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CHAPTER I 

INTRODUCTION 

Need for the Study 

Auditory sequential memory, defined as the ability to 

recall in correct sequence and detail prior auditory infor

mation, is a subskill of auditory perception that everyone 

needs to develop and use throughout his life. Every facet of 

the language process is dependent to some extent on memory, 

whether it be the remembrance of a sight, a sound, or the 

capacity to make sequential sounds which result in spoken 

language. Retaining in memory sequences of sounds which form 

words and sequences of words which form sentences is essential 

in order for us to comprehend and express ourselves with 

language. 

Many children with neurogenic learning disorders have 

difficulty in comprehending single words, and they are often 

limited in the amount of information that they can remember at 

any one time. Consequently, these children often have diffi

culty following a series of directions and completing tasks 

which require sequential ordering. It is startling to realize 

how many developmental tasks involve the ability to sequence 

either directly or indirectly. Freeman (1973) lists the 

following tasks as involving the ability to sequence: 

1 
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1. the repetition of series of digits; 

2. sequencing or ordering; 

3. filling in what is missing, e.g., 10, 20, blank, 
40, 50; 

4. relating what letter comes after "d" and before 
"f"; 

5. carrying out a set of directions in the order in 
which they were given. 

It is easy to see that the above tasks which require sequen

tial retention are basic fundamentals which must be acquired 

if a child is to achieve academically in our educational 

system. 

No wonder then that many children who have deficits in 

this area exhibit other inappropriate behaviors in the class

room setting as a result of anxiety, failure, and poor self

esteem. Rampp (1972) has described such children as appearing 

hyperactive, easily bored and distractible, disruptive toward 

other class members, and as having difficulty attending to 

any task for a given length of time. It would appear that 

deficits in auditory sequential memory may affect scholastic 

achievement as well as behavior. 

It would appear also that by increasing a child's 

ability to retain and recall prior auditory information in 

its proper sequence and detail, the child might then be able 

to perform better in academic subjects. It would also seem 

possible that some of the disruptive behaviors might decrease 
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as the child learns to retain information and become more 

successful in completing assigned tasks. Increasing the 

ability to retain information, increasing a child's self

esteem, and helping the child to become motivated, all appear 

to be a part of the remediation process. 

The remediation procedures now in use consist of various 

types of games involving actions and words which help to make 

remediation programs as stimulating as possible. It is 

interesting to speculate on the effect that a music therapy 

remediation program might have for increasing auditory sequen

tial memory. Music activities often demand that participants 

retain and recall sequences of notes, rhythms, melodies, 

lyrics, and verbal instructions. Music also offers a natural 

time-ordered structure within which sequencing can take place. 

Music in itself is aesthetically pleasing, and therefore, 

a potential motivator for learning and a positive reinforcer 

for gains made by children in a remediation program. These 

qualities of music form the rationale upon which this study 

is based. 

Purpose 

It is the purpose of this study to explore music as a 

process for increasing auditory sequential memory. It is the 

further intent of this study to clarify stages of auditory 

sequential memory development, cite studies which relate the 
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ability to sequence to other academic tasks, explore existing 

diagnostic procedures used in testing, and describe existing 

remediation techniques that are used in our educational 

system. The process of music therapy will be clearly defined 

emphasizing the structure of music and the sequential ele

ments inherent within this structure. The investigation of 

these topics should lay a firm groundwork upon which to base 

new programs involving music as the primary modality for 

increasing auditory sequential memory. 



CHAPTER II 

RELATED LITERATURE 

Stages of Auditory Sequential Memory Development: Theories 

While it is recognized in the literature that the major 

part of auditory perceptual development (which includes 

auditory sequential memory} occurs before the age of six and 

decelerates rapidly as the organism matures, the specific 

nature of this task is nebulous (Rampp, 1972). 

Metraus (1942); Beebe (1944); Kaufman and Ivanoff (1969); 

and Robbins (1942), have conducted studies which conclude that 

auditory memory increases with age, but none agree as to the 

rate of increase and at what age auditory memory reaches a 

plateau. While there are some assumptions concerning the 

content of a full developmental process, very little exists 

in the way of defining a hierarchial process. Dunbar and Mulry 

(1968, p. 57) state that sequential retention involves the 

following abilities: 

a. to be able to determine the sequence of sounds, 

b. to be able to determine the length of time between 
sounds (first, next, and last), and 

c. sound blending, which is the ability to go from 
part to whole. 

Aten (1972) more specifically suggests that there are 

five hypothesiz.ed stages for establishing memory for sequen

tial stimuli. The first of these stages is stimulus detection. 

5 
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This includes not only auditory acuity, which is the actual 

detection of sound, but also the ability to differentiate one 

sound from other on-going sounds which exist at the same time. 

Discrimination of the stimulus is stated as stage two. This 

is defined as the act of recognizing certain common cyclic 

properties of a stimulus such as its intensity, duration, 

frequency, timbre, and prosodic changes. Stage three is that 

of retention. Various auditory activities require short and 

long term memories of previous experiences for discrimination. 

Once the organism has engaged in active discrimination, the 

sensory pathway is believed able to process other similar 

stimuli with greater facility and ease. Stage four is that 

of categorization. Categorization leads to perception. This 

means that meaning is attached to discriminable stimuli. 

Past retained information is stored and is then associated 

and paired with new stimuli which is either familiar or 

unfamiliar. In this way new stimuli are paired with a past 

experience or event which has been made available for com

parison. This leads to the final stage of sequential reten

tion which is defined as the ability to organize simultaneous 

or successive elements into a definite pattern. This is 

exactly the process by which humans learn to blend sounds 

sequentially to form words, and to sequentially order words 

into sentences. 
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Sabatine (1968) presents a four-stage model of auditory 

development which appears more comprehensive and broad in its 

scope. Stage one is defined as auditory recognition or the 

ability to discriminate meaningful sounds and words from 

background information. Stage two is auditory retention or 

the immediate memory of digits and words. Stage three is 

defined as auditory integration which is the sequential 

ordering of auditory information. The final stage, auditory 

comprehension, is the overall ability to perceive, retain, 

and integrate auditory language. 

Auditory Sequential Memory and Academic Achievement 

''Normal emotional, social, intellectual and academic 

development requires the children to be able to detect, per

ceive, understand and retain a vast amount of auditory infor

mation'' (Mann, 1974, p. 36). A review of the literature 

indicates that auditory memory is thought to be a very impor

tant developmental task, and that its lack of development is 

thought to cause problems in other areas of learning such as 

reading and spelling. Research studies relating to this 

matter are varied and at times contradictory. To begin a 

review of such literature, it would seem logical to first 

approach a question concerning general learning ability. Do 

people in general learn or remember more effectively when 

material is presented visually or orally? And do some 
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individuals favor one sensory modality over another in learning 

and remembering? 

Jensen (1971) found that when he administered two groups 

both visual and auditory forms of a digit memory test, audi

tory memory was better than visual for immediate recall, and 

the reverse was true for delayed memory. Jensen also states, 

''Some investigators have found that auditory memory is 

superior to visual, and others have found the opposite." 

Jensen continues that "Simultaneous presentation of visual 

and auditory always produces the best results." And he con

cludes, ''In brief, the question of superiority of visual or 

auditory memory cannot be given a general answer that covers 

all conditions and types of subjects" (p. 123). Jensen found 

that ~uditory learning was best for immediate recall. This 

leads to the question: Why does sensory modality interact 

with time recall? 

Sperling hypothesizes that a primary function of 

verbal rehearsal in visual memory tasks is to convert infor

mation from visual to auditory storage. That is to say, the 

memory traces are transformed and encoded in an auditory 

form regardless of the sensory channel of reception. 

Rehearsal, therefore, should be less necessary for auditory 

than for visual presentation (Jensen, 1971). 

This theory is inconsistent ·with Gates who stated, 

"Subjects tested with lists that exceed the immediate memory 
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span remember 25.9 percent less than their span on visual and 

36.6 percent less on auditory tasks. The amount recalled is 

less than the subject's span because subsequent items retro

actively inhibit the earlier items" (Jensen, p. 129, 1971). 

Waugh supports this when he states that subjects 

rehearse digit series or any other kind of serial list cum

ulatively. That is, during the presentations they repeat the 

items from the beginning of the series up to the item being 

presented. The earlier items are more thoroughly rehearsed, 

and this accounts for the superior recall of the first items 

as compared to the last (Jensen, 1971). 

The fact that auditory rehearsal serves to strengthen 

memory traces and also to convert visual information to audi

tory storage may be one reason why auditory sequential memory 

is so often related to the ability to read. It would also 

seem likely that a child's inability to encode information 

auditorily could cause other problems such as lack of atten

tion or hyperactivity. 

Kass (1966) defines reading disability as ''a retarda

tion in reading which occurred after adequate instruction and 

which is not due to mental retardation or sensory deficits 

such as deafness or blindness'' (p. 53). The results of her 

study indicated that ''This sample of children with reading 

disabilities tended to have certain psycholinguistic dis

abilities especially at the integrational level. Tests at 
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this level assess the child's ability in a less meaningful, 

more automatic use of symbols. The use of grammar in both 

short and long-term rote memory is the type of task indicated 

at this level.'' Kass continued by stating that 

a corrective relationship between these disabilities 
and lack of reading achievement is supported. The 
children who were studied had IQ's on the Binet test 
above 85, but were behind their grade level reading 
achievement. Studies of intelligence have indicated 
that the factors which appear to differentiate 
giftedness from low intelligence is conceptualization 
ability. The fact that the sample subjects were 
children with normal intelligence suggests that they 
are able to conceptualize to some extent. But the 
fact that they cannot read suggests that they are not 
able to integrate elements into a meaningful whole 
(p. 53). 

Katz and Martin (1963) conducted a study the results of 

which relate closely to those of Kass. This study explored 

auditory and visual functioning and reading achievement. A 

wide range of skills were sampled in both poor and normal 

readers from three different grade levels. Three of the 

skills sampled were digit span, serial learning of words, and 

conceptualization. The results of the study indicated that 

reading may be adversely affected by any one of the psycho

logical processes of memory learning and conceptualization. 

It was also determined that difficulty in attending and 

memorizing within particular sensory modes are also related 

to reading retardation. 

Lilly ~nd Kelleher (1973, p. 57) studied the issue from 

yet another angle. First they classified children as either 
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visual or auditory learners according to their performance on 

memory subtests of the Illinois Test of Psycholinguistic 

Abilities. Once classified, all subjects were assigned to 

visual and auditory reading approaches of instruction. The 

visual instruction was basically a look-say, sight-word 

approach. The auditory method was phonic in nature. The 

results indicated that a) the auditory method of instruction 

was superior to the visual method in both reading and 

spelling, and b) the auditory students were superior in 

reading and spelling to the visual subjects. There was no 

interaction between students' modality strengths and instruc

tion used. It was concluded that reading is basically a 

sound-symbol association process and should be presented as 

such to all children without regard to modality strengths or 

preference. 

As Lilly found that auditory learning promoted good 

spelling, Day and Wedell (1972) found differently. They class

ified children as visual and auditory learners, divided them 

into groups and administered a spelling test and a picture

vocabulary test. They found no significant difference in 

their groups' mean spelling scores. 

From the information cited above, it would appear that audi

tory memory tends to act as a reinforcement for visual memory, 

and that if material is presented auditorily, it can be 

rehearsed without having to change sensory channels. It 
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would also appear that when reading is taught auditorily, the 

child is given a chance to make associations between looking 

and saying, which would imply verbal rehearsal, and verbal 

rehearsal might serve to increase recall of the material. 

It is easy to see how the ability to verbally sequence and 

order can be applied to reading and rote memory tasks such 

as spelling. An investigation into the behavioral and aca

demic problems of children with actual sequential memory 

deficits will serve to support the findings of this liter

ature. 

Characteristics of Auditory Sequential Memory Deficiencies 

The Texas Education Agency lists the following academic 

tasks as being affected by a deficit in auditory sequential 

memory, "The child is a poor reader and/or speller, has dif

ficulty in phonics, cannot memorize his multiplication tables, 

and is often unable to answer questions involving detail 11 (p. 26). 

~ampp (1972) mentions characteristics which may or may 

not be present in a child with a deficient auditory memory 

span. He states that the child will often do badly on tests 

of auditory sequential memory whether the test is repeating 

digits or nonsense syllables. He emphasizes that a child 

will tend to do better repeating a sentence than repeating 

noncontextual material. 
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Serial memory, that is, repeating days of the week in 

their order, or months of the year in order, may be difficult. 

Often an eight year old child will have trouble functioning at 

the auditory level of a five year old. 

Sometimes a child will have problems in the area of 

figure-ground discrimination. That is, he will be unable to 

discriminate one sound from other ongoing sounds, and thus, 

much information will be lost in the act of reception. Motor 

coordination problems may be apparent, such as difficulty 

with right-left orientation. Generally, the world appears 

chaotic and confusing to children who have an auditory sequen

tial memory deficit. 

These problems tend to manifest themselves in other 

observable classroom behaviors. Some of these behaviors are 

hyperactivity, anxiety, restlessness, inability to remain on 

task, and boredom. Some children may appear preoccupied or 

withdrawn. Rampp also reports that almost all children with 

auditory deficits lack the ability to pretend in their play 

activities. He continues by commenting that the task of 

reading can be next to impossible when the child cannot make 

sense of the letters printed on a page or when he cannot 

recall how certain sounds blend to form words and how words 

are grammatically spoken to form sentences. 

It is easy to see how these difficulties could also 

affect the ability to spell and to learn basic mathematical 
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fundamentals such as the multiplication tables. Now that the 

relationship between auditory sequential memory and academic 

achievement has been established, it will be important to 

examine the processes of diagnosis and remediation currently 

in use. 

Diagnostic Procedures 

Since language comprehension involves retention of 

serial verbal units, it will be useful to review current 

tests which profess to measure auditory memory span. Test 

measures appear to consist of three major types, digit span, 

sentence repetition, and serial commands (also known as oral 

commissions). 

Digit Span. Probably the most common method for deter

mining a child's memory span for auditory stimuli is the 

frequently used digit span test. The Stanford-Binet, the 

Weschler Intelligence Scale for Children, and the Illinois 

Test of Psycholinguistic Abilities all include such subtests. 

These tests require oral reproduction of numbers in their 

correct serial order and consequently they assess sequential 

memory. These tests are considered to measure immediate 

recall (Terman & Merrill, 1960; Weschler, 1974; Kirk & McCarthy, 

1968). 

Norms from the Binet reveal that the average two-year

old child's ability is to repeat two digits. The three- and 

four-year-old children will repeat three and four digits 
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respectively, and a seven-year-old can repeat five digits 

while the ten-year-old can repeat six. The average adult's 

digit span is seven. The amount of digits remembered can be 

affected by the rate at which they are presented. Digits are 

either presented at a rate of two per second or one per 

second. 

Another factor which can alter the amount of digits 

recalled is asking the child to repeat the numbers which he 

has just been presented in reverse order. This appears to 

demand more on retention in time and reordering ability. When 

such demands are made, the amount remembered is reduced. 

The tests to be used in this study are the Digit Span 

Supplementary Test from the Weschler Intelligence Scale for 

Children--revised (to include digits forward and digits back

ward), and the Auditory Sequential Memory Subtest from the 

Illinois Test of Psycholinguistic Abilities. The Wisc-R sub

tests were correlated according to age groups using test

retest reliability. The reliability coefficient for children 

aged six and one-half years was .76; and for children aged 

seven and one-half years, it was .84. The tests were also 

correlated with the Stanford-Binet Digit Span Subtest. For 

children aged six years there was a positive correlation of 

.30. The reasoning behind the use of both of these tests is 

that the Wisc-R requires that digits be presented at a rate 

of one per second and also includes sections for repeating 
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digits in reverse order, and the ITPA requires the presentation 

of digits at a rate of two per second. A comparison of the 

amount of digits recalled at both of these rates will be 

important when discussing implications for music therapy as a 

remediation tool. 

Sentence Repetition. A relatively common method for 

assessing memory is sentence repetition. The Weschler, the 

Binet, and the Detroit all include subtests of sentence repe

tition. 

The Binet contains two sentence items which include 

nine and ten words respectively. This results in a pass-fail 

situation with no opportunity to graduate performance in the 

number of words that can be remembered if one were to begin 

at the two or three word level and then increase the number 

of verbal units. 

The Weschler pre-school and primary scale of intelli

gence contains a section of sentence repetition which is more 

lenient as the items are shorter and become longer gradually. 

The Detroit provides a subtest which is more extensive 

with graded difficulty. The test consists of forty-three 

sentences which must be repeated word for word. The first 

item contains five words, the next six, and so on until the 

last item which contains twenty-two words (Baker & Leland, 1967} 

Spencer also re�orted norms for a sentence repe-

tition task which assesses children from four to nine and 
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one-half years. These sentences increase in length from three 

to fourteen words. The norms were established by Spencer with 

McGrady (Rampp, 1972). Their scoring criterion permitted mis

articulations, and contractions did not count as errors. 

Rampp (1972) states that, 

We need to consider what aspects sentence repetition 
tasks may be measuring beyond memory of sequence. An 
interesting debate is occurring between those who argue 
that semantic unit length alone is the major limita
tion on children's ability to recall sentences 
accurately and those who state that the major limi
tation may be attributable to the child's stage of 
development of comprehension or linguistic competence. 
There can be little disagreement that the syntactic 
context normally enhances the absolute number of words 
recalled. Few if any children can recall and retain 
seven unrelated words at the age of seven. But most 
children at this age can repeat a nine word sentence 
when grammatical complexity is controlled (p. 254). 

Serial Commands. Two examples of this type of memory 

assessment are a subtest from the Stanford-Binet, and a sub

test from the Detroit Test of Learning Aptitude. The Binet 

measures the ability to retain simple commands. The commands 

must be carried out in proper sequence so that memory and 

sequencial ordering ability can be measured. 

The Detroit subtest, entitled Oral Commissions, includes 

from one to four sequential instructions which must be 

carried out in the sequence given. Both of these subtests 
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provide an absolute response, indicating memory comprehension 

levels. 

Remediation Procedures 

Remediation procedures presented in the literature 

appear to be very similar in nature from one resource to the 

next. The four main remedial areas of auditory sequential 

memory are defined as pattern repetition, digit repetition, 

sentence repetition, and following instructions. The remedial 

exercises for these areas are set up to be performed in a 

classroom setting as part of the daily curriculum. Exercises 

for pattern repetition center around students imitating 

rhythms played by their teacher. The rhythms are usually 

clapped or tapped. No variation for digit span was found in 

the education literature. However, Wheeler (1974) indicated 

that pairing musical cues with digits facilitated recall in 

emotionally disturbed children. 

Other exercises for remediation are found to involve 

general ordering ability such as repeating the days of the 

week, the months of the year, filling in what letters are 

found between "gn and "k," repeating nonsense syllables, and 

repeating what has been said and adding an item to the list. 

Sentence repetition exercises appear to be remediated by 

repeating what had been included in a paragraph or story and 

repeating what had been taught on a particular day in school. 
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Following instructions are remediated through games such 

as "Simon Says" and "Follow the Leader." In short, for all 

remedial exercises, the ability to utilize all possible 

resources appear to be important to insure the attention of 

children, and to motivate them to fully utilize the game 

situation as a learning process. 

Music Therapy as Remediation for Auditory Sequential Memory 

Research relating music therapy to auditory sequential 

memory is sparse. There was only one other study found which 

specifically investigated the use of music to improve auditory 

sequential memory for digits (Wheeler, 1974). 

A pilot study conducted by the investigator (Kane, 1977) 

demonstrated how music was used as remediation for auditory 

sequential memory problems of learning-disabled children 

in a public school setting. Other research in the field of 

music therapy, though not specifically related to this topic, 

does support the need for the study. The material cited in 

the previous section creates a supportive foundation in 

theory and practice for this study. 

The foundational theory to be explored is that music is 

structured, time-ordered, a motivator for behavior, and 

therefore, reinforcing. 

The fact that music is structured can easily 
be seen. Melodic patterns, pitch, tempo, rhythm, and 
dynamics all demand a preciseness that is astounding 
when carefully considered (Gaston, 1968, p. 24). 
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These musical elements then, are the framework within which 

the therapist works. Therefore, a remediation process for 

auditory sequential memory may logically be precisely struc

tured by melodic pattern, pitch, tempo, rhythm, and dynamics. 

More specifically, the therapeutic experience within 

the structure of music refers to those behaviors of an indi

vidual that are required by and are inherent in musical 

experience. Even though the therapist must prepare the 

experience for the individual, the mere commitment to the 

experience places the individual in a situation where his 

"future" behavior is determined primarily by musical factors 

and not by other factors or persons in his environment. The 

commitment to the structured experience may be only temporary 

for the duration of the music, or some part of it. This, 

however, does not negate the possible continued influence of 

the music on the individual. It refers mainly to the imme

diately observable behavior of the individual (Sears, in 

Gaston, 1968, p. 25). 

Within the framework of musical structure, there is 

time order. These very words establish a link to sequential 

memory. Time, and ordering within time, is basically what 

sequencing consists of. Therefore, to remediate sequential 

memory deficits, it is essential to stress ordering within 

time. 
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Support for this statement may be found in the fact that 

digits are presented as a testing measure within a time

ordered structure either at a rate of two per second as in 

the ITPA or one per second as in the Wisc-R. 

Sentences such as those in The Auditory Attention Span 

for Related Syllables from The Detroit Test of Learning Apti

tude are all presented in longer and longer units of time. 

The person being tested is required to recall material pre

sented in this time. This easily parallels the experience of 

being called upon to maintain and recall musical phrases which 

occur in longer units of time and which can be varied 

accordingly. 

Sears states, "even though all experiences have begin

nings and go on into the future, the time-order of music 

requires the individual to structure his behavior in 

relatively a minute and continuous manner" (Gaston, 1968, p.35). 

No other form of human behavior both demands and depends so 

completely on strict adherence to time-ordered structure. If 

this is true, then it would appear that music would be a very 

strong treatment modality for remediating sequential memory 

problems. 

The fact that music is motivating and reinforcing can

not be overlooked. It is the opinion of the investigator that 

the raw elements of sequential material are not motivating in 
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themselves, i.e., repeating digits, forward and backward, 

repeating sentences, and carrying out oral commissions in 

proper order. Therefore, the remediation processes cry out 

for creativity so that they can indeed be endured. Becker 

(1962) believes that anxiety is the prime mover of human 

behavior. However, self-esteem is the best protection against 

undue anxiety (p. 79). 

Whatever terms are used, one remembers the feelings of 
worth, competence, and gratification that have followed 
mastery of performance. The part one plays may be 
large or small, easy or difficult: music provides an 
ecstasy uniquely its own. Music permits and encourages 
each person to participate dynamically in his own 
growth and change (Gaston, 1968, p. 36). 

With this statement, we can assume that children par

ticipating in a music therapy remediation program would want 

to come to the sessions because they would enjoy the activ

ities, be challenged by the structure and order, inherent 

within the activities, and reinforced by the outcome of the 

activity--music. Successful experience in music as well as 

the process of creating something whole and unique would be 

the motivation for practice, and practice is the key to 

extending sequencing through time and improving auditory 

sequential memory. 

The actual studies relating music therapy to auditory 

sequential memory are limited. Wheeler's (1974) study com

pared two methods for improving auditory sequential memory of 
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disturbed children. All of the subjects were pretested with 

the Illinois Test of Psycholinguistic Abilities (ITPA) sub

test for auditory sequential memory. For five sessions 

following the pretest, one group received practice in singing 

gradually increasing series of digits while another group 

practiced speaking digits. A third group served as a no con

tact control group. 

Following the treatment, all of the subjects were again 

tested with the ITPA. Wheeler found that no group made sig

nificant changes in their scores, although a significant gain 

was found in the total score changes from the pre- to post

tests. Some change was still evident after four weeks in 

total scores when subjects were again tested. This indicates 

that there may have been some lasting recall. 

The investigator conducted a small study in which four 

learning-disabled children were pretested in memory for 

digits, (patterned after the ITPA for oral commissions, 

patterned from the Detroit Test of Learning Aptitude), and 

memory for related syllables(also from the Detroit Test of 

Learning Aptitude)(Kane, 1977)~ Following the pretest, sub

jects received eight remediation music therapy sessions. 

During these sessions, all activities were patterned as much 

as possible after the demands made from the testing devices. 

Digits were sung and chanted, oral commissions were worked 

on by means of a rhythm band activity which required subjects 
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to recall in sequence a set of musical instructions, and 

memory for related syllables was remediated through the 

learning of songs which had sequential phrases contained 

within them. 

At the conclusion of th eighth session, the posttest 

was administered. The investigator hypothesized that each 

subject would improve his total test score by twenty-five 

percent. Although the hypothesis had to be rejected, gains 

were made by all subjects in three out of four areas of 

testing and the group as a whole improved their test scores 

by a mean of thirteen percent. It was the small encouraging 

factors of this study which laid the basis for this current 

investigation. 

A study conducted by Isern in 1961, supports a general 

theory underlying this study and will serve to conclude this 

statement of the need for further research in the area of 

music therapy and sequential memory. She used 104 mentally 

retarded subjects with an average IQ of 47 to determine 

whether music might enhance learning and affect retention. 

The experiment was devised so that two learning situations 

were structured with and without music. The identical 

material to be learned was presented both in story and in 

song form. Statistical results showed that a significantly 

large number of items were recalled from the song situation 

than from the story situation. Isern concluded, 
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••• that perhaps music improved the memory of 
mentally retarded children because it created or 
positively influenced the psychological conditions 
necessary at the time of original learning. Music 
being an added factor, in the original learning, 
might have increased the vividness of the material, 
helped to organize and pattern the material through 
its rhythm, added to the emotional experiences, and 
enhanced the meaningfulness by helping to interpret 
the content of the material which was presented .•. 
(Isern, 1961, pp. 151-152). 



CHAPTER III 

METHOD 

Statement of the Problem 

Null Hypothesis--Following the application of a music 

therapy program, there will be no difference in the posttest 

scores of the experimental group and the posttest scores of 

the no contact control group on standardized tests of 

auditory sequential memory. 

Hypothesis I--Following the application of a music 

therapy program, the experimental group's posttest scores on 

standardized tests of auditory sequential memory will be 

significantly different than the posttest scores of the con

trol group. 

Null Hypothesis--There will be no difference in the 

gain scores between pre- and posttests of the experimental 

and the control groups. 

Hypothesis II--The gain scores between the pre- and 

posttests of the experimental group will be significantly 

greater than the gain scores of the control group. (p = .05) 

Subjects 

The subjects for this study were six and seven-year

old children from an elementary school population in Denton, 

Texas. 

26 
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Initially, twenty subjects were seen by the investigator, 

and they were told that they would participate in a music 

project which would combine music activities and memory activ

ities. 

It was further explained that first each subject would 

be seen individually for one session during which they would 

each complete some memory exercises. 

Each subject was then individually administered the 

following pretest of auditory sequential memory. 

1. Supplementary Verbal Test from the Weschler Intel

ligence Scale for Children--revised 

a. Digits Forward 

b. Digits Backward 

2. Oral Commissions. Compiled by the investigator and 

patterned after the oral commissions from the Detroit Test of 

Learning Aptitude. Note: The oral commissions were expanded 

from four to eight to allow for a wider age range and ability 

of subjects. (see Appendix A, part 2.) 

3. Auditory Attention Span for Related Syllables from 

the Detroit Test of Learning Aptitude 

4. Auditory Sequential Memory Subtest from the Illinois 

Test of Psycholinguist Abilities 

A pretest was administered to all subjects in the same 

manner. On each of five successive days during the same two 
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hour time block, four subjects spent one-half hour each with 

the investigator. The room used for testing was equipped 

with one table and two chairs. On the table were placed the 

five props needed throughout the testing. These included a 

set of rhythm sticks, a tamborine, a hand drum, a set of 

sleigh bells, and a paper-backed book. 

Instructions for each part of the pretest were read to 

the subjects to insure uniformity. The subjects' responses 

were scored immediately by the investigator. And they were 

also tape recorded so that they could be scored a second 

time as a reliability measure. 

Subject Selection 

Following the administration of the pretest, fourteen 

of the subjects were placed in two groups, an experimental 

group and a control group. Each group consisted of seven 

subjects (4 males, 3 females) who were selected from those 

pretested and matched on two variables, sex and pretest scores. 

Pretest scores were considered matched when the scores of two 

subjects of the same sex fell within a ten percent range of 

one another. 

Procedures 

The control group received no contact of any kind, and 

they were not seen again by the investigator until the time 
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of the posttest. 

The experimental group met with the investigator for 

ten forty-minute music sessions. These sessions were held 

Monday through Friday for two and one-half weeks allowing for 

two school holidays which fell within this particular time 

period. 

The room where the sessions took place was set up in 

the same manner each day. Eight chairs were assembled in a 

circle and behind the circle was a table on which was placed 

a record player, a tape recorder, rhythm instruments, and an 

autoharp. 

Each session began with a greeting song and then pro

ceeded to music activities which involved memory for related 

words, and memory for sentences. The activities varied from 

day to day, but the basic structure remained unchanged. 

(see Appendix C, part I.) Usually these activities consisted 

of songs which ask the subjects some kind of a question 

involving sequencing. The subject was required to sing his 

response as well as to sing in correct sequence all other 

responses made before him. The music often called for one

word responses, but there were some songs which required the 

memory of a phrase or a whole sentence. 

The sessions then continued with music activities which 

involved memory for digits. (see Appendix C, part II.) These 
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activities were digit songs composed by the investigator which 

required subjects to replicate series of digits sung by the 

therapist. 

The final memory activity was a rhythm band which was 

structured in such a way that subjects were required to retain 

a series of sequential instructions, then carry them out in 

the order in which they were given. (see Appendix C, part 

III.) 

A farewell song ended each session and served to 

designate that music reinforcement time had started. Music 

reinforcement time was earned by the subjects who complied 

with the following rules throughout the session: 

1. Each subject shall remain seated unless other 

instructions are given. 

2. Each subject shall remain quiet during another's 

turn and will lose his free music time for the day if verbal 

assistance is given to another when it has not been asked for. 

The reinforcement period lasted for ten minutes and 

involved various music activities brought by the investigator. 

Subjects were always presented with two activities from which 

to choose. For example, on one particular day they could 

choose between dancing to records and playing the autoharp, 

while on another day they could choose between dancing to 

records or participating in creative Orff-Schulwerk activities. 
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Subjects were allowed to go from one activity to another if 

they wished to do so. 

Following the program, all subjects in the experimental 

and the control groups were administered the posttest. The 

posttest was given at the same time of the day as the pretest 

in the same room, utilizing the same procedures. 



CHAPTER IV 

RESULTS 

Introduction 

In order to ascertain the effectiveness of music as a 

method for improving auditory sequential memory, the experi

menter pretested twenty subjects, ages six and seven years, 

with standardized tests of auditory sequential memory. (see 

Appendix A.) Fourteen of the subjects were then matched on 

two variables, sex and pretest scores, and were assigned to 

either an experimental or a control group. (see Appendix B 

for individual subjects' raw scores on tests of auditory 

sequential memory.) The experimental group was then exposed 

to the music therapy treatment program. Following the treat

ment, a posttest was administered and the data analyzed. The 

North Texas State University Computer Program ST0-#1, #7: 

Single and two factor analysis of variance with repeated 

measures was the statistical treatment employed. 

Presentation of the Findings 

The means and standara deviations for the experimental 

group's subtest and composite test scores are presented in 

Table 1, page 33. 

32 
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Table 1 

Means and Standard Deviations for the 

Experimental Group 

Subtest Mean Standard Deviation 

Wisc-R, Digits Forward 5.4286 1.5119 

Wisc-R, Digits Backward 3.5714 1. 61 83 

DTLA, Oral Commissions 17.7143 3.4983 

DTLA, Auditory Attention 57. 1429 17.6581 

ITPA, Auditory Sequential 
Memory 18.4286 4.8599 

Composite Score 102.7143 26.9612 

The sub-test mean score for the experimental group 

ranged from 3.5714 for the WISC-R, Digits Backward Subtest 

to 57.1429 for the Detroit Test of Learning Aptitude (DTLA), 

Auditory Attention Span for Related Syllables Sub-Test. The 

composite mean score was 102.7143. The standard deviations 

of the sub-tests for the experimental group ranged from 

1 .5119 for the WISC-R, Digits Forward Sub-test to 17.6581 for 

the DTLA, Auditory Attention Sub-test. The standard devi

ation was 26.9612. 

The means and standard deviations for the control groups 

subtest and composite test scores are presented in Table 2, 

page 34. 
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Table 2 

Means and Standard Deviations for 

the Control Group 

Subtest Mean Standard Deviation 

WISC-R, Digits Forward 5. 1429 1.4639 

WISC-R, Digits Backward 3.7143 1 . 11 27 

DTLA, Oral Commissions 1 5. 0000 6.0828 

DTLA, Auditory Attention 58.2857 15.4781 

ITPA, Auditory Sequential 
Memory 18.1429 3.0237 

Composite Score 100.4286 23.9851 

The sub-tests mean scores for the control group ranged 

from 3.7143 for the WISC-R, Digits Backward to 58.2857 for 

DTLA, Auditory Attention. The composite mean score was 

100.4286. The standard deviations of the sub-tests for the 

control group ranged from 1.1127 for the WISC-R, Digits Back

ward to 15.4781 for the DTLA, Auditory Attention. The com

posite standard deviation was 23.9851. 

The results of the two-way analysis of variance-repeated 

measures statistical treatment of data is presented in Table 

3, page 35. 
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Table 3 

Two-Way Analysis of Variance-Repeated Measures 

Source 

Between Sub
jects 

B (Groups) 
Error B 

Within Sub
jects 

A (Treat
ments) 

AB (Inter
action) 

Error W 

Total 

*F = .95 

df 

13 

1 
12 

70 

5 

5 
60 

83 

Sum of 
Squares 

5125.29 

10. 71 
5114.57 

110639.67 

104052.52 

38.57 
6548.57 

115764.95 

MS F* 

1 0. 71 0.025 
426.21 

20810.50* 1 90. 67 

7.71 0.07 
109. 14 

p 

0.88 

0.00 

1.00 

The amount of variance between the experimental and 

control group was not significant at the .05 level. The 

amount of variance within subjects' gain scores was signif

icant at the .05 level. · The amount of variance within sub

jects' gain scores when the experimental group was compared 

with the control group was not significant at the .05 level 

of significance. 



CHAPTER V 

DISCUSSION 

This study was conducted for the purpose of investi

gating whether the use of music employed as the primary 

teaching modality could significantly improve the auditory 

sequential memory of normal subjects. Specifically, the 

experimenter wished to answer two questions: (1) would the 

posttest scores of the experimental group be significantly 

different from the posttest scores of the control group, and. 

(2) would the gain scores between the pre- and posttests of

the experimental group be significantly greater than the gain 

scores of the control group? The results of a two-way anal

ysis of variance with repeated measures indicate that the 

posttest scores of the experimental group were not signif

icantly different from the posttest scores of the control 

group, and the gain scores of the experimental group were not 

significantly different from the gain scores of the control 

group. Significance (p � �05) was obtained 

when the gain scores of all subjects were considered. How

ever, it appears that the alternate hypotheses must be 

rejected and the null hypotheses accepted. 

The experimenter believes that several factors greatly 

influenced the results of this study. The first is the actual 

36 
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size of the experimental and the control groups. The samples 

were very small, consisting of seven subjects each. Thus, any 

large gain or digression made by a subject would affect the 

entire outcome of the study. This could possibly explain why 

the gain scores of the experimental group were not signif

icantly greater than the gain scores of the control group. 

When the data in Appendix Bis examined, one can see that six 

out of seven subjects in the experimental group made some gain 

in their posttest scores, while only four out of seven subjects 

in the control group made such a gain. Table 4 presents a 

comparison of the pre- and posttest mean scores of the experi

mental and control groups and contrasts the mean changes of 

these two groups. 

Table 4 

A Comparison of the Experimental and Control Groups, 

Pre- and Posttest Mean Scores 

Experimental Control 
Title Group Group 

Pretest Mean Score 102.71 104.71 

P6sttest Mean Score 113 •. 28 101.42 

Pre- and Posttest Mean 
Difference +10.57 -03.29

One can see according to this table the experimental 

group's mean score improved by 10.57 points, while the control 
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group's total mean score was 1.29 less on the posttest than 

it was on the pretest. This would seem to indicate that the 

experimental group made a slight average improvement from pre

to posttest, while the control group on an average did not do 

quite so well on the posttest. lt is also important 

to note that Subject F from the experimental group, who did 

not improve on the posttest, (see Appendix B) was not 

attending to the experimenter during the procedures. During 

the posttest, she sat in her chair with the back of her head 

facing the experimenter and got up from her chair five times 

during the testing. Her drop of eighteen points between pre

and posttests is thought to be partially due to the inatten

tiveness. If the samples had been larger, this subject's 

performance would not have so greatly affected the gain of 

the experimental group. Another factor which is of importance 

when considering the results of this study is that the sub

jects who participated were from a normal population (they 

were not classified as having sub-average intelligence or 

learning disabilities). Thus, it can be assumed that their 

auditory sequential memory was developing normally with 

respect to chronological age and maturation. This fact may 

account for the gains made by subjects from pre- to post

testing. However, it must also be considered that since the 

experimental group's average improvement was slightly greater 

than that of the control group, music may have had some 
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positive affect on this gain. To discover whether music did 

in fact have an effect upon the improvement of auditory 

sequential memory, it would appear that further research must 

be conducted. One recommendation for further research is that 

this study be replicated using a larger sample of subjects. 

A second recommendation is that a similar study be conducted 

with subjects who have deficits in the area of auditory 

sequential memory. Since music is structured, time-ordered 

and a motivator; and since there was some change made by the 

subjects in the experimental group, it would seem possible 

that the improvement of subjects with a known deficit might 

be more easily achieved. 



CHAPTER VI 

SUMMARY 

Auditory sequential memory, which is the ability to 

recall in correct sequence and detail prior auditory infor-

mation, was the focus of this research study. The need for 

the study was related to the lack of organized remedial pro-

cedures available and to the lack of research pertaining to 

music as a method for improving sequencing ability. The fact 

that music is structured, time-ordered, and has reinforcing 

value was a foundational support for this study. A review of 

the related literature indicated that music has been used 

successfully with retarded children to help them remember 

sequences of events and stories. Music has also been used 

with significant results to improve digit recall of disturbed 

children. The present study attempted to combine all facets 

of auditory sequential memory (i.e., memory for digits, memory 

for phrases and sentences, and memory for sequential instruc

tions), and to discover whether music could significantly 

improve the sequencing ability of subjects as measured by 

standardized tests. Subjects for this study were six and 

seven-year-old children from Selwyn School in Denton, Texas. 

Following a pretest, fourteen subjects were matched according 

to sex and pretest scores and were assigned to either an 

40 
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experimental group or a control group. The control group 

received no treatment of any kind. The experimental group 

attended ten music sessions which were designed to present 

music activities requiring memory for digits, memory for sen

tences and phrases, and memory for sequential instructions. 

Following this phase of the study, all subjects were admin

istered the posttest. The resultant data was then statis

tically analyzed by a two-way analysis of variance with 

repeated measures. This analysis indicated the following: 

1. The amount of variance between the experimental and

the control group was not significant at the .05 level. 

2. The amount of variance within subjects' gain scores

was significant at the .05 level. 

3. The amount of variance within subjects' gain scores

was not significant at the .05 when the experimental group 

was compared with the control group. 

As there was no signific�nt difference indicated, the 

hypotheses had to be rejected. It was found by the experi

menter that the average posttest mean score for the experi

mental group had increased, while the average posttest mean 

score for the control group had decreased. This might indi

cate that further studies conducted with larger samples and 

with subjects who have a diagnosed deficiency in auditory 

sequential memory would yield more significant results. This 

study appears to be unique in that it utilized a music program 
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designed to improve all aspects of sequential memory rather 

than a single aspect, such as digit span. The activities 

were designed to motivate subjects to participate, and in so 

doing, the subjects were exposed to various exercises which 

required sequencing abilities. The fact that music was so 

easily adapted to present exercises in sequencing and even 

directly required sequencing, indicated that more research 

needs to be carried out in order to clearly define the exact 

affect that music has for improving auditory sequential 

memory, and who would most benefit from such a program. 

Future research should also include a detailed investigation 

of the psychometric properties of auditory sequential memory 

and the use of music as a diagnostic tool in areas such as 

digit span, oral commissions, and memory for related words. 



APPENDIX A 

Pre- and Posttests of Auditory 

Sequential Memory 



PRE- AND POSTTEST OF AUDITORY SEQUENTIAL MEMORY 

Part I: Wisc-R Digit Span Supplementary Verbal Tests 

A. Digits Forward

Begin with item one for all children. Discontinue 

after f ailure on both trials of any i tern. Directions: say 

"I am going to say some numbers. Listen carefully. When I 

am through say them right after me." Digits should be given 

at the rate of one per second. Administer both trials of 

each item even if the child passes trial one. Scoring: 

Each item is scored 2-1-0 as follows: two points if the 

child has passed both trials, one point if the child passes 

only one trial, zero points if the child fails both trials. 

Maximum score on digits forward is fourteen points. 

ITEM ONE: Trial One: 3 - 8 - 6
----

Trial Two: 6 - 1 - 2

ITEM TWO: Trial One: 3 - 4 - 1 -

----

Trial Two: 6 - 1 - 5 - 8

ITEM THREE: Trial One: 8 - 4 - 2 - 3 - 9

Trial Two: 5 - 2 - 1 - 8 - 6

ITEM FOUR: Trial One: 3 - 8 - 9 - 1 - 7 - 4
----

Trial Two: 7 - 9 - 6 - 4 - 8 - 3

ITEM FIVE: Trial One: 5 - 1 - 7 - 4 - 2 - 3 - 8

Trial Two: 9 - 8 - 5 - 2 - 3 - 6 - 3

44 
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ITEM SIX: Trial One: 1 - 6 - 4 - 5 - 9 - 7 - 6 - 3

Trial Two: 2 - 9 - 7 - 6 - 3 - 1 - 5 - 4

ITEM SEVEN: Trial One: 5 3 8 7 1 2 4 6 9 

Trial Two: 4 - 2 - 6 - 9 - 1 - 7 - 8 - 3 - 5 

B. Digits Backward

Begin with item one for all children. Discontinue 

after failure on both trials of any item. Directions: say, 

"Now I am going to say some more numbers. This time when I 

stop, I want you to say them backwards. For example, if I 

say 9 - 2 - 7, what would you say?" Pause for the child to 

respond. If he responds correctly, 7 - 2 - 9, say, "that's 

right" and proceed to item one. As in digits forward, read 

the digits at a rate of one per second, and administer both 

trials of each item, even if the child passes trial one. How

ever, if he fails the example, say, "No, you would say 7 - 2 -

9. I said 9 - 2 - 7, so just say it backwards. You would

say 7 - 2 - 9. Now try these numbers. Remember you are to 

say them backwards: 5 - 6 - 3." Whether the c hild succeeds 

or fails with the second example, 5 - 6 - 3, proceed to item 

one. Give no help on the second example or any of the items 

that follow. Scoring: Each item is scored 2-1-0 as follows: 

two points if the child passes both trials, one point if the 

child passes only one trial, zero points if the child fails 

both trials. Maximum score on digits backwards is fourteen 

points. 
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ITEM ONE: Trial One: 2 - 5
-- --

Trial Two: 6 - 3

ITEM TWO: Trial One: 5 - 7 - 4
-- --

Trial Two: 2 - 5 - 9

ITEM THREE: Trial One: 7 - 2 - 9 - 6

Trial Two: 8 - 4 - 9 - 3

ITEM FOUR: Trial One: 4 - 1 - 3 - 5 - 7
----

Trial Two: 9 - 7 - 8 - 5 - 2

ITEM FIVE: Trial One: 1 - 6 - 5 - 2 - 9 - 8

Trial Two: 3 - 6 - 7 - 1 - 9 - 4

ITEM SIX: Trial One: 8 - 5 - 9 - 2 - 3 - 4 - 2
----

Trial Two: 4 - 5 - 7 - 9 - 2 - 8 - 1

ITEM SEVEN: Trial One: 6 - 9 - 1 - 6 - 3 - 2 - 5 -

Trial Two: 3 - 1 - 7 - 9 - 5 - 4 - 8 -

Note: Maximum score for total tests of digits forward and 

digits backward is twenty-eight points. 

PART II: Oral Commissions 

8 

2 

Note: The following test is patterned from the oral 

commissions sub-test of the Detroit Learning Aptitude Test. 

Directions: Say, "I am going to tell you some things to do. 

You listen and do just what I tell you to do after I get all 

through. Listen." Given commissions slowly, giving the 

child ten to fifteen seconds for the child to do what is 

requested of him on the test. Avoid any suggestions such as 
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nodding towards or gazing at the objects after the d irections 

are completed. Give the entire series. Scoring: Give one 

point for each commission correctly executed. If done in 

correct order with respect to others in the same group. In 

a group of three, if one is correct, give only one point 

credit. If two are correct in a set of three, in correct 

order, such as first and second, or second and third, or 

first and third, give two points. If three are in the order 

of second, third, and first, give no points. Maximum score 

for oral commissions is thirty-four points. 

ORAL COMMISSIONS: 

1. Ring the bells.

2. Clap your hands, then say your name.

3. Beat the drum, then shake the shaker, then play

the sticks.

4. Say your name, then ring the bells, then beat the

drum, then hand me the book.

5. Say my name, then play the sticks, then ring the

bell, then shake the shaker, then stamp your feet.

6. Clap your hands, then say your name, then say my

name, then give me the drum, then ring the bells,

then put the drum on the table.

7. Pat your chair, then ring the bells, then touch my

hand, then beat the drum, then say your name, then

clap your hands, then play the sticks.
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8. Shake the shaker, then play the sticks, then ring

the bells, then beat the drum, then jump up and

down, then say my name, then clap your hands, then

hand me the book.

PART III: From the Detroit Test of Learning Aptitude, 

Test XIII, Auditory Attention Span for 

Related Syllables 

Material: A series of forty-three sentences ranging 

from five words and six syllables to twenty-two words with 

twenty-seven syllables. 

· Procedure: Say, "I'm going to say something to you.

When I get all through, you say just what I said." Say each 

sentence slowly and distinctly. Do not repeat. After each 

sentence, allow time for the child to repeat it. Start with 

sentences where success is obvious. Continue until there are 

three sentence failures in succession. Cross any words omitted, 

and insert any additional words or syllables. 

Scoring: Each sentence is failed when there are three 

or more errors. There are three kinds of errors: a) a word 

omitted, b) a word added, c) an unsuitable word substituted. 

In determining failure, the errors may all occur in a, b, or 

c or in any combinations of a, b, or c. Three points for each 

sentence with no errors, two points for each sentence with one 

error of any type, one point for each sentence with two errors 
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of any type or combination of types, no credit for each sen

tence with three or more errors of any type or combination of 

types. Maximum score is 120 points. 

1. My doll has pretty hair.

2. We will go for a walk.

3. My dog chases the white cat.

4. Our new car has four red wheels.

5. Henry likes to read his new book.

6. Bring the broom and sweep the front room.

7. The bell on the engine rings loudly.

8. On Sunday, all of us go to church.

9. In summer we go North where it is cool.

10. Green leaves come on the trees in early spring.

11. The airplane makes a loud noise when it flies

fast.

12. We saw a little fire on the way to school.

13. The sun shone brightly today and it hurt my eyes.

14. The men painted our new house white with dark

green blinds.

15. They gave me some pretty shoes for my birthday

last month.

16. The art teacher comes to our own school three

days a week.

17. Ten persons went to a party where there was lots

to eat.
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18. Three boys spent a happy day last week on a

fishing trip.

19. On Tuesday for lunch, we had some fresh bread,

which our mother baked.

20. Father must buy some new license plates for his

car once a year.

21. When the train passes, the whistle blows for us

to keep off the track.

22. In the summertime, the nights are very short and

the days are very long.

23. We had a party for Jean last week with cake

and ice cream to eat.

24. At eight we go to bed and Mother reads to us

from our story books.

25. Each year when the big circus comes to town,

Father takes the whole family.

26. Many boys and girls go to the movies on nights

at the end of each week.

27. My sister Mary has a pretty new doll that shuts

its eyes and goes to sleep.

28. The man who lives next door is a good neighbor

and invites us for many rides.

29. Last winter we made a big round snowman and put

a little black hat on its head.
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30. In my uncle's home there was u soft red curpot

on the floor of the living room.

31. The day of the football game the weather was

clear but chilly, and the wind blew briskly.

32. Because there were few vacant lots, the police

roped off our street so that we might be safe.

33. On the fourth of July, my father puts on his

Army suit and joins his friends on parade.

34. In fair weather and high tide, ships from many

nations set sail for their own distant ports.

35. The baseball team from our high school played

fifteen games; they lost six, but they ended in

second place.

36. Last night there was a large banquet at the hotel,

where many people dined and had a pleasant time.

37. Our reading books at school have many fine

stories which are short, but very full of life

and action.

38. In the north country the days are very short in

winter and the sun hangs low in the southern sky.

39. China closets filled with all kinds of dainty

dishes and cut-glass line the large walls of the

dining room.
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40. On cold clear nights, hundreds of thousands of

twinkling stars shine brightly from their

cradles far up in the sky.

41. In the heart of the Congo, there are many kinds

of beasts, which are a nightly terror to the

black natives.

42. Down near the bank of the river is an estate from

which sound the shouts of happy children hour

after hour.

43. Each four years, voting takes place which results

in many men being placed in office for terms of

two years or more.

PART IV: The Illinois Test of Psycho-Linguistic 

Abilities, Sub-Test Auditory Sequential 

Memory 

Procedure: S is asked to repeat increasingly longer 

sequences of digits presented at a uniform rate of two per 

second. E drops his voice on the final digit. Two trials 

for each sequence are permissable if needed. If S passes 

the first trial, no second trial is administered. However, 

S is always given a second trial if he fails the first trial. 

For all students, E may preface each item with, "Listen, say 

. . . " If the student does not repeat successfully on first 

trial, E says, "Not quite, listen again." and he repeats the 
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the sequence. When successful, E proceeds to the next item. 

S receives two points for each item passed on the first 

trial, one point for each item passed on the second trial, 

and no points for items failed on both trials. The score is 

the total number of points accumulated. Maximum score is 28 

points. 

TEST: *1 . 9 - 1

*2. 7 - 9

*3. 8 - 1 - 1

*4. 6 - 4 - 9

*5. 2 - 7 - 3 - 3

*6. 6 - 3 - 5 - 1

*7. 4 - 7 - 3 - 9 - 9

*8. 6 - 1 - 4 - 2 - 8

*9. 7 - 4 - 8 - 3 - 5 - 5

*10. 2 - 9 - 6 - 1 - 8 - 3

*11 . 3 - 6 - 1 - 9 - 2 - 7 - 7

*12. 5 - 3 - 6 - 9 - 7 - 8 - 2

*13. 3 - 1 - 9 - 2 - 7 - 4 - 8 - 8

*14. 9 - 6 - 3 - 8 - 5 - 1 - 7 - 2
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APPENDIX B. A Comparison of Matched Subjects, Pre- and Posttests Scores 

,, 

Experimental Pretest Posttest Control Pretest Posttest 
Title Subject Scores Scores Subject Scores Scores 

Wisc-R (a) A* 9 9 1 * 6 7 

Wisc-R ( b) A 6 6 1 5 7 

Oral Commissions A 24 27 1 24 20 

Related Syllables A 80 91 1 79 87 

ITPA Sequential 
Memory A 26 26 1 24 20 

Total Scores A 145 159 1 138 141 

Wisc-R (a) 3 2 2* 3 3 
V1 

B* V1 

Wisc-R (b) B 2 2 2 2 2 

Oral Commissions B 18 16 2 8 7 

Related Syllables B 31 41 2 44 51 

ITPA Sequential 
Memory B 13 12 2 1 5 16 

Total Scores B 67 73 2 72 79 

* Male
** Female



APPENDIX B--continued 

Experimental Pretest Posttest Control Pretest Posttest 
Title Subject Scores Scores Subject Scores Scores 

Wisc-R (a) C** 6 6 3** 7 7 

Wisc-R (b) C 2 3 3 3 2 

Oral Commissions C 17 19 3 13 1 1 

Related Syllables C 58 75 3 65 56 

ITPA Sequential 

Memory C 20 20 3 18 19 

Total Scores C 103 123 3 106 95 

Wisc-R (a) D** 7 8 4** 6 6 

Wisc-R (b) D 2 6 4 5 2 

Oral Commissions D 17 18 4 11 1 5 

Related Syllables D 43 60 4 40 50 

ITPA Sequential 
Memory D 14 20 4 18 20 

Total Scores D 83 11 2 4 80 93 

--

*Male
**Female

V1 
0\ 



APPENDIX B--continued 

Experimental Pretest Posttest Control Pretest Posttest 
Title Subject Scores Score Subject Scores Scores 

Wisc-R (a) E* 7 7 5* 7 5 

Wisc-R (b) E 5 6 5 4 4 

Oral Commissions E 20 28 5 23 14 

Related Syllables E 69 74 5 64 70 

ITPA Sequential 

Memory E 23 24 5 19 16 

Total Scores E 124 139 5 117 109 

Wisc-R (a) F** 5 6 6** 4 7 

Wisc-R (b) F 4 5 6 3 4 

Oral Commissions F 14 1 5 6 13 19 

Related Syllables F 72 44 6 72 63 

ITPA Sequential 
Memory F 18 25 6 18 16 

Total Scores F 11 3 95 6 110 109 

--

*Male
**Female



APPENDIX B--continued 

Experimental Pretest Posttest Control Pretest Posttest 
Title Subject Scores Scores Subject Scores Scores 

Wisc-R (a) G* 4 6 7* 4 4 

Wisc-R (b) G 4 2 7 4 0 

Oral Commissions G 14 22 7 1 3 1 5 

Related Syllables G 47 46 7 44 47 

ITPA Sequential 

Memory G 1 5 16 7 1 5 18 

Total Scores G 84 92 7 80 84 
\Jl 
00 

*Male 
**Female 
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APJJENJJIX C--Mus i c; Ac ti vi ties Used 

as Experimental Procedures 

Part I. Memory for Unrelated Words and Sentences 

A. "What Will You Buy?" 

This song involves sequencing of items in their pre

sented order. Each day one subject has the opportunity of 

choosing a place to go. In the example given for this song 

(see "What Will you Buy?", p. 65), the children went to the 

pet shop. The chorus is sung, and the person who has made 

the suggestion where to go, sings what he will buy as the 

first verse. In this example, he bought a dog. The group 

echoes this response. The chorus is sung again, and the next 

person sings what he will buy, which was a fish. The group 

echoes the response and the soloist is then asked to sing 

item by item what has been bought thus far. This continues 

until everyone has a chance to buy something and to sing in 

sequence what has already been bought. 

B. Other traditional songs were sung, such as 

1. "There Was An Old Woman Who Swallowed a Fly" 

2. "The Lion Hunt" 

3. "I Had a Little Rooster" 

4. "One Finger, One Thumb Kept Moving" 

All of these songs require the subjects to sing a chorus and 

then to sequence the events of the song. Some of the songs, 

60 
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such as the "Old Woman," require the subjects to sequence in 

reverse order. "The Lion Hunt" requires sequencing in 

reverse after the entire song has been completed. In these 

songs, subjects either had to remember unrelated words, such 

as in "What Will You Buy?", or they must recall phrases, such 

as in the "Old Woman." 

Part II. Memory for Digits 

The experimenter used two original songs for practicing 

for digits. These songs require subjects to sing the chorus 

in unison and then to take turns repeating the verse sung by 

the experimenter (see "Skittley She," p. 66, and "Numbers 

After Me," p. 67). The experimenter varied the length of 

numbers presented for subjects and usually gave each subject 

a set of four to six digit sequences to repeat. The length of 

the series was usually from three to seven digits. The activ

ities were carried out in different ways. 

A. The experimenter asked individuals to sing the 

digits alone. 

B. The group as a whole would sing the digits 

together. 

C. One method was to divide the group into two teams. 

The subjects would sing digits one at a time, and 

the entire team would get a point for each series 

of digits repeated correctly. 
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D. Each team as a group would repeat a series of 

digits correctly, the team would score a point. 

If one person on a team made a mistake, the team 

would lose a point. 

Part III. Memory for Sequential Instructions 

All of the sequential instruction activities were 

carried out within a rhythm band setting. Some of the rhythm 

band variations are listed below: 

A. "Old MacDonald Had a Band." This song is sung to 

the tune of "Old MacDonald Had a Farm." It substitutes the 

farm with a band. In the band, Old MacDonald has many instru

ments. The experimenter sings, "Old MacDonald had a band, 

E, I, E, I, O; It was the best band in the land, E, I, E, I, O; 

With some rhythm sticks here and some bells there, then comes 

the drum and then the triangle." The experimenter repeats 

the chorus again and during the next verse, he leaves silences 

for the subjects to fill in with their instruments in the 

order in which they were presented. (Example: "Old MacDonald 

had a band, E, I, E, I, O; It was the best band in the land, 

E, I, E, I, O; With some~-~-here and some_~~~there, 

Here's some there's some , everywhere's some 

______ .") The experimenter is free to use any 

instruments in any order he wishes throughout the song. 
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B. The Oral Commissions Song. 

a rhythm instrument to each subject. 

The experimenter passes 

Then he proceeds by 

singing one verse of the song to each subject. The verse 

begins with the subject's name and then continues with a 

group of four sequential instructions. An example would be 

the experimenter singing, "Julie, play the drums, play the 

sticks, play the tambourine, and then play the bells." 

Following this, the experimenter strums on the accompanying 

instrument, and the subject responds by playing the instru

ments in the order they were given. 

C. Group Rhythm Band. Each subject chooses a rhythm 

instrument. The experimenter then reads a list of sequential 

instructions, such as ''Play the sticks, then play the drum, 

then play the bells, then play the claves." Instrumental 

music is played on the record player, and the subjects must 

play their instruments in the order given. The experimenter 

may begin with two or three instructions and increase the 

number of instructions that the group must remember. 

D. Individual Instruction Rhythm Band. In this activ

ity, the experimenter gives each subject an individual set 

of instructions. Each subject's instructions are different. 

An example might be, "Johnny, when I point to you, first play 

the sticks, then play the morracas, then play the drum." 

"Mary, when I point to you, first play the claves, then play 

the triangle, then play the bells." Each subject is in this 
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way given a chance to retain the information for u short 

period of time and then to carry out the instructions which 

they have been given. 
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