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ABSTRACT

There has been a lack of objective data in the

affective domain concerning a Srs responses to rnusical

stimuli. Recent developments in psychophysiological

research show that relationships between the affect of a

particular stimulus situation and the concomitant changes in

a S's auto:ror,ric nervous s).stem are being defined in quanti-

f iable terros. In tlris stucr.y 40 chj.ldren, kindergarten to

grade VI were preserrted with 6 different rhythmic (stirnulus)

patterns. While this was being dorre, the Ssr heart rates

\^rere monitored. Tctal HR was calcu]-ated for each 45 second

stimulus pericrd. These totals h'ere used as e measure af

the Ss' affecÈive response to tkre rhythms. The response

totals \^rere rank ordered. The 40 Ss u¡ere Erouped intc>

grade/sex catego::ies so that conpariscns of response by

grade,/sex could be made. F.esponses to 2 of Èhe rhythmic

patterns receivecl highest rankj-ngs from 11 of the L2 graoe/

sex categiories ioentified for the stucl.y. There was little

evid.ence of reinforceroent or extinction of response for

individual rhythniic patterns. Boys: K and II were icentified

as ttie best predictors of the tctal group resporrse. These

and other fincings were compared wittr the ¡:reviously stated

opinions c;f 5 music educatcrs wittr regard to what Èhey
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thought the studyts findings were likeIy to be, Discrepenci-es

between 'oexpert" opinion and the actual findings of ttie

study give support to the viev¡ tkrat evaluatiori of music

programs would show irnp::ovement v¡ith the increased use of

objective cj.ata in the evaluative process.
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CHAPTER I

Introduction

Value orient,ed questions about education are being

asked wíth increasing frequency. Education has become a

costly item of public expense. Furthermore, in the face of
the potential disaster resulting from a lack of such things
as envj-ronmental cont,rol, it can no ronger be assu-med that
education should be given top priority as the means by which

quality of life is to be maintained. Value oriented
questions about the general relevance of education 1ead

inevitabry to value oriented questions about the relevance

of specific programs in education. It.is not surprising
therefore, that ed.ucators shoutd feel a need to evaluate

programs in their field of interest. For music educators

the Tanglewood Symposium (1967) marked the beginning of a

concerted effort to evaluate music programs.

The Problem

It is not enough that music educators accept the

necessity for increased activity in the evaluation of music

programs. They must also raise the question of what modes

of evaluation are likely to be most efficient. euestions

concerning efficiency imply thaÈ there are alternatj-ve
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methods to be compared. There is a lack of alternative

methods when it comes to eval-uating programs in music

ed.ucation. For example, music educators, do not have at

their disposal the wealth of objective d.ata in the affective

domain (the domain of prime concern to them), that is avail-

able to educators evaluating programs for subject fields in

the cognitive dom.ain.

It is therefore, the purpose of this study to

generate objective data in the affective domain relevant Èo

the evaluaticn of school music programs. The ciata is to

take the form of a rank ordering of the affective responses

(changes in HR) concomitant, with ttre presentation of the

stimuli (differing rhythmic patterns) .

The need for such data in the evaluation cf music

programs in Manitoba becomes evidenÈ from a brief review of

music curriculum developments for the Province. During the

period that extended back from no more than 5 or 6 years ago, itr

curriculum evaluation, by implication was thought to have

been achieved largely through the process of rewríting a

program already in existence. ,Justifica.tion for any

alterations that Ì^/ere deemed necessary was based entirely on

a consensus of the opinions of a small group of music super-

visors with the addition of one or two music teachers

Sj-nce that time two events of some significance for curriculum

development in music have taken p1ace. First, several

committees, one each for elementary, junior high and senior
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high school music, have replaced the one comrnittee that
existed in the past. Second, a Fine Arts Curriculum

consultant was appointed for the province by the Department

of Youth and Ed,ucation (January , L970') . These two events

have meant that the process cf curriculum review has nor¡l

become an on-going process and that the opiníons of many

more people will be taken into account in arriving at,

decj-sions effecting curriculum revision,
However, in one important regard, the process of

curriculum revision is no different from what it has been in
the past. The evaluation process itself has not been

changed. The subjective opinions of music educators is st.j-rl
the sole basis for curricurum evaruation whether the evarua-

tion is format,j-ve or summative. It would appear to be

imperative that alternative bases for curriculum evaluation
be investigated.

Fortunately the means for generating data that would.

provide an alternat,ive to the suL'jective opinions of
curriculum committee members is available. Recent develop-

ments in psychophysiology hold promise of producing objecÈive

data in the af fective d.omain. Wíth this in mind lrre now Lurn

to a definition of psychophysiology and a comment on the

relevance of psychophysiology to this stucly.

Psychophysiology: Definit,ion, and
Relevance to this Study

Ten years ago there was an almost totaL lack of



4

knowledge concerning the physiological changes inherent in a

subjectrs reaction Lo affective stimulation (Lacey and Lacey,

19621. Although developments in the field are recent, it
would be incomect to assume a paucity of research d.at,a.

Availability of sophj-sticated t,echnology for research has

d.one much to compensate for the earlier lack of activity ir¡

psychophysiological stud.ies. Such studies, though recent in
origin are receiving a great deal of attentj-on at the moment.

This being the case it would. seem appropriate to define the

term used to id,entify the fíeld. of activity covered by the

studies.

Dr. John A. Stern (1964), gave the following

definition for psychophysiology at the time when the journal

"Psychophysiology" was initiated.
I would like to offer as a vrorking suggestion thaÈ any
research in which the depenctent variable is a physi-
ological measure and the independent variable a
"behavioral" one should be considered. psychophysiologi-
cal research.

Dr. Sternrs prime concern in setting forth this
definition was to make a distinction between physiological

psychology and psychophysiology. Two reasons could be

given for making the distinction. On the one hand the

distínction identifies psychophysiology as being of recent

origin, a point that could be missed by those who might.

equate the relatively long stand.ing use of physiological

Ir,easurement with psychophysiology.

A second reason for making the d.istinction is stated
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by Dr. Stern in these words.

Thus a distinction between psychophysiology and physic-
logical psychology becomes imnrediaùely apparent. The
latter deals with the rr.anípulations of physiologícal
variables and the recording of behavioral events while
psychophysiology deals with the manipulation of behaviore-I
events ano the recording of physiological variables.

Interpretation of the distinction between physiological

psychology and psychophysiology in terms of the present

study fo]low. The presentation of differing rhythmic stimuli

in a situation that requj-res a child Èo either attend to or

reject them becomes the manj-pulation of behavioral events.

Readings taken from a cardiotachometer (as was the case in

this study), become the record of changes in one physiologi-

cal variable. The relevance of psychophysiological resea.rch

procedures to a study cf chilo.renrs affective responses to

rhythmic stimuli therefore becomes apparenL.

Organízation of the Remainder of the Thesis

Chapter II is a review of the líterature which deals

with recent developments in curriculum evaluation and also

developments in psychophysiology. An attempt has been macie

to delineate the problems that are uppermost in psyclio-

physiological studies. In Chapter IfI materials that had

to be prepa.red for the study are discussed, in conjunction

with a brief explanation of the irrst,ruments used for

gathering data. The sample, the testing procedure and the

statistical treatments used. are also discussed. Chapter IV

is a presentation of the findings of the study, while Chapter

V gives the summary and conclusions of the thesis.



CIIAPTER IT

REVTEW OF THE LTTERATURE

To be seen in. its proper perspective, the study

should be viewed agairrst the background of three topics of
current interest. First, Èhere is increasing evidence Èhat

writers concerned with education are raising value-oriented

questions about the goals being set, for our schools.

Second, educators, and in this case music edu.cators, are

being urged to become conversê.nt with a wider range of
possible ways to realize the potential of any given course

of studies. And third, research in the behavioral sciences

is making more use of the sophist,icated technology that is
now ar¡ailable. The emergence of psychoptrysiolcgy as a

recognized d.isc-i-pline, holds promise of providing, in the

affective rea1m, the wealth of objective measu.rements that
are al^reaciy available in t,he cognitive realm.

Va1ue Oriented Questions About
the Goals Set for our Schools

We live at a time when a resid.ent of one of our

large urban centres can rercark, ar¡d not entirely ir. jest,

that in order to convince the viewers of an evening weather

report that the day has not only been free of ra-in, burt has
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actually been sunny, photos of the sun taken from a high-

flying jet have to be shown. Our daily newspapers report on

the latest figures giv'ing the total, in tons, of the fish
that have been destroyed. loecause of mercury contamination.

Damag-e to our environmer¡t is extensive. Repair v;iIl be

costly. lVe can no J-onger expect to finance education cogrts

from the surpluses of uncommitted money that we hoped might

accrue from tectrnologica-l prc¡gress. Ed-ucation has been

forced. to make its claim for the tax do1lar, in competition

with programs effecting our survival. It is in this context

that questions are being raisecl about the values of our

educartional system. The questions are different from those

asked. in Lhe past; just how different, may be seen frcm a

brief survey of the kinds of questions that have been asked

about ed-ucation over the past several decades.

Taylor and Cowley (L970), have provided a- survey of

the significanÈ changes in the kinds of questions that have

been asked about the effectiveness of our scLroo1s, over a

period that Èhe1i have identified as being divided into three

eras, the third being the pres€rrt. A review of their survey

is a useful preparation for an understand.ing of a current:

preoccupation with value oriented questions about. our

schools, and the Eoals that are set, or are being set, for
them.

The Taylor and Cowley survey of t-he changes in the

kinos of questions raised abou-t our schools, is dealt with
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in terms of charrges in curriculum evaluation. They begin

the survey with a reference to the period prior to the

1930's, when testing of content, instructional m-ethods,

sequencing of materials, took place in response to c¡uestions

concerning methods.

A clescription cf the work of Ra1ph Tyler and his

associates, is t,he prime concern ctf the authors in
ident,ifying trend.s in curriculum evaluation during the

secorrd era. The Eight Year Sti;idy, Èo which Tyler contri-
buted so extensively, set out five purposes c;f evaluation.

These purposes covered such concerns as ctrecking ttre

effectiveness of ari educat.ional program and suggesting

changes, validating operational hypotheses, providing

information effecting study programs for students,

ad.judicating a schoolrs accomplishments in relation to the

goals it sets for itself and providing a- sound basis for

what we v,'ould- now call "public relations" by indicating

the value of the school program.

The five purposes of evaluation \^rere to be met in

terms of seven guidelines that were then formulated.

Central to the setting up of the guidelirres, v¡as the

emphasis placed on formulating ohrjectives. Objectives were

'' to be krroadly based, encompassing bct,h the need.s of scciety

as well as those of the students. What was known about the

I psychology of learning was to be taken inÈo account. The

objectives $lere to be pupil-orier¡ted, with many of th.e
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questions regarding objectives being phrased in terms of

"What changes in behavior j-n the pupil" do I expect to bring
about in this Lesson?"

Concomitant with the concern for statement of
educational objectives as recognized in the Eight year

Study, was the work of such writers as Bloom and Krathwohl,

who, in turn, dealt with objectives for the cognitive and

affective domains.

The remaining six guidelines \dere id_entified for
summary purposes, as: classifying objectives, defining them

in terms of behavíor, suggesting situations in which achieve-

ment of object.ives will be shown, selecting and trying
promising evaluation methods, developing and j-mproving

appraísaI techniques, and interpreting result.s.

The point of significance in the recital of the

accomplishments identified with the second era of curriculum

evaluatj-on was,

its stress on stating objectives behaviorally and its
lack of stress on valuing the objectives themselves.

(Taylor and Cowley, L970 c. )

It is this concern for the lack of evaluating the

objectives themselves, that has marked ad.varrces in current
writings on curriculum evaluation. lVriters expressing a

concern for evaluaùing the object,ives themselves have been

reinforced by the advent of government funding of curriculum
projects, the d.esire from other funding agencies to see

proof of results, ttie increased. interest of educationisÈs
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tLiemselves in curriculum development.

Taylor and Cowley pay particular attenÈion t,o

$criven as being notable amorlg those who raised the question

of evaluation of objectirres in, his attempt to formulaÈe a

theory of curriculum evaluation.

Scriven is credited with different,iating between the

goals and roles of evaluation. The goal of evaluation is
revealed in qu.estions dealing w-tth tkre merit of educaÈion

"instruments". The roles of valid.ation include th¡e uses to

which the evaluations are to be put, as in making decisions

to accept or reject a part,icular education instrument for a

partícular situation.

The distinction drav¡n between goals and roles lead

to further clarification about the roles of evaluat,ion.

First it was argued that too many educators had chcsen tc¡

deal witt: the roles of evaluation at ttre expense of gca1s.

So long as the roles of evaluation were the object of con-

cern, difficu.lt value judgirnents could be avoided. Second,

a distinct,ion was made between formative and summative

evaluation. Forn'.ative evaluation provides feedback for an

educational enterprise. It is not particularly beholden to

okrjective judgment. Summative evaluation obta-i-ns crecience

from objective judgment.

Scriven's greater contribution to the development of
curriculunr evaluation lay nct so much in. the clarity of
debate he engendered in discussions of the subject, as in
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hi-s insistance that evaluat,ion involved r¡aIue jud.gment.

Scriven d.em.anded that evaluation procedures of any kind
musÈ include procedures for the evaluation of Èhe goals
themselves.

(Taylor and Cowley, 1970 c.)
The urgency to evaluate the goals themselves, that

is attributed to Scriven, is sustained in other writirrgs of
current ed.ucational in.terest. Taylor (1970 a.) in iterating
the same theme, concludes a critique cf evaluative behar¡ior

with the following.

Before we go too f.ar, before we start work withirr a set
methodological framework, iL would seem desirable to
include moïe walrs of lookíng at the n¡eaning of goa1s,
the seräantics of ob jectives, the appropriaterress of our
measures and our judgements, and tLre evoking of value-.
biases.

We will nct have to wait for the views of those who

v¡ou1d challenge the goals, explicit or otherwise, that have

been set up for our schools. Kaplan (1966) states the

challenge in terms of the perscn, subsec¡uent to a rirore

general statement of propositions supporting the need for

"the esthetic" as one part of a total view of life.
These general propositions are equally valid and. made
more dramatic when they are applied to Èhe person. The
person whose life is whole or integrated is one who
relates to the world about hinr in the fullest d.imension.
Not all of life consists of mathematical endeavors, as
orre figures his income tax; or of loyalties, as one
s¿rlutes his flag; or of color sensitívíty, as one
selects his neckties. But these are conìmon types of
experiences, as v/e move from thre objectively scientific
to the traditionally assertive, and to Èhe subject.ively
esthetic. Who is to say what is n'lore important,? That
depends on whether the tie is being purchased., the flag
is being saluted

The goals that have been set for our schools were further
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challenged by the Tangrewood. Declaration. The Ðeclaration

was puhrlished. following a symposium, (summer of L967), held

at Tanglewood, the summer h-iome of the Boston Symphony

Orchestra. Musicians, sociologists, scierrt.ists, labor
Ieaders, educators, represent.atives of corporations,

found.ations and governments, and others concerned with the

many facets of music, made a contribution to the framing of
the Declaration. It read in part,

We believe that education must have as major goals, the
build.ing of personal identity, and nurturing of
creativity. Since the study of music can contribute
much to these ends r \¡/€ now call for music to be placed
in the core of the school curriculum.

Broudy (L967) , one of the contributors to the

synposium, joined with the others in support of the Decrara-

tion. However, his support could not be construed. as an

unqualified d-emand for more music in our schools whatever the

result. Broudy made an important distinction between

popular and serious ãrrt¡ between that which. finds it.s
justification ir. individual tast-e and. that which looks to

"cultivated taste" for judgment. For as he says

There is no dearth of musical activity in the land, if
one does not bother to differentiate among the
activities.

Having made this distinction BrouCy stated the case for
aesthetic education in these terms,

I would argue that aesthetic eciucation should be part of
everyoners schooling because systemat.ic ref lect.ion
extends the aesthetic experience, intensifies our
interest in it, and enlrances the enjoynent of it,.
Ed-ucated language usage and educated judgment and act,ion
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in any domain are justified by the fact that they enlarge
the range of whatever value is to be realized in that
domain and the chances that we shall- realize them-
Furthermore, beca-use mass engagement, of the schools in
the cultivation of taste entails a belief that such
cultivation is possible as well as worthwhile, one has
to show that an effect,ive school program in aesthetic
ed.ucation can be d.evised.

A Challenge to Music Education

The Tanglewood Symposium gave to those who at,tended,

a much needed forum to discuss basic issues about the role
of music in our society. Why, for example, should music be

taught j-n our schools at all? The answer interestingly
enough was not always provided by the rc_usician. perhaps the

reason for this v¡as best expressed at a later dat,e by one of
the "non-musicians" \¡/ho attended the Symposium. Broudy

(1969), pointed out, thaÈ in his view, it was a mistake to

"saddle scienÈists and. artist,s with the Èask of the educator

and the reformer".

The exploration of these possibilities for life is the
task for a1l of us insofar as v¡e are cultivated human
beings. Furnishing the contents and forms of thought
that bring men to Èhis state of cultivation is the first
task of general education.

!{hether or not we accept Broudyrs 'oexcìfse" on behalf

of the musicianr wê cannot ignore the point at issue.

Serious questions abou.t the role of music in society Ì^rere

raised at Tanglewood. And, although the questions began as

a quest for answers to why music should be taught in our

schools, the matter did not end there. Even while the

speakers argued the case for music as a necessary part of
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schoor progräms, a challenge was exÈended to music educators

to evaluate the music programs a3-read.y in existence. The

quality of music education had. to be stich that it courd be

vrorthy of support. The challenge appears Èo have been

accepted. Nunierous authors, nost of whom are rnusic

educators, are expressing concern for what the1, consider to
be a lack of one kind or another, in schoor music programs

Ieg. Rochberg (1968), Sanford (l9G9l , GasÈon (1969),

Apicella and Giampa (L969), Di Rocco (1969)1. From their
expressions of concern is coming the inpetuis for a renewed

search for answers.

Teachers of music are inevitably faced. not only with
determining the aestlretic experience but also with
defining the aesthetic literãcy level of a child, the
nature and. rneaning of the aesÈhetic experience in music,
and the pedagogical rore involved in the aesthetics of
music.

(Di Rocco, Lg69)

. One possibility for a fruitful search for answers

was suggested by Gaston (1969). He urgecì- music educators

"to follow the paths of the behavioral sciences". studíes

reported in recent issues of the Journal of F.esearch in
Music Education are showirrg increasing evidence of an

accept.ance of Gastonrs challenge.

Measurement techniques are being developed in the

area of music appreciation. (Crickmore, 1969, Lg6g).

chj-ldrenrs music activity preferences are being sulrjecteci

to statistical analysis, (MacGregor , Lg69) . Longitudinal
stridies into the AuoiÈory perception of child-ren, (petzold.,
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L969) , are being reported. A resurrre of some of the findings

and conclusions of the last named. stud.y will serve to suggest

the extent to which some of the researclr in music education

is following the "paÈhs" of the behavioral sciences.

Children from element.ary schools were ttie subjects.

Differences in auditory perception \,vere clearly
established. Girls appeared to be more perceptive in the

auditory sense than boys; it could be because boyst

attitudes to singing r^¡ere often inhibìtory. Differences

according to age \^iere statistically significant only between

grades 1 to 3. A plateau seems to have been reached in
grade 3. This may suggest a need for a greater change of
ernphasis in the music program at, the grade 3 level, that,

requires the children to attempt more challenging musical

tasks. With respect to response to melodic items three

stages of development were noted.. Non melodic responses

declined in grade 2. Greater vocal control was reported for
the same grade. In grades 4-5, there was an increase in the

number of partially correct responses that indicated aware-

ness of nore than contour and number of tones irr a nielooy.

The third stage in oevelopment of melodic acuity was made

evident by the gradual elimination of incorrect responses.

Of particular interest in the study was the finding that

ability to learrr a musical phrase could not be related to the

accuracy with which children responded to short mel,odic

items. The conclusion drawn frcm this finding suggested that
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the ahility to imitate au-raI presentation of certain kinds
of musical id.eas was not a measure of the understanding

chilcren had of those i-deas. Also cf interest was the con-

clusion that cLrildren will resporrd to that whictr thel' are

asked to respond to, even in complex auditory sj-tuations.
Treating each element of a song-phrase as a separate entity
may not be an efficient teaching procedure in the presenta-

tion of a rote song.

The resunre of PeLzold's study has been given as

evidence that music educators ere begi,nnirrg to look beyond

the Iímits of subjective judgment for anshzers to questions

that have been raised concerning nusic education.

Suggestions for further der¡elopment in the use of the

beliavioral sciences for music educat,ion research, are given

in the following extract from a report on research in
ljcandanavia. The repor! was Eiven at, an inÈernational
seminar on music education research.

The two topics of this paper have to do with the future
of the psychology of music anci Èhe experimentar research
in music education. Extensive reaéing i-n the field has
given the autt¡or some depressing experiences. Much
research has been done by ps1.'shologists with 1ittle
knovuledge of music or by musicologists with little know-
ledge of experimental work (statistics is not enough to
characteríze an experiment). From this fact at least
two tasks may be deduced: (a) to write a psychotogy of
music, which considers aII possibiliÈies of psychofógy
and with close relations tc the musician's praètical-work
with music: and, (b) to forni a research team consistíng
of both musicologists and experimental psychologists.
A team such as Èh.is was formed in Scand.anavia.

(Jensen , ]-969')

we have then, a climate of general concern about the need for
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aesthetic education in our schools. There is a concomitant

av¡akerring of the need for greatly increased research in the

field. rt is in this climate that we turn wit-h interest to
a fierd of study that holds promise for the aclvancement of
music education research.

Psychophysiology

Evidence of research in music education is
encouraging. Much remains to be done. There is âr¡

enormous lack of data concerning the affective domainr âs

conipared to the data that has been accumuiated frora measure-

ments taken in the cognitive domain. Anci it is the affecÈive
domain that is of particular interest to the riiusic educator.

vvhile it is likely that part of the failure to collect data

in the arfective realm can be attributed t,o biases against

the application of measurement techniques j.n a fierd Èhat. is
recognized as being highly subjective by nature; it should

be pointed out that the failure could also stem in part from

a lack of awareness of measuremerrt techniques that are

available and appropriate. All the more reason then, why

particular attention should be cirawn to psychophysiologyr

one of the disciplines of the betiavioral sciences that is
both recent in origin ano that is potentially fruitful in the

wealth of data it could provide concerning the affect,ive
realm.

A revj-ew of the literat,ure on psychophysiology
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pert,inent to the present stud.y, that is, a revier,'¡ of ttie

research that has looked for significant relatiorrships

between affective stimuli (auditory in this case), and heart

rate changes, i-s confined almost exclusively to publications

of the last half dozen years. This is due in part to the

recent origin of the journal, Psychophygiology (Vol. 1,

number l, ,July L964') . Two events of interest ¡:re-date the

aclvent of the journal. The first concerns a report
(Bronshtein and Petrova, 1952) or research into the affective
respcnse of neonates to auditory stimulus. Changes in
sucking rate were related to the presentation of auditory

stimulus in an attempt to generate data helpfui- to the

description of the nervous system of neonates and infants.
Later in tÏ¡e sarìe d.ecade, the Laceys (195S) presenteci

findings based on various measures cf spontaneous activity.
Includeé among the measures \Àras change in kreart rate (Hn¡ .

Initía11y th.e measures of IiR change \^¡ere applj-ed to deterr-

mining relationships between changes in HR and performance

on a task said to measure motor inrpulsivity. Later, (1963)

the Laceys extend.ed their research Èo include stud.ies cf HR

change in subjects (Ss), when the Ss were presenteci with

aiiditc'ry and vj-sual st,imuli. It, lrias reported at that time

that,:

cardiac deceleration typically accompanies attention to
auditor'y and visual st.imuiation in adults and Kagan and
Rosman (1964) have verified this association with first,
grade children.

(Xagan and Lewis, 1965)
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A new fietd had been opened. The search had beEun

for meaningful relationships between the physiological

changes governed by the autonomic nervous system and. a srs
proximity to auditory or visual stimuli. The search for
those relationships, particularly as they pertained to HR

changes ín the presence of auditory stimuli, resulted in out-
comes that tended to point to further research. Most of the

relationships that have been "discovered." to date remain

open to possible change j-n the 1i9ht of further findings.
Following is a brj-ef survey of some of the issues that have

arisen as a result of recent studies of HR changes.

There is the controversy between the Laceys' findings,
(1963), and the findings of other researchers concerning the

circumstances that typically produce either HR acceleration
or deceleration. There witl be some difficulty in resolving
the controversy. At least five variables effecting HR

changes have been identified to ciate.

Sinus arrhythmia, the change in IiR relative to Èhe

respiratory cycle is one of the variables. rt has been dis-
missed by some researchers as being of little consequence Èo

the findings of their study, (Hnatiow and l-,ang, 1965). In
another study of a similar nature, the opposite viev¡ was

expressed, (Brener and Flothersall , 1966\.

The reLevance of the Lai,: of Initial Values (LIV) ,

stated. first by Vüilder in 1931 (Uord, Johnson, Lubin, Lg64) ,

has been identif ied as a-nother variable.
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Given a standarcl dose of stimulus and a st,andard. period
of measurement, the response, defined as the change fromthe original (pre-stimulus) level, will Lend to be
smaller when the initiai- value is higher. This would
be the case for function-raising st,imuLi. For functj-on-
depressing cr function-inhibiting stimuli the negative
correlation becomes positive

(nord, Johnson, Lubin, 1964)

Attempts have been made to offset, through stat,istical
control, the effects identified. by the Law of rnitial values.
General agreement about the appropriateness of such control
has not been reached.

The psychological "set'' of the subject has been

identified as a Èhird. variable that has to be accounted for
in defining the circumstances that. produce HR change. Hord,

Lubin, and Johnson (1966), recordeci somewhat different
results irr HR changes , fox field independ.ent ss as compared

to field dependent ss. Tt was argued that the differences
were probably related to somewhat different, inter-related
functionings of the sympathetic arrd para-sympathetic com-

porrents of the autononic nervous system, for each of the two

types of ind.ividuals.

Roessler, Collins, and Burch, Lg6g, reviewed reports
on the effecÈs of attempts to verbalize. They noted the

finoings of Campos and Johnsorr, 19G6, IgG7.

They concluded that insÈructions to verbafize produce
acceleration in response to a variety of stirnuri, while
the absence of such a requirerrent with the same stimuli
resulted in HR deceleration.

Reference v/as then mad.e to Ï¡Iiener (19G2) , who had previousry
emphasized the acce].eraÈion effects of the verba].jzation
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requirement.

Add to all the above variabres, the complexity of th.e

stimulus situations that are at,tendant upon studies of HR

changes and. it is understand.able that there continues to be

a d.ivergence of opinion about the significance of the
changes. rn spite of this divergence of opinion, some

measure of agreement on the meaning of HR changes may not be

too far from realization. Edwards and Alsip (Lg6g) ,

accepted the position taken by the Laceys as the krasis for
the interpretation of the results of their study. The

study was to a large extent â. srlrrìrrrâïy of previous research
findings on HR changes.

The Laceys deroonstrated that cardiac d.eceleration
accompany the environmental intake tasks, and thatacceleration . accompany the environmental
rejection tasks.

And further that:
Lacey et aI (1963), suggested thaÈ the intake--rejecÈion
tasks were not dichotomou.s but ordered themselveã alonga contirruum.

(Edwards and Alsip, 1969)

As well, Edwards and Alsip took into account findings of
Johnson and Compos, (L967) | regarding the effects of
verbalization. rn summary they tentativery ordered the
expected magnitude of HR response according to the following.

A non-verbal condition produces less of a cardiac
increase than a later verbalization requiremer¡t whichirr turn yieJ-ds a lesser cardiac acceleiation tharr
concurrent verbalization. In a similar manner, it
might be expected thaÈ a complex intake task should.effect a greater card.iac deceleration.
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Roessler, collins, and Burch (1969) d.íd not directly refute
the position taken by the Laceys as reported- by Edwards and

Alsip. They did, however, introd.uce a new dimension to the

acceleration-deceleratíon conLroversy .

Many of the studies showirrg acceleraÈive HR responses
have employed aud.itory stimuli. It, is possibler âs
Graham and Clifton point out, that this Èype of
response is modality speci-fic. They rroted that the onry
two studies in which other sensory modalities were
stj-mulated failed to show significant acceleratory
effects

rt wourd seem then, that HR responses to stimuii are likely
to be deceleraÈory in nature except- in the case of auditory
sLimu1i.

Much research into changes irr HR, has been devoted

to establistring the relationstiips between the observed

changes and. the concomitant, stimuhs situations. Ot,her

research has focussed on the problem of whether or not HR

can be controlled through some form of conditioning. The

resolution of this argument would make a suk¡stantial cont,ri-
bution to our understanding of the autonomic nervous system

generally. Those who contended that HR can be brought under

control, found support for a theory that ttre prS.ncipal

d.iscriminator between "voluntary or involunÈary belia-viors

was the availability of specific feedback fronr the muscle

systems in questionr" (Brener ano Hothersall, 1966).

Riege and Peacock (1968), a.dd. a cautionary note as

a result of observing that hunansi
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sho\,r conditioned deceleration of IiR when they sustainpart of the respiratory cycle during an extended post-
decision period, but that they ca-nnót. do sc when trteybreathe normally.

some control for breathing ouring cardiac conc.itioning
studies seemed to be caIled for.

lrlhether the research into HR changes has been

devoted to resoh"ing the acceleration-deceleration contro-
versy t or whether it has had as its focus, the sÈudy of HR

condj-tioning, scc,ring HR has entered Ínto t,he interpretation
of the results. There is as yet a l-ack of corrformíty in
scoring procedures. Roessler, collins, and Burch, (1969),

have identifieci five different methods ir¡. their study.
campos and Johnson are reporÈed as having averaged HR over

15 second intervals for 1 minute of both pre and post-
stimulus periods. Lang and Hnatiow (1962), calculated the
difference between the fastest rate in the first 5 beats

after stimulus onset and the slowest rat,e irr the subsequent

15 beats. Johnson and Lubin (L9G7) used a modification of
the Lang ar¡d Hnatiow method. Dykm-an's grollp (Galbecht and

Dykn:ian, 1967), subtracted the beat having the fastest HR in
the 5 seconds preceding stimutus onset from the beat having

the fastest rate during a 5 second st,imulus. Roessler,

collins, and Burch had used four different scores, all of
which vrere based on a beat-by-beat, analysis of HR response

to stimulus.

Of the ather methods of scoring that have been
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employec, perhaps one of the most prornising lvas thaÈ devised

by Opton, Rankin, arrd. Lazarus (1965). Their method of

"peak rate" was deveroped in response to some of the prc,blems

posecl by the method of mean cyclic rnaximar ês developed by

Maelstrom, Opton, and Lazarus. The method of mean cyclic
nraxima, involved the time consuming process c¡f scoring HR

for each beat-'to-beat i-nterval iahich was both preceded and

succeeded by longer íntervals. The HR for these beats was

then averaged over 10 second intervals, to yield a mean

cyctr-ic maximum for eact¡. period. The peak rate methoo

selected the beat having the single fastest rate within a

given time interval. The saving in time was considerable.

The single fastest beat proved to be about as gooci a

measure of HR differential as the method of niean cyclic
maxima. That is, the peak rate, and the mean cyclic
maxima nrethods produced "equally high correlations with a

st,andard measure of psychological stressr" (OpÈon, Rankin,

and. Lazarus, 1965). Furthermore the peak raÈe method 'rode
withr the cyclic variation due to sirrus arrhythmia and

avoided "introducing a large irrelevant variance into the

data. " (Opton et al, 1965) .

Finally, a cotnment on a method devised by Lewis and

Spalding (L967), because it represents a significant
d.eparture from the others. Lewis and. Spalding conputed

separately, the med-ian of the LZ fírst, second, third
r - r intervals following onset of stimulus presentation.
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The curves generated by this summing technique represent
a b,iological time scale, that is, they represent the
number of r - r interval-s from a gÍven poinÈ in time
rather than the average rate in a given time period.

The ad.vantage of this approach was that it all-owed for a

detailed study of each sniall cardiac change, whereas such

changes might have been lost in averaging beat-to-beat

changes over t,ime.

The lack of conforrnity in scoring techniques for
measurement of HR, j-s evídent from the foregoing review. fn

the literature, attention v/as frequently drawn to the extent

to which this lack of conformity contributed to difficulty
in makíng valid comparisons between studies using different
scoring techniques. At the same time, the differences irr
technique do not seem to have been a serious drawback to

continuation of stuclies inÈo changes in. HR (Galbecht and

Dykman, 1965).

Summary of the Review of Literature

The review of literature has covered three topics

relevant to the current study. First, a survey of con-

temporary writ.ings on curriculum, revealed a recent shift
from a concern for the evaluation of instructional techni-
ques to a concern for the evaluation of insÈructional goaIs.

Second, a revie\¡z r^ras undertaken of the literature
that argued" for the value of aesthetic education in our

schools. Those arguing for Èhe value of aesthetic education

mad.e an important stipulation. It was noted that, not all
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school programs identified with the aesthetic rrecessarily

contributed to a child's aestLietic development. Eciucators

were charged with the respcnsibility to evaluat,e programs ir¡

the aesthetic realm. By inference music educators werîe

going to have to evaluate tL¡eir programs anct m¿rke changes

in accord with these evalua-t,ions. Furthermore, music

educators were urged to utilize appropriate strategies from

disciplines outside music education itself in the evaluative
process. Particular ment.ion was made of the possible benefit-

accruing from a greater use of the behavioral sciences.

Finally, developments in psychophysiology apposite

to the study \^/ere reviewed.. Althougtr many of the fi-ndings

reported in the review \^rere equivoczrl, there was suffj-cient
evid.ence of progress in psychop,hysiological research to
warrant continued interest in the fie1d. Significant
relationships are being öiscovered between autonomic

responses and affective stimuli. Refinement in the

ciefinition of these relationships, in conjunction with
refinement in monitoring and scoring techniqures, will
provide increasingly reliable measurements in the affective
realm.



CHAPTER TIT

THE MATERTALS, THE SAMPLE, ANÐ THE PROCEDURE USED

In this chapter the preparation of materials,
selection of the sample, and. the procedure used, are cies-

cribed. in detail sufficient to make replication of the

study possible. A resume of the statistical treatment given

to the data concludes the chapter.

Preparation of Materials: Equipment

l'he initial step in the preparation of materials was

the selection of appropriate stimuli. To be appropriate,
the stimuli had to satisfy tr,r¡o conditions. They had to be

sufficiently restricted in form for the responses to the

stirnuli to be readily interperable. They h.ad to be relevant
to some aspects of elementary school music if the data to be

gathered on the basis of the responses to the stimuli \^rere

going to lead to conclusions useful in the evaluation of
school music programs.

In conformity wj-th ttre first cond.ition, it was

d.ecioed to use as the stimuli, rhyÈhmic patterns that \^7ere

to be played on a concert snare drum, 6 L/2f' deep x 14rl

d.iameter with plastic batter head.. The particular patterns

to be used, Figure L, page 28, were selecÈed in conformiÈy
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FIGURE l_. patterns.played in producing the six
rhythriric stimuli "

(i) The patterns were played repeatedly over aperiod of 45 seconds.

(ii) The tempo was held constanÈ. for at1 paÈterns.(1 beat = 126 whether simple or compound).

(iii) The índicator on the record-level meter peaked
at between a reading of 60-70 during the recording of thepatterns. A reading of L00 was maximum for distoition freerecord.ing, (Ampex tape recorder modeL 602).
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with the second condition. A review of song material listed
in the Music curricu]-um r-vr (Manitoba) was undertaken.

Fi-ve rhythmic patterns representative of many of the

rhythms of those songs inrere seLected to be stimulus patÈerns

2'6. stimulus pattern 1 was selected because it was basic
to all the others. As well as being representative
rhythmically, of grades r-vr (Manitoba) song materials, the
patterns hrere arso serected because they were thought to
represent, the range of rhythmic experience suitable for
children in the erementary school. Examination of Èhe

selected. patterns by musicians* qualified to express an

expert, opinion on the matter confirmed thaÈ the patterns
varied in difficulty, and. that they covered a range from

easy to difficult insofar as children ages s-rz were con-

cerned. Each of the experts had. rankea the 6 rhythmic
patterns from easy to difficult. The rank order of p.l
(easy), P.5, P.2, P.4, p.3 and p.6 (difficult) was the
preferred ranking. The lowest r" correraÈion coefficient
for alternative rankings was .94 (rs = .g2g at the . 05 leve1

of significance).

once the choice of stimuli hao been decided upon a

master tape had to be prepared. The signals to be recorded

on the master tape were the six differenÈ rhythmic patterns

*further reference is made
who were consulted for this study.
that time.

on page 4I- to the I'experts"
Their names are giveñ at
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(stimuli) that \{ere later t.o be played to the Ss. Although
j-t was possibLe to maintain a constant tempo of n = 126 for
all patterns, it \^/as Fi.ore dif f icuLt to ad.here to a constant

recording level, largely because of the percussj-ve nature

of the scund being recorded. A reasorrabre conformity was

maintained between peak sounds for each of the patterns.
(The sound lever m.eter "peaked" at between 60 and 70 on the

Ampex tape recorder model 602). The patterns were recorded

in circumstances consistent with the acoustic properties of
an average classroom.

The patterns recorded on the masÈer tape therr had to
be transferred to cassettes. This procedure allov¡ed for
editing of the signals as well as for randomization of the

order in which the signals were to be presented to each s.

The cassettes to which the transfer of Èhe signars were

made, will be referred to as the stimulus tapes from here on.

Ten stímulus tapes were produced with the transfer from

rnaster to stimulus tape being dcne via a direct connection

between Ampe>i output to a sony T c 130 cassette record.er

input. The order for the presentat.ion of the six patterns

on each of the Èapes was randomized k'y referring to a table
of ranctom numbers. Durat.ion time for the signals was deter-
mined empiricalJ.y from trials performed with neighborhood

children. Each sigrral was ed.ited to a forty-five second

duration. A fifteen second interval- (b]-ank) was left between

signals. In order to reduce startle effect a beLl tone,
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similar to the sound of door chimes, was recorded five
seconds in advance of the onset of each signal.. *cince the
study was concerned. with possibLe differentiation of
affective response to somewhat prolonged stimuli, hand

switching in the transfer of signal from master to stimulus
tape was d.eemed adequate. Ninety minute cassettes \^¡ere

used.. Mention is made of this item since it had been

intended. to use 120 minute cassettes. The 120 mi-nute

cassettes vTere a poor choice. The film. is so thin that it
stretches and is prone to accidenÈal windirrg around the
recorder drive shaft..

After the stimulus tapes had been prepared one of
them was prayed for the "experts" to be judged on the basis
of whether or not reproduction of tLie rhlz¡6*i" patterns was

technically and musically adequate. The expert,s listened to
the tape while they looked at the rhythrnic patterns (l'igure

L, page 28). They agreed that what they heard was a faiÈh-
ful reproduction of the patterns shown in Figure l. By

"faithfur reproduction" they mear¡t Èhat: the timing of the

drum beats was accurate, the quarity of the sound of the

drumming was of a clarity sufficient to contribute to the

rhytJrmic definition of the notes, the volu.me of the drummirrg

was wíthin the range of being crearry aud.ible without being

uncomfortabl-y loud or noxious. The experts found the quality
of the sound to be uninteresting. They also feLt there was

a lack of clearLy d.efined accent. special- mention of this
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lack of accent was made in reference to pattern 5. (rt is
likely that the automatic aain control- in t,he sony T c 130

tape recorder had the effect of ',1eve]-J-inE off f, the accents
at ttre time when the recorded rhythms rjvere transferred from
master-tape to the casset,tes).

Mention will be made here of a seccnd set of tapes
that were prepared. Three contrasting musical excerpts \,úere

selected for presentation to the srs following the ptaying
of the rhythmic patterns. This was done in anticipation of
future studies. since the results of this treatment have no

immediate bearing on the present, study, further mention of
the treatment has been ornitted.

A description of the equiprnent required for the study

has been organized according to use. Equipment, used in the
present,ation of the stimulus to each su-bject included a
califone, Model 80, cassette tape recorder, and. headphones

that conrplet,ely enveloped the ears. The lead from the
external speaker outlet was branched to accomodate bcth the
head phones and an auxiliary speaker. There viras no reduc-
tion of signal as a result.

The prime instrument for data gaÈhering Ìvas a HAR 14

cardiotachometer (Figure 2, page 33) to be referred to as the
monitor. Appropriate leads with accompanying electrodes

were included. special acihesives for attaching erectrodes

to the wrists, a soft rubber strap for fíxing an electrode
to the right ankle, and a coilunercially prepared,
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Stimul-us Broadcast

CaLifone Model BO

Headphones Auxiliary

Output

SonyTCl30Stereo
Tape Recorder

(b) Response Reception and
Recording

HAR t4 Cardio-

(a)

Sony
Tape

Input

TCI3O
Recorder

HAR 9

(c) Transcription of Response Inteltigence
from Audio Tape to gCc Strip chari,

ñt- . 

""
Electronics, Winnipeg, Manitoba-.

Transmitter

IIAR 167 Single
SÈrip Chart
Recorder

HAR ]-].

FIGURE 2. Equipment,*
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elecÈroconductíve cream were used to insure aciequate contact

between electrod,es and S. A HAR 9 transmitÈer accompanied

the monitor. A second cassette tape record.er (Sony, model

T C 130) with microphone completed the equipment used. in
d.ata gathering. Ninety minute cassettes \^lere used thoughout.

Transcribing the intelligence stored on the cassette
required. the following equipment (Figure 2) ¡ the Sony

cassette recorder previously used., a Hê,R J-8 receiver and a

HAR 167 síng1e strip chart recorder. A clear pla_stic

template 75 mm. in length, with hair rine guides at either
end was made for use in calculating heart rate (Hn¡ from the

electrocard-iogram (gCe) tracings.

The Samp1e

The total sample consisted of 46 elementary school

children from Agassiz Drive sch.oor, Fort Garry. There \^rere

four groups of ten selected from each of kindergarten,
grades two, four and six. The remaining six chíldren made

up a control group of three boys and three girls. Two boys

in the control group were from grade 5 arrd one froni grade 6.

The girls were from grade 5. In every instance the age of
the children was appropriate to the grade they were in. The

selecticjn of the sample was confined to those children who

haci received permission frcm their parents to take part in
the experiment. Names \Àrere drawn from among those receiving
permission. Choice was limíted since there u/ere often no
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more than seven or eighÈ available candidates for each of
the grad.e/sex categories. No strictures of intelligence or

background were placed upon selection of the sample.

Proced.ures for Collecting the Data

A room where the monitoring of the Ss was to be d.one

was provided by the school. Possible inad.equacies in this
affangement were more than compensated for by the convenience

afforded the children. The room provided was approximately

10 feet by 10 feet and was normarly used by the school nurse.

A roII-away cot, a chair and table, and a wash stand were

the only furniture in the room-. one third. of the cot was

raised to prace the s in a reclining position so that the s

could look at the electrodes without straining. The drum

used in preparing the rhythmic patterns was on displa.y.

Appointments were scheduled on hatf hour intervals
from March 12, 1970 to March 23, 1970 both days inclusive.
At the time ss were given their appointments the girls'\^¡ere

asked to come dressed in slacks and socks in place of the

usual skirts and leotards since the ground, erectrod.e \¡/as to
be attached to the right ankIe. Arrangements mad.e through

the appointments \,rere conf irmed by tlre classroom teachers,

and. necessary a.djusÈments were made.

Preparation of the Ss for monitoring began by fixing
the electrodes to the insid.e of each wrist, and around the

right ankle. Ss h/ere assured that they wouLd not be hurt.
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They \^rere told that fastening the electrodes in place would

be like having band-aids applied. The smalL children often
took part in snapping the l-eads to the eLectrodes. comments

were made to the effect that the ss Looked 1ike astronauts.
This appeared to please them and induced them to setÈle back

on the cot, ready for "bIast-'off ". The ss were then advised

of what was to occur. particurar attention was drawn to
the drum orr which the rhythmic patterns had been played. rt
was suggested- that they might listen for the drum beats they
would most like to p1ay. The headphones were put in place

and adjusted for comfort. No further attempts were made to
settre the ss or to provide for time for the heart to seËtle
to a basal HR. The foregoing procedures took approximately

6-8 rp.inutes. Avoídance of restless behav'ior was of greater
concern to this study than establishing a basal HR.

The monitor was switched on and the proper acijr:-st-

ment for sensitivíty made. Recording equipment was switched

on. Monit,oring and recording of the HR had begun.

At this point the stimulus tape was switched on. The

stimulus tape being used for each s had been pre-selecÈed. on

the basis of a random. selection within each grade revel
category of Ss (K, II, IV and. VI). Once the stimulus tape

had. been switched on, intelligence from 3 sources was being

stored simultaneously on the Sony T C L30 stereo tape

recorder: the intelligence for an electrocardiogram (EcG),

the stimulus as broadcast from a speaker thaÈ was paired. with
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the head,phones used by the Ss, and spoken corrìments by E.

The ECG intellígence was stored on one track of the sony

stereo record.er, and the stimulu.s sígnar plus Ets comments

were stored on the other. Total monitoring time was about

10 minutes.

Transcríption of the ECG-stimulus record.ing took the

form of an ECG tracing done on a HAR 167 single strip chart
recorder (Figure 3, page 38). The write-out rat,e was set at
25 mm. per second.. The positioning of the tracinE was

adjusted so that one tracing could be made on the top half
of the chart and a second tracing rnaée on the bott,om. A

HAR 11 Receiver was put in the line between the tape

recorder and chart recorder so that the HR intelligence
could be de-modulated. to the same frequency maintained by

the monitor at output. Onset and termination (Figure 3) of
the stimuli was coordinated with the HR write-out by

switching'both recorders at each of these events. The

momentary uncontrolled vibration of the pen provided identi-
fication of these events on the strip chart.

calculation of HR v¡as done by hand. HR was calculated
on the average rate for each three second. intenzar (Figure 4,

page .39), from the t,ime fifteen seconds prior to the onset

of the first episode of recorded drum beat,s, through to the

termination of Èhe fifteen second interval following the

sixth episod-e of recorded drum beats. The previously

mentioned plastic Èempla-te was used to speed. up estimation



Subject No. t8

Subject No. 24

Subject No. 35

FIGURE 3. Heart rate tracings from subjects illustrating (i) changesin rate with onset or termination of rhythmíc signal- (ii) the -

uncont,rol-led movement of the pen used to itientify each of the
t'wo events (iíi) variations ín tracings from subject to subject,

wo



NUMBER OF R-R INTERVAI.S (S.SiII.I 3 SECONDS (¡5 TIME SPACES OF 0.2 SECOND EACH)CAI.CULATION
OF RATE

\ MUTTIPTY 3.5 BY 20 TO GIVE RATE PER MINUIE øO IN THIS CASE)

FIGURE 4. The electrocardiographic tracing andcaLculation of heart rate (Netter, ]-965).
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of fractional parts of a heart, beat fall"ing within the three
second (or 75 mm.) f.imits. Estimation was made t,o tenths of
a beat. To give added rel-íabiLity Èo the calcuLation of the
HR the peak of either an R or a T wave was used as a terminal
point, whichever \^/as nearest Èo either end of the three
second interval being rated.

statistical treatment of the st,udy was based on the

compilation of the data found in Appendix 1r page 7I. HR

toLals were calculated for each 15 second intervar from t.he

time 15 seconds prior to onset, of stimulus t to the concru-
sion of the 15 seconds following stimurus 6. (Totals for
the pre and post stimulus int,ervals ha\¡e been omitted from

Appendix 1). cnce HR totals had been calculated. for the 15

second intervals as monitored., these ÈotaLs \^rere entered in
the table, Appendix r according to rhythr,ric pattern as

listed in the table. comparisons between Èhe toÈar HR

responses to each of the 6 rhythms courd. then be made more

conveniently.

Totals for the 6 rhythmic patterns were rank ordered

for each of the 40 ss. The rank orderings were entered in
Table I, page 46.

Further statisticar treatment ínvolved comparisons

of the rank orderings of HR totals (in response to the 6

rhythmic patterns), for each of several categories of
students.



CHAPTER TV

THE FTNDINGS OF THE STUÐY

Opinions of 5 Music Educators

The findings of the study are reported in relation
to five topics. First there \4rere the opinions of 5 ¡nusic

educators* given in respcnse to r,rany of the same questions

that gave rise to the implementation of this study. The

educators, (to be referred to as the "expertsf,) \^/ere asked

whether they thought it likely that child-ren would be

stimuiated. physiologically when they \Àrere presented with the
auditory sLimuli that had been prepared for the study. rn

the event that a reaction to the stimuli took place wotild

the experts expect differences in response, rela-tive Èo

difference in sex or age? what kinds of differences would

they expect? rt was impcrtant to the stucly to include the

opinions of experts irr response to these kirrds of questions

because the opinions represented the only kind of data that

*Dr. Peggie Sampscn, Associate professor. School ofMusic; Herbert BeJ.yea, Associa.Le professor (music) Faculty
cf Education; J. P. Redekopp, AssisLant, professor (music)-
Faculty of Equcation; al-l- of the University of Manitoba,
Ai-so GLen Harrison, Music Supervisor, Seven Oaks S, D., andAlan Janzen, Fine Arts consultant, Department of youth and.
Ed.ucation, Province of Manítoba.
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is often availabre to curriculum pJ-anners. The opinions
also provided points of comparison for apy objectiye data
generaÈed by the study.

!{hen the experts were asked whether they expected

scme differences in response to the various st.imul-i ar1

but one repJ.ieci in the af firmative. The expert taking
exception to the view that there wouLd be differences stated
that there would be no evidence of responses that courd be

attributed to the rhythmic stinruli. Any changes in HR would

be entirery due to the clincial situation in which the ss

\',rere monitored. rt was further maintained that even if a

response to the rhythmic stimuli could ha-ve been e><pectecl,

the responses would- be indifferent. Rhythmic patterns
devoid of melodic content could not be the basis for dis-
criminative responses .

For the other experts, all of whom expected

differences, there was agreement, that when the older children
were monitored there would be a noticeable reinforcement of
responses to the rhythm that previously had been judged tc
be difficult,. rn particular, Èwo of the experÈs expected- a

strong response at the Grade VT level to Èhe syncopated

rhythm of pattern 6. They fert that. such a reacÈion could

be predicted because of the availability of popurar dance

music

A difference in response according to the sex of the

Ss was not expected.
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Comparison of Experimental anci Control G¡oups

The second topj-c to be deal.È with in this chapter

concerns findings reLevant to the question of whether or not

the respcnses of the experimerrtal. Ss were substantially
different, from those of the control group. Xn the review of
literature it hao been pointed out that. HR cha.nges occurred

whether or not a S was being presented with an affective
stimulus. Much of the normal IIR change was attributed to
sinus arrhythmia. Results calculated from the monitoring

of a control group for this study, reaffirnred. the presence

of HR changes in the absence of a prescribed stimulus.

These changes are illustrated by the broken line segnnents

shown in Figure 5, page 44. The quest,ion is whether or not

changes in HR for the control group were substant,ially

d.ifferent from the changes observed for the experinrental

group, (illustrated. by the solid. line segments in Figure V).

Two points of oifference in the segmented. curves should be

noted. The range of responses represenÈed by the solid line
segments is smaller for the experimental group than it is
for the cont,rol group. The direction of the changes as

represented tiy the lines is n'rarkedly dífferent for at least
3 out of Èhe 6 stimuli when comparisan is made between the

experimental and the control groups. In onJ.y one of the 6

patterns is there an apparentS.y good fit for the line
segments representing responses for the two. groups. A

statisticaL test for goociness of fit was omitted because the
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attenuated range of the response cqrves nrade the usual tests
for goodness of fit inappropriate.

Rank Ordering of Stimulus Responses

Another topic to be deaLt with in recording the
findings of the study was rerated to the rank ordering of
stimulus respcnses. The procedure folrowed in compiling
Table I, page 46 was described previously.

rncl-uded in Table r was data regarding the initial
rank ordering of the total HR responses for each of the 40

ss to the various stimuLir âs well as the adjusted rank

orderings. Ad.justments were made in the initial rank

orderings for all ranks showj-ng a difference of 15 points
or less (15 points is the equivalent in HR c¡f I beat per

minute) . rt, was stipuiaÈed that these ranks \,{ere tied and

were entered in Table r as such. rn those cases where the

ad.justed ranks demonstrated that the ss responses lacked

discriminability (the ranks !ûere reduced to 3 or ress), an

asterísk was used to identify the subject. It was of
interest to the study to find out which of three possibre

uses of the data in the table would yierd the mosÈ informa-

tion. An exanrination of Table rr, page 48 shows the totals
for ss responses to the stimuli depending cn which use was

being nade of the data in Table r. Tabl-e rrI shows the rank

ord.ering for those totars. The "= correl,ation coef f icients
in Table rv provid.es the d.ata that lead Èo the decision Lo
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TASLE I

RANK ORDER OF SsI RESPONSE TO 45 SEc. RH. PATTERNS,
BASED ON HR. TOTALS. RANK 1 = LEAST HR. TOTAL

Ss P.1 P.2 P.3 P.4 P.5 P.6

3

3

1

4

4

55
32
54

16
urz6
i!h3 5
--l

?4tMs2

*6
*7

9.,8
o
i rca

Mro

11

.i L2
l.l

.! 13

,l 14
H

*15

3.5 4

4.5 4

2.5 2

55

11
55
56
2.5 2

1.5 2

4.5 3

55
2.5 3

66

44
1.5 2

l.s I
32

I.s 1

23
3.5 5

55

2.5 3

45

1.5 I
4.5 5

2.5 3

2.5 2

55

6

6

5

1

2

1134
2.5 2 2.5 2

4466

5.5 6

1.5 2

44

5.5 5 3.5 3

4.5 6 1.5 I
6611

s522
3.5 4 1.5 1

665s
5.5 6 3 4

4.5 5 4.s I

3.5 3 1 I
6 6 3.5 3

3

3

1

5

3

I
2

5

2

5

2

1

1

5

2

6

3

6

3

I
2

6

I
I
6

5

2

55
3.5 3

5.5 s

4.5 3

66
3.5 2

3.5 4

66
3.5 3

1.5 I
32

4.s 6

44
3.s 4

1.5 2

*16

g, 17

I *rs
I

Hte
20

3.5 4

11

l.s 2

22
66
l.s I

(i) Column I for each pattern contains the rank after
adjustment for "tied" scores, (rankeci scores having a difference
of 15 or less were designated tied scores--a difference of
15 = a difference of 1 b.p.m.)
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TABLE I (continued)

Ss P.1 P.2 P.3 P.4 P.5 P.6

¿

2

6

2

6

a
r{
l{

--l(,
I

H

1

4

4

3

1

(,)

>r
o
m
I

H

3

6

1

4

4

5

1

6

I
6

4

4

1

6

I

a
-lt{
.Ê{

u
I

H

4

1

I
3

1

5

3

6

6

6

6

4

2

2

3

2L

22

23
*24

25

tt26

27

28
*29

*30

*31
*32

33

34

35

4

3.5
3

1.5
1.5

1.5
3.5
4.5
3

2.5

2

3.5
4.5
5.5
3

4

5

6

3

2.5

5

4.5
1.5
5.5
I

4

4

2.5
3

3.5

2

1.5
6

1.5
6

4

3.5
1

3

5.5

2

6

1"5
3.5
4

4

6

2.5
6

2.5

5

6

2

6

3

1.5 1

4.5 4

4.5 5

44
3 -lt

66
2 .2

4.5 5

35
2.5 4

1.5
1

2.5
3

5.5

1.5 2

1.5 2

1.5 2

1ô¿¿
54

4

3

3

1

I

1

4

4

5

3

6

5

5

6

1

2

I
3

4

5

4

5

6

2

2

556
I.5 1 5

1.5 2 4.5
3.5 3 5.5
5 5 1.5

3

3

1

I
6

33
4.5 6

4.5 4

33
54

1

2.5
4.5
3

3.5

56
4.5 3

33
5.5 5

22

4

5

2.5
5

3.5

424
6 6 2.5
4.5 5 6

116
3.5 4 6

5

1.5
6

1

5

1

2

4

3

2

(f¡

>r
o
m

I
H

4

I
1

4

I

(ii) Unadjusted ranks are listed in the second. column.
(iii) (*) identifies Ss whose scores were deleted

frcm the calculations for the third set of totalsin Table II.
Scores for these Ss showed minimal dispersion. Three ranks
or less were needed for their scores after adjustment forIttiestt .

*36

37

38

39
*4C

2

5

3

5

4
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TOTALS FOR THE
TO TNDTVTDUAL

TABLE TT

SUMS OF THE RANK ORDERS ASSIGNED
STTIV1ULUS RESPONSE (HR) SCORES

K-G
K-B

For Adjusted. II-c
Ranks, (co1. 1, II-B
Table I). IV-c

TV-B
VT-G
VI-B

20.0 L7 .5 19.5
19.5 19. s 16.0
13.5 12.0 2I.0
13.0 14.0 2t.5
13.5 18.5 17.0
1s. 0 20 .5 17. 0
20.4 tv .5 20.0
14.s 17.0 2A.0

10.5
14.0
17.0
19 .5
17. 0
2L.0
17. 5
19. 0

2r.5 15. 0
23.0 13.0
25.4 16.5
18.0 19.0
16.5 22.s
18 .0 13.5
18.5 11.5
24.5 10.0

TOTALS ]-29.0 136.5 L52.0 135.5 165.0 I21.0

For Non
Ad,justed
Ranks, (coI.
Table I).

Scores After
*Ss were
Deleted.

K.G
K-B
TI-G
ÏI-B2, rv-G
ÏV-B
VT-G
VT-B

TOTALS

K-G
K-B
II-G
IÏ-B
IV-G
ïv-B
VI-G
VI-B

TOTALS

24.0
19.0
13.0
L2.0
L2.0
13. 0
20 .0
12.0

22.0
19 .0
11.0
17.0
17. 0
19.0
16.0
17.0

19.0
16.0
22.0
19.0
18.0
14 .0
19.0
19.0

10.0
14.0
15.0
22.0
18.0
22.0
L7.0
18.0

22.0
24.0
25.0
16.0
16.0
22.0
19.0
26.0

15.0
14.0
t7.0
14 .0
23.0
15.0
12.0
11. 0

rzt.0 138 . 0 t46 .0 136.0 170. 0 121.0

14. 0
6.5

L2.5
5.5

L2.0
8.0

L2.5
r0.0

L2.5 L4.5
11.0 7.5
9.0 15.5
9.0 13.5

13. 0 15.5
11.0 4.5
8.0 10.5
9.5 L2.5

8.0 19.5 14.0
6.0 8.0 3.0

14 .0 19 .5 13.5
11.5 10.0 13.5
13.5 13.0 17.0
8.5 6.5 3.5

11.5 L2.0 8.5
11.5 L4.5 5. 0

81.0 83.0 94.0 84.5 L02.5 78.0
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TABLE TIT

RÃNK ORDERS FOR THE TOTALS GIVEN TN TABLE TT

P.L P.2 P.3 P"4 P.5 P.6

A. R'o. for Totals L29.0 136.5 152"0 135.5 165.0 121.0for Adjusted Ranks (2) (4 ) (s ) (3 ) (6 ) (1)

B. R.o. for Totals for 12r.0 139.0 LA6.o 136.0 t7o.o 12r.0
Non Ad,justed Ranks (1.s¡ (4) (5) (3) (6) (t.s)

c. R"o. for Totals when 81.0 83.o 94.0 84.5 r02.5 78.o*Ss were DeLeted (2) (3 ) (5 ) (4 ) (6 ) (t)

TABLE fV

rs CORRELATION COEFFICIENTS FOR THE THREE
INTERCORRELATTONS BETWEEN A, B, AND C, TABLE IIT

T_ for A and B

ru for A and C

r= for B and C

.986

.993

.929

Critical value r^ (.OS) = .829 therefore there isno significant differerrcè between the rank ordering for thetot,als whether they a.re based on ad.justed, non adjusted orpartially deleted ranks.
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use the adjusted ranks as the basis for the generation of
all further tables. The rank ordering of the totals for
the adjusted ranks, id.enLified in Tab]-e rv as lrArr , is common

to the two highest inter-correlations.

Matrices of Frequencies of Rank Orderings

Th.e matrices of frequencies of rank orderings are of
particular interest to the findings of the study. The

matrices yielded much of the information relevant to Èhe

conclusicns to be drawn from the stuciy. TabJ-e V, page 51

provid.ed results gained from counting the frequency with
which each of the 11 ranks was assigned to the G differenÈ
rhythmic patterrrs. The tota.I of 4a ss was taken into account

in compiling this tab1e. The high frequencies of fourth,
fifth and sixth rankings for patterns 3 and 5 becomes evident

from an examinaticn of Table V. PatÈerns I and 6 show

frequencies as high as 7 i.n each of the top, mi-ddle and

bottom rankings. An examination of the total for the

weighted scores of patterns 2 and /. indicates a margin of
only 1.0 poínt between the totals. Patterns 2 and 4 appear

to be equally ranked at a point rougtrly midway between

patterns 3 and 5 and patterns I and 6.

Fíndings of the study related to obseryeci differ-
ences in response according to sex and/or grade are

presented in Table'V. Tabl-e Vf presents in summary form

the rank orders of the weighted score total.s accord.ing to
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TABLE V

MÂTRIX OF FRESUENCIES FOR RÄNKS ASSTGNED
TO THE HEART R.A,?E SCORES

WEïGHTED SCORES (frequency x rank) , ARE SHOVTN
IN THE COLUMNS THAT ALTERNATE VüITH THE FREQUENCTES

1. SUMMARY - Girls and Boys, K-VI t{ = 40

6

5.5

5

4.5

4

3.5

3

2.5

2

1.s

t

4 24.0

3 15.0

5 22.5

2 8.0

5 17.s

5 15.0

3 7.5

4 8.0

5 7.5

4 4.0

2 t2.0

2 1I.0

6 30.0

3 13.5

5 20.A

3 10.5

4 t2.0

4 10.0

4 8.0

5 7.5

2 2.0

3 18.0

3 16.5

I 40.0

3 13.5

4 L6.0

5 L7.5

3 9.0

4 10.0

3 6.0

3 4.5

I 1.0

36.0

5.5

4 18.0

7 28.0

4 L4.0

3 9.0

3 7.s

3 6.0

s 7.5

4 4.0

10 60.0

2 11.0

7 35.0

3 13.5

2 8.0

3 10.5

2 6.A

3 7.s

4 8.0

3 4.5

1 1.0

I 6.0

2 11.0

7 35.0

2 9.0

3 12.0

2. 7.0

5 ls.0
1 2.5

3 6.0

7 10.5

7 7.0

6

t

TOTALS:
Vrleighted
Scores I29.0 136.5 152.0 135.5 165.0 L2L.O

r. o.
Weighted
Scores (2) (4) (3)(5) (1)(6)

*adjusted ranks have been used in the matrix.
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TABLE V

2.a GIRLS - K-VI (primary and

(continued)

elementary) |i[ = 20

6

5 (5.5)
4 (4.5'
3 (3.5)
2 (2.5'
1(1.5)

18. 0

1,0.0 5

13.0 4

16.0 3

4.0 3

6.0 5

26.0
17.0
9.5
6.5
6.5

12.0 2

36.0
8.5 5

9.5. 5

8.5 3

3.0 5

12.0

2L. O

16 .0
6.5
6.5

24.0
35 .5
4,0

lo.0
2.5
5.5

6.0
25"5
L2.5
9"0
4,0
8.5

I
5

3

3

2

6

4

7

1

3

I
4

2

10

2

3

4

2

3

2

3

5

2

5

TOTAÍ.S:
Iti7... .SCOfeS. 67.0 65 .5 77.5 62.0 81" 5 65.5

r.o -
w. scores (4) (2.s| (s) (1) (6) (2.s¡

2.b BOYS - K-VI (prinrary and elementary) N=20

R* P.1 P.2 P.3 P.4 P.5 P.6

6

5(5.5)
4 (4.5)
3(3.5)
2 (2.51

I(1.5)

6.0
5.0

r7.5
16.5
r1. 5

5.5

L2.0
15.0
16.5
13. 0

1I.5
3.0

6.0
20.5
2L.0
17.0
7.5
2.5

24.0 6

5.5 2

25.0 4

7.0 2

7.0 6

5.0 .-

I
4

5

5

3

2

2

3

4

4

5

2

L

I
4

5

5

4

4

L

6

2

3

4

.36.0
10.5 4 20.5
17.5 2 9.5
6.5 4 13. 0

L3.0 2 4.5
g 9.0

TOTAI,S:
vl . s.cor,es 62.0 71. 0 7 4.5 73.5 83.5 55.5

f.O
h¡. scores. (1)(2) (3) (s) (4) (6)
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TABLE V (continued)

2.c GIRLS K and II (primary) N = l0

R¡t P.1 P.2 P.3 P.4 P.5 P.6

63

s(s.s) 1

4 (4.s',)

3(3.s) r
2 (2.s) 2

1(1.5) g

16. 0

5.0 2 10.0

2 8.0

3.5 1 3.0

4.0 2 4.5

3.0 3 4.0

5 25.5

1 4.0

2 6.5

2 4.5

1 6.0

1 4.0

3 9.5

2 4.5

3 3.s

3 18.0

3 ls.5
1 4.A

2 6.5

1 2.s

2 10.0

2 8.0

3 9.0

1 2.0

2 2.5

TOTALS:
lÂ/. SCOfeS 33.5 29 .5 40.5 27 .5 46.5 31. 5

r.o -
\^7. SCOf eS (s)(2)(4) (3)(1) (6)

2.d, GIRTS IV and VI (elementary) trJ = I0

Rrr P.1 P.2 P.3 P"4 P.5 P.6

6

s(5.s)
4 (4.s)
3(3.5)
2 (2.s)
1(1.5)

I 5.0
3 13.0
4 L2.5

2 3.0

3 16.0
2 9.0
2 6.5
1 2.0
2 2.5

L2.0 I
10. s

4.5 4

3.0 2

4.0 1

3.0 2

6.0 1

4

L7 .0
6.5 1

2.0
3.0 4

2

2

I
I
2

2

6.0 1 6.0
20.0 3 15. s

1 4.s
3.5

1 2,0
5.5 4 6.0

TOTALS:
w. scores 33.5 36.0 37 .0 34.5 35.0 34.0

r. o.
vf. scores (r) (5) (6) (3) (2)(4)

*adjusted ranks have been used"
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TABLE V (continued-)

2.e BOYS K and. II (primary) N-10

R* P.1 P.2 P.3 P.4 P.5 P.6

6

5(5.s)
4 (4.51

3(3.s)
2 (2.5)
1(1.s)

1

1

2

I
3

2

I
2

1

1

3

2

1

1

3

2

2

T

I
I
3

1

1

3

6.0
5.0
8.5
3.5
6.5
3.0

6.0
10.0
4.5
3.5
6.5
3.0

6.0
5.0

13. 0

7.0
5.0
1.s

6.0 2

5.5 2

L2.5 2

3.5 I
2.0 3

4.0

12.0
10. s 3 15.0
9,0 I 4.5
3.5 2 7.0
6.0 I 2.0

3 3.5

TOTALS:
w. scores ?t tr 33.5 37.5 33.5 41.0 32.0

r. o.
IfÌ7. SCOfe.S (2) (3.5) (5) (3.s) (6) (1)

2.f BOYS IV and Vï (elementary) [¡J = 10

R* P.1 P.2 P.3 P.4 P.5 P.6

6

5 (5.s)
4 (4.s)
3(3.5)
2 (2.5)
1(1.s)

2 9.0
4 13.0
2 5.0
2 2"5

1 6.0
1 5.0
3 12.0
3 9.s
2 5.0

t rs.s
2 8.0
3 10.0
1 2.5
I 1.0

3 18.0

3 12.s
1 3.5
2 5.0
I 1.0

4 24.0

2 e.5
1 3.0
3 7.0

1 s.5
1 4.0
2 6.0
1 2.5
5 5.5

TOTAI,S;
w. scores 29.5 37.5 37. 0 40.0 42.5 23.5

r. o.
w. scores (2) (1)(3)(4)

*acjusted ranks have been used.

(s) (6)
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TABLE V (continued)

3.a K and II Girls and Boys (prirnary) N-20

R* P.1 P.2 P.3 P.4 P.5 P.6

6

s(s.5)
4 (4.5)
3 (3.5)
2 (2.5)
1(1.5)

24 .0
10.0
8.5
7.0

10.5
6.0

6.0
2A.A

L2.5
6.5

11. 0

7.0

6.0
30.5
17.0
13.5
9.5
1.5

4

2

2

2

5

5

I
4

?

2

5

5

2

1

4

4

3

6

I
6

4

4

4

1

L2.0 5 30.0
s.5 5 26 .0

16 .5 3 13.0
13.0 3 10.0
€r.5 4 8.5
7.5

; zslo
3 L2.5
5 16.0
2 4.A
s 6.0

TOTALS!:
w. scores 66.0 63.0 78.0 61.0 87. s 63. s

r" o.
v¡. scores (1)(s)(2)(4) (6) (3)

3.b IV and VI - Gir1s and Boys (e1em.ent,ary) N - 2A

R* P.1 P.2 P"3 P.4 P.5 P.6

6

5 (5.5 )

4 (4.5)
3(3.s)
2 (2.51

1(1.s)

I 5.0
5 22.0
I 2s.5
2 5.0
4 5.5

6.0
2I.0
2L.0
16.0
7.0
2"5

12.0 4

26.0
L2.5 7

13.0 3

6.5 3

4.0 3

2¿, .0

29.5
1_0.0

7.0
4.0

30.0
20.0
8.5
6.5
7.0
5.5

6.0
21. 0

8.5
6.0
4.5

11. 5

I
4

2

n

2

9

I
4

5

5

?

2

2

5

3

4

3

3

5

4

2

2

3

4

TOTALS:
w. scores 63.0 73.5 7 4.4 74.5 77.5 57.5

r. o.
w. scores (1)(3)(2) (4)

*adjusted ranks have been used,.

(5) (6)
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TABLE V (continued)

3.c KINDERGARTEN - Girls and Boys N = t0

F_* P"1 P.2 P.3 P.4 P.5 P.6

6

5 (5.s)
4 (4.s)
3 (3.5 )

2 (2.5)
1(1.5)

L2.0 1

10. 0 -?

8.5 2

?Ã

4.5 2

1"0 2

1 5.5
2 8.0

3 6.5
4 4.5

3 18.0
2 LA.5
2 9.5
I 3.0

: 
n_u

I 5.0
2 8.0
3 9.5
I 2.0
3 3.5

2

2

2

I
2

I

6.0
15.0 3 15.0
8.5 2 8.5

I -?.0
5.0 3 7.5
2.5 I l.s

TOTALS:
w. scor'es 39.5 37 .0 35.5 24.5 44.5 29.0

r. o.
h7. scores (2)(6)(1)(5) (4) (3)

3.d II Girls and Boys N-10

R* P.1 P.2 P.3 P.4 P.5 P.6

62
5(s.5) -
4 (4.s)
3(s.s) r
2 (2.5) 3

1(1.5) q

12.0
1

I
3.5 2

6.0 3

5.0 3

1

5.0 3

4.0 2

6.5 3

6.0 1

4.5

6.0 2

15.5
8.5 2

10.5 4

2.0
2

rz.a 2

3

8.5 1

13.0 2

)
3.0

L2.0
15.5 4

4.5 1

7.0 2

4.0 I
2

24.0
4.5
6.5
2.0
2.5

TOTALS:
w. scores 26.5 26.0 42.5 36.5 43.0 35.5

w. scores (3)(2) (1) (5)

*adjusted ranks have been used.

(6) (4)
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3.e IV - GirLs and, Boys

T.ABLE V (continued)

\f=L0

R* P.1 P.2 P.3 P.4 P.5 P.6

6

5(5.5)
4(4.5) 2 8.5
3(3.51 a 13.0
2 (2.51 L 2.5
1(1.5) 3 4. 5

I 6.0
2 10.5
2 8.5
3 9.5
2 4.5

12.0 3

5.5
4.0 2

6.5 I
2.0 3

4.0 I

18:o

8.0
3.5
7.0
L.s

6.0
10.0
4.5
6.5
4.5
3.0

6.0
16.0
4.5
3.0
2.5
4.0

1

3

1

I
t
3

I
2

I
2

2

2

2

I
1

2

I
3

TOTALS:
w. scores 28.s 39.0 34.0 38.0 34.5 36. 0

f. O.
Ì¡tI . SCOfeS (1) (21(6) (s) (3) (4)

3.f VI GirLs and Boys [rf = 10

R* P.I P.2 P.3 P.4 P.5 P.6

5 (5.5 )

4 (4.s|
3 (3.5)
2 (2.51

L(L.5)

; slo
3 13.5
4 L2.5
1 2.5
I L.0

2 r0.5
3 12.5
2 6.5
1 2.s
2 2.5

; 20.5

2 9.5
2 6.5
2 4.5

1 6.0

5 2L.5
2 6.5

2 2.s

4 24.0
2 10.0
L 4.0

L 2.s
2 2.s

1 5.0
L 4.0
1 3.0
r 2.0
6 7.5

TOTALS:
lv . scores 34.5 34 .5 40.0 36 .5 43.0 2L "5
f.O.
w. scores (2.5) (2.5 ) (5)

*adjusted ranks have been used,.

(4) (6) (1)
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LTST OF

TABLE VI

RANK ORDERS OF WEIGHTED SCORE TOTALS
FOR"'AL[ MATRICES.IN TABLE V ..-

P.1 P.2 P.3 P.4 P.5 P.6

L. TOTAL Ss, N=40

N=20

N=20

N=10

N=L0

N=10

N=10

N=20

N=20

N=I0

N=10

N=10

N=l0

(21

(4)

(2t

(4)

(1)

(21

(2)

(4)

(2)

(s)

(2)

(1)

(2.5 )

(4)

(2.5)

(3)

(21

(s)

(3.5)

(4)

(s)

(s)

(s)

(s)

(6)

(5)

(3)

(3)

(1)

(4)

(1)

(3)

(3.5 )

(s)

(6)

(6)

(6)

(6)

(4)

(6)

(6)

(1)

(2.5)

(1)

(3)

12t

(1)

(1)

2.a G:K-VI,

b B:K-VI¡

c G:K-II,

d G: IV-VI ,

e B:K-II,

f B:IV-VI,

3.a K-II:GB,

b IV-VI:GB,

c K: GB,

d, fI:GB,

E TV:GB,

f VI:GB,

(2)

(3)

(4)

(r)

(6)

(2.5)

(5)

(4)

(3)

(s)

(2t

(5)

(1)

(s)

(1)

(3)

(s)

(4)

(6)

(6)

(6)

(6)

(3)

(6)

(3)

(1)

(21

(4)

(4)

(1)
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selected sex/grad,e categories. The most prominent feature
of Tabre vr is not in ternis of a d.ifference but rather in
terms of a simiLarity of response. Rank orderings of 5 or
6 for patterns 3 or 5 occur repeatedly. Grade rv girls
and boys are the onJ-y cat,egory having both patterns 3 and

5 ranked other than 5 or 6. Any cifferences in ranking,
according to grade or sex, are effected l-argel-y by varia-
tions in rank orderings for patterns l, 2, 4, and 6.

Exceptions to the general case wiLl be noted in connection

with significant inter-correrat.ions between categories.
Patterns in rank ordering of weighted score totals

that indicatea possible reinforcement or extinction of
response to the various rhythmic stimuli were looked for ir¡

Table vr. Evidence, for example, that there was reinforce-
ment of response Èo "dj-fficult" rhythms as children
progressed through the grades irr school, with corresponding

evid.ence that response to "simple,' rhythms \^ras extinguished,

would be of great value to curriculum planners. The

pat,terns that were looked for, indicating reinf orcen-rent or
extinction were not found, with the possible exception of
the unaccented quarter-note rhythms (p.1). Rankings of
response to P.l for K, II, IV and VI shows a relatively
high ranking of 4 aL the K-level and a tenderrcy for pro-
gressively lower rankings through grades IIr IV and VI.
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Rank Order Correlations (r") Between
Categories of Ss

Rank ord,er correlation (r= ) between the various
categories of ss were caLculated. The results are found in
Table vrr, page 6l-. The r" correlation coefficient, for
Boys:K-VI and the total group (.ea¡, and the == for Boys:

K-fr and the total group (.99), d,eserve particular at.tent,ion.
The further correLation of Boys:K-rr with Boys:r-vr (.99) is
also worthy of note.

The findings reported in this chapter included a
report on the opinions of experts relevant to the study.
Also included was a graph represerrting the response curves

generated by the experimental group as compared to a control
group. Evidence was presented to support the use of rank

orders that had been adjusted for "ties" as the basis frorn

which the remaining tabres should be generatecl. The tables
that \^/ere genera-ted on the basis of the adjusted rank

orderings in turn yielded data from which conclusions for the

study were to be drawn.



1. Total Ss

2. G:K-VI

3. B:K-VI

4. G:K-IT

5. G: TV-VI

6. B:K-IT

7. B:IV-VI

8. K-II:GB

9. TV-VI:GB

10. K:GB

11. If : GL{

L2. TV:GB

13. VI:GB

TABLE VTT

MATRIX OF rs CORRELATION COEFFICIENTS
(decimal point omitted)

64

9 4t, 56

54 99*

77 30

99* 61

77 19

54 99*

83 33

49 79

49 80

-03 -47

90r, 61

54

66 20

99* 53

83 09

49 100*

94* 26

31 7L

60 7L

-09 -7L

99* 56

73

43 81

20 53

49 93*

03 44

7L 56

-7r -04

56 96*

09

94* 26

26 7L

26 7r

31 -7r

79 56

20

49 t4

09 -43

93* 36

-J/

64 -2L ol
H



CHAPTER V

SU}IMARY A}rD CONCLUSTONS

Summary

Tn thís study attention has been drawn to sonre value

oriented questíons that are krei-ng raised. about education.
rt i,,ras pointed. out tha.t answering these questions at this
time was related, in part, to the necessity to just,ify tkre

high expenditures on educat,ion to the agencies responsible

for providing the monies for eilucational needs.

It was noted that at the same Èime value oriented
questions were being askecl ak¡out education in general,

educators were becoming increasingly ä.!\?are of Èhe need to
have a new look at the value of particular progranìs. For ê_

music educator, evaluation of programs is made pa.rticularly
difficult by a. lack of objective measurement data in
domains of the affective realm. rt, was the rack of such

d.ata that provided much of the reason for initiatinq this
study.

A survey of research procedures that might be use-

ful in generating objectiv'e data in the affective domain

lead to an awareness of psychophysíclogy. It became

apparerrt Èhat the application of this rel_atively new

d.iscipline to problems irr music education was Likely to
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produce vrorthwhile results. Findings of this study that
appear to have confirmed this possibility included the

following: changes in heart rate (HR) occured in the
presence of rhythmic stimuli. These changes \^/ere independent

of normal changes in IiR such as those attributed. to sinus

arrhythrnia. rt was possible to rank ord.er the rhythmic

stimuli according to the HR changes coincidental wíth each

of the stimuli. Examination of the resulting rank orderin.g

produced. objective data that provicled ar¡ al-ternative source

of information to expert opinion that has served as the sole

basis for curriculum evaluation in the past.

Conclusions

Conclusions from the study are organj-zed under two

main headings. FirsÇ there is the question of how, in the

líght of psychophysiological research, the study's findings
are to be interpreted. Second, harring arrived at an

interpretation of the findings, what are the implicatiorrs

of the findings for curriculum evaluation.

It has heen demonstrated that Ss responded

differentially to the six rhythmic stimuli used in the

stud.y. Differentiation of response v.¡as based on the varying

increases in HR that accompanied Èhe stimuli. The inter-
pretat,ion of the observed increases irr HR is made difficurt
by the fact that much of the research reported in the

review of literature noted acce]-erat.ion of HR in response
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to stimuli tha-t were judged to have been noxious to the ss.
(Hord, Lubin, and Johnson, L966 in commenting on the

findings of Lacey, L959 a:rd Ohrist, 1963). Set against this
int,erpretation of the sigrríficance of HR accer-eration,

acceleration being synonymous with the positive "sign of
the overall HR responses" (Hord, Lubin, and Johnson, Lg66) ,

\4ras the observation by Roessler, colIins, and Burch (1969)

that HR acceleration typically âccorr^.panied presentation of
auditory stíniuli. Tt is difficurt to avoid. the concl.usion

that audi-tory stimuli are of a mode that elicits a defen-

sive reflex froni ss with its concomitant acceleratory HR

(Raskin, Kotscs, and. Bever, 1-969).

In terms of the present study tlre opj_nions c¡f

experts have been given as evidence to the effect that the

auditory stímulí used in this stud.y v¡ere not "noxious" ancl

yet the overall sign of äR change was positive. A possible

explanation for Èhe discrepancy between the judgment of the

expert.s and the consistent increase in reported HR, is to
be founci in a research report by Edwards and Alsip (1969).

They hrere referring to the conclusions of Lacey et al (1963)

with regard the possíble link between pleasant and.

unpleasant stimuli and HR deceleration and. acceleration. rt
was argued. by Lacey that pLea-sant-unpleasant stimuli were

not dÍchotomous but were ordered along a conÈinuürp,.

Assuming the ord,ering of stinuli aLong a continuurn to
pertain here, iL is ccnceivable that be]-ow the threshold of
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what might be consídered noxious there exists a range cf
stimuli that are irritating in a manner Èhat, rnight be betÈer

d-escribeci as being stimulating. At this point it becomes

hreuristically appealing to suppose that the hurnan 'fond.ness"
for rhythm is an attribute of the psychologícar neeci for
just such irritation (st,imulation). The desire to be in the
presence of rhythmically orienÈed music may be a form of
thrill seeking the furfilment of a temporary need for a self
imposed. state of anxiety.

rt wourd seem however, that the acceLera.tion cornponent
is probably the rêsporrsê associated with anxiety and
that the deceleraÈion observed. in these experiments
niay be associated with preparation to "attendl to any
type of stimulus event 

(Deane , 1969)

rn this context it becomes understandabre that rhythmic

stimuli frequently elicit physícal response such as d.ance,

since motor activity is typically asscciated with attempts

to relieve a person of states of anxiet,y.

To summarize, the rhythmic stinuli preserrted to the

Ss in this study are thought to fall above the leve1 of
wtrat migtrt be considered pleasant, on the pleasant-unpleasant

continuum of stimuri, and below the threshold of what might

be carled noxious. From this it is concluded- the stimuli
assocj-ated. with low ranked leve1s cf HR response are

measures of affective indifference and the high stimuli
associated with high ranked levels are neasures af the

extent Èo which the Ss found the rhythms ',thrilling".
On the basis of this interpretation of the meaning
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of FIR increases a number of conclusions are drawn from the

findings of the study that have implications for curriculrrrn

evaluation.

The first conclusicn is that children in this
restricted sample show a tendancy toward extinction of
response to a repeated quarter-note ::hythm. The repeated

quarter-note rhythm would seem to represent the lower limit
to what children fínd ínteresting rhythmically. on the other
hand., although the Ss response to the syncopated rhythm of
pattern number 6 was as indifferent as the response to the

qua-rter-note rhythm, a símilar pattern of ext,inction was

nc¡t evid.ent. This leads to the conclusion that Ss were

unable to extract rhythmic meaning from p.6. p.6 then

becomes the upper limit to the kinds of rhythms likely to
st,imulate childrerr K-VI.

Id,entification of P.6 as being beyorrd the rhythmic

interest of element.ary school children is given added

credence when we come to draw concrusicns about. the fifth
and sixth rankings for patterns 3 and 5. In terms of
rhythmic difficulÈy it may be recalled that experts rankeö

patterns 3 and, 5 in fifth and second positions respectively.
The fact that the childrenrs respcnse Èo these rhyÈhms show

that they are 'rthrilled" by them seems to be another way of
sayirrg that the childrerr need much more experience with
rhythnns similar to P.3 and P.5 before they are ready to he

stimulated by r.ore sophisticated pat,terns such as p. 6.
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The implications for curriculum evaluation from this
conclusion are both in Lerms of song sel.ection and also in
terms of the musical activities that migtit be suggested- as

being valuable to a child's rhythmíc development in the

elementary school. The poSrularity of songs requiring the

enunciation of many sylla_bles to the beat eg. Grandma

Grunts, What Shall We Do With A Ðrunken Sailor and The

Drummer And The Cookr rnây very well depend for their
popularity on the measure of "thrill-ingness[ the Ss have

given to pattern 3 of the study. Furthermorer the high

ranking given to pattern 5 immeciiately suggests the

desirability of incorporating into the singing of the songs

of a rather coflrmon rhythmic content, opportunities for the

children to accompany themselr¡es orr insLruments that arlow

for an active motor response. Instruments such as song

bells, xylophones, autoharps, percussion instruments are

appropriate for this purpose. The point to be nade here is
not that this kind of musical enterprise shourd become a,n

end in itself, but rather that children neeci the oppor-

tunity to become satiated. with conìmon rhythmic experiences

before they are likely to be ready to be stimulated by more

sophisticated rhythms. It will always have to be borne in
mind that some children will pass through successive stages

of becoming satiated naore quickt-y than others, Evidence tc
support this remark is not difficul-t to find when attention
is given to individuat ss responses to the rhythmic stiniuli.
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Other implications for curriculum evaluation derj_ve

from findings that shov¡ significant correJ,ations between

Boys:K-VI and Total Ss (.94), Boys:K-II and Total Ss (.99),

and Boys:K-II and Boys:K-VI (.9e¡. It is concl-uded. from a

comparison of the correlations between Èhese categories of
Ss with all other significant correlations, that boys alone

correlate with the Total group, with Boys:K-fI contributing
most to the correLation. Boys:K-II are therefore the best

pred.icÈors of how clrildren I-VI are like1y to respond to
rhythrnic stimuii. Much time and expense can thus be saved

if further studies of the kind reported here concentrate on

monitoring the responses of boys in the 5-7 year o1d range.

Final1y, attentíon must be given to conclusions tci

be drawn from a comparison of the opinion of the experts

as compared to the findings of the study. In one instance

an expert, did not anticipate the stuc-ly's f indings in any

way. In the remain-ing four instances, the experts were

su.rpriseC to varying degrees, when they compareci their
opinions with the stud.y's findings. At no time did they

suspect, for irrstance, tlnaL 2 of tkie 6 stimuli would be

preferred by all but one category of student. It is the

fact that there were surprises tkrat suggests the need for
objective data to supplement the opinion of expert,s wherr

mus j-c programs are being eval-uated and further, it is
concluded that the appl-icatiorr of psychophysiological

techniques to the affective domain is one uray to produce the

necessary data.
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TOTAL HEART RATE SCORES
EVERY 3 SECONDS OVER

BASED ON REAÐINGS TAKEN
15 SECOND INTERVALS
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APPENDIX I (conLinued)

Pattern 3 Pattern 4
1 2 23 Totals
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APPENDIX I (continued)

Pattêrn 5 Pattern 6
2 3 Total-s 3 Totafs
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APPENDIX I (cont,inued)
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APPENDIX I (continued)

Pattern 3
23 Total-s l_ 2 3 Totals
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APPENDIX I (continued)

Pattern 5 Pattern 6
23 Total-'s I 3 Totals
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