
Effect of Noise on Performance 

The second variable investigated in this study was the 

effect of high-level noise and low-level noise on the per-

formance of a coding task. It was stated in Hypothesis 2 

that the subjects who were exposed to high-level noise would 

perform significantly better on a coding task than would 
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subjects who were exposed "to low-level noise. There was no 

significant difference between the performance of the group 

that was exposed to the high-level noise and the group 

exposed to low-level noise on the performance of the coding 

task. 

Poock and Wiener (8) conducted an experiment which 

attempted to improve the performance of subjects on visual 

monitoring tasks through the introduction of noise. They 

found that noise did not improve the performance. Haynes 

(3) and Pascal (7) found that the introduction of noise did 

not improve the performance of mentally deficient indivi-

duals. Although these studies are not comparable with the 

present study, they found that noise did not improve per-

formance . 

Broadbent (1), in a review of the literature, concluded 

that the introduction of noise leads to active but inac-

curate behavior. Thus, he would expect that those individuals 

in an environment of noise to produce more, but have a greater 

number of errors than those in a quiet environment. Al-

though the present study exposed the subjects to two levels 

of noise, it is felt that the low-level noise might have the 

same effect as a quiet environment. If this is true, the 

present study does not support Broadbent's conclusion since 

there was no significant difference in production between the 

two groups. 
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The Relationship of This Study to the 
Effect of Varied Noise on Performance 

The third variable investigated in this study was the 

effect of varied noise and white noise on the performance of 

a coding task. It was stated in Hypothesis 1 that the sub-

jects exposed to varied noise will perform significantly 

better on a coding task than the subjects exposed to white 

noise. The subjects exposed to varied noise did perform 

significantly better on the coding task than did the sub-

jects exposed "to white noise. 

Davenport (2) and Watkins and Fechrer (18) performed 

experiments which exposed s h e e t s to continuous and varied 

noise. The studies found that the groups exposed to varied 

noise performed tetter than the groups exposed to oontinu-

ous noise. 

McBrain (5) suggested that varied noise will produce 

an improvement in performance and continuous noise will 

produce little effect. He hypothesized that the subject 

will adapt to the continuous noise but the varied noise 

will retain its arousal effect. 

The findings of the present study concur with the 

findings of Davenport, Watkins and. Fachrer while giving 

support to the conclusion of McBrain. 

Implications of the Study 

Several implications have been generated from the re-

suits of "this study. 



k6 

The low-level noise of y^Wb was used, as a control in 

this study. Studies within the literature seldom state the 

level of noise in the control environment. It is possible 

than any sound at or above the threshold of hearing is 

enough to act as an arousal stimulus. A replication of the 

present study with the control group in an environment of 

noise which is below the threshold of hearing might lead to 

different conclusions concerning the arousal effect of 

noise. 

The effect of the subjects which took part in the study 

might have influenced the results of the study. Subjects 

taking courses in other areas such as Music might have a 

different reaction to anxiety or noise. A replication of 

the present study with such a population might lead to dif-

ferent conclusions. 

Conclusion 

The arousal hypothesis has received much attention from 

researchers and many studies have resulted from this inter-

est. In such research, noise has often been used to induce 

a state of arousal. The studies have not been consistent 

with each other in their findings. The present study tested 

the arousal effect of two levels of anxiety, two levels of 

noise, and two types of noise on the performance of a coding 

task. This study found that although neither the anxiety 
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nor the noise level affected performance on the coding 

task, the varied noise did affect performance, that per-

formance being superior to the others. 
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Read each statement and decide whether it is true as 
applied to you or false as applied to you. 

If a statement is true or mostly true as applied to 
you, put an X on the space before the statement. 

If the statement is false or not usually true as ap-
plied to vou, put an 0 on the space before the statement. 

Give your own opinion of yourself. DO NOT LEAVE ANY 
BLANK SPACES. 

NAME CLASS AND SECTION 

I do not tire quickly. 

I am often sick to my stomach. 

I am about as nervous as other people. 

I have Very few headaches. 

I work under a great deal of strain. 

I cannot keep my mind on one thing. 

I worry over money and business. 
I frequently notice my hand shakes when I try to do 
something. 
I blush as often as others. 

I have diarrhea once a month or more. 

I worry quite a bit over possible troubles. 

I practically never blush. 

I am often afraid that I am going to blush. 

I have nightmares every few nights. 

My hands and feet are usually warm enough. 

I sweat very easily even on cool days. 
' When embarrassed, I often break out in a sweat which is 

very annoying. 
I do not often notice my heart pounding and I am seldom 
short of breath. 
I feel hungry almost all the time. 

" Often my bowels don't move for several days at a time. 

I have a great deal of stomach trouble. 
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At times I lose sleep over worry. 
I don't like to face a difficulty or make an important 

decision. 
At times I feel that I am going to crack up. 

My sleep is restless and disturbed. 
I often dream about things I don't like to tell other 
people. 
I am easily embarrassed. 
My feelings are hurt easier than most people. 

I often find myself worrying about something. 

I wish I could "be as happy as others. 

^ I am usually calm and not easily upset. 

I cry easily. 
" I feel anxious about something or someone almost all of 
the time. 
I am happy most of the time. 

It makes me nervous to have to wait. 
~ At times I am so restless that I cannot sit on a chair 
for very long. 

_ Sometimes I become so excited that I find it hard to 
get to sleep. 
I have often felt that I faced so many difficulties I 
could not overcome them. 
At times I have been worried beyond reason about some-

~ thing that did not really matter. 
I do not have as many fears as my friends. 

~ I have been afraid of things or people that I know 
could not hurt me. 
I certainly feel useless at times. 
I find it hard to keep my mind on a task or job. 

I am the kind of person that takes things hard. 

I am more self-conscious than most people. 

__ I am a very nervous person. 

Life is often a strain of me. 
~ At times I feel that I am no good at all. 

I am not at all confident of myself. 

I am very confident of myself. 
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