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Computer-assisted instructional programs have been

developed at the State University College at Potsdam, New York, to
teach basic concepts of music theory. The Computer-based Learning
Experiences in Music Fundamentals (CLEF) project has spawned computer
assisted instruction (CAI) programs which use an IBM 360/30
configuration with 2741 terminals and the Coursewriter, BASIC, and’
APL languages. CLEF is intended for students at all levels of
proficiency and provides an opportunity for flexible, self-directed
study. These CAI programs in music theory, fundamentals, and Greek
theory are collateral to coursework, are usually recommended rather
than required, are available to all students, and are organized to
permit the student to take what he wants when he desires it. .Future
developments may permit CAI programs to teach harmonization, voice
leading, cadence formulae, and compositional concepts; in addition,
scores may be displayed, problem solving will be possible with APL,
and electronic music can be studied using a FORTRAN-based program. TO
maximize CAI contributions, however, it will be necessary to overcome
the assumptions that CAI must be programed instruction (which,
addltlonally, is "friendly" to students), and that the computer is
going to replace the teacher. (PB)
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The computer, an accepted and essential ancillary ccmponent of everyday operational

wrocedures for business, industry, many professions and most brarches of the

sciences, has

cmerged as an extremely useful pedagogical tocl. For the past several years, experimen<tc

:xploring computer usage as part ¢f the instructicrnal prcecess have heen

conducted; the

computer's potential as a participant in the teaching or presentation of certain aspects of
wusic instruction, particularly thkeoretical concepts, only recently has been examined to any

zxtent.

A very important goal in the preparation of ccmputer~assisted instructional programs in
susic theory is the development of a network of basic thcoretical concepts within the mind of

the student. The content of the programs is detereined by the basic nead of
<0 acguire a mental hank cf fundarental data that can be used in a variety of

music students
applications.

"he devslopment and irmplementation of programs that utilize +the computer's inherent

~apabilities provide challenying cppertunities for students and instructors.

1

Since 1967, computer-assisted instructional programs in music theory have been developed
2t the State University Ccllege, Potsdam, New York. The branching and strand organization of
+he programs develcped under FPrcject CLEF (Ccmputer-based Learning Experiences in Music

*updatentals) constitutés a curricular grid that offers maximum flexibility in

usage. The

varied educational envircnment at the College ©provides an ideal opportunity to test the
orograms as they davelop. The positive responses ané constructive suggestions from over six
.zundred students whc have experienced various seguents of the available programs have
- Tontributed to proyram development and have demonstrated “he validity of computer usage in

-~he teachiag of music.

The programs primarily are designed {or collateral and éupplementary
Theory or Comprelensive Musicianship courses. They have been prepared through

use with Music
collaboration

»f the Crane School of Music (Ralph J. wakefield, Dean) and the Ccmputer Science Department

{Alan R. Stillman, Director).

Iritially, hardware included an IBK 1401 configuraticn and 1050 terminals. Since 1569

#&n IBM 360/30 corfiguration with 2z741 terminals or 2260 CRT's has been in use.

The princiypal

zrograrming languages 1is Coursewriter (mcdified versions cf I¥ and III); some work has been

zrapared in BASIC, and currently, cowvnsideration is being given to APL.

Musicianship, innate or to vwhatever extent developed, is not dependent solaly on an
“uandcrstanding of music theory. It is impossible to bhecore a complate musician, - however,
without possessing a thorough kncwledge of the materials and structure of music. The study
-f the theoretical ccucept of music pust always parallel and be rela*ed to study in music
.istory, applied wusic and perfcrmance. Music theory must never become a rigid discipline,
20 academic that it is a eseprrate study, an entity unrelated to other aspects of pmusical

tndeavor, or ever, perhaps, Lo music itself.

The primary function of thke ccrpputer as a participant in music instructional processes
.S to nrovide mavipur cpportunity for self-directed study cf rparawmetlically delineated
rorcepts and matcrials. Interded for use by students at any lcvel of proficiency, program
regmnents considezred rost appropriaste may readily ke selected for. study or review.

Because of 1its dirherant <capabilities, the «computer has the potential to provide a
vedagogical thrust of its own. Unlike any other instructioral aid, it can offer a variety of
‘rogramming capahilivies, ranging from the most siuple linear sequances to extremsly conmplex

sroblan-sclving and simulation pregrans.

A very important facet of Prcjact CLEF 1is the opportunity available to test the

lw=veloping programs in a varied curricular and educational envircnment <“hat
~lifferent =tvpes ond levels of students. At Potsdam, "Rescarch, Development,

involves many
Implementation

O.ng Testing," have pever been linked to the particular content cf specified courses and have

J.lvays benefited fvon the exporiences and commerts from large numbers of students.

=. .
Q G e
‘ FILMED ‘
ERIC FROM BEST AVAILABLE C.OPY

Aruitoxt provided by Eric:

- e




EE

L o . (/u/%/:wg

The- studant enrollment at the Crane 5School of HNusic, State University College at
Potsdan, currently (1972-73) is agproximately six hundred majors, including undergraduate and
graducte students in a variety of concentrations. Typically, about half of these are
znrolled in Music Theory or Coaprehensive Musicianship courses, wusually .taken during the
freshman and sophomore years. Tha total student body of the College includes approximately
4,300 students representing a #ile diversification of interests and needs. Many liberaliarts
rajors, outside music, elect music courses &s part of their academic requirements. The
computer-assisted instructional programs are available to all students on a sign-up basis.
nuring any given semester, apfiroximately one-third of the mnmusic majors and many other
students experience various segments of the programs available. Additionaily, the programs
Are2 available to in-service area teachers, many of whcm are enrclled in graduate courses.

The paradigmatic organizaticn of the CAI programs devgloped under Project CLEF reflects
the basic philosophies of the duthors.

1. The programs enhance and are collateral +to coursework; they do not replace or
rTepresent ‘any particular course. ’ -

2. The programs are seldom required; they are frequently recommended.
3. The programs are available on a s=ign-up Lkasis to all students.

4. The strand orgarizaticn of the programs. allcws the student to take all or any
pcrtion of the programs available; segments may be taken in any order, or repeated

as often as desired. .
-

Programs_currently in_use
1. Husic Th2ory I: 14 units on Music Furndamentals. Dialogue, action response format;
ktranching and strand organization; accomnpanying exglanatory manual. Units include
sections on Intervals, Clefs, Trichords, Tetrachords, Scales, Modes, Signatures,
Transposition. :

2. MRMusic Theory II: 10 units. #fultiple choice, recognition format, strand
organization; accompanying reference manual <¢c¢-taining material related to
questions. Bnits include sections on Scale and Chord patterns and structures,

Signatures, Ccunterpoint, Harmornization, Analytical prcblems.

.

3. HUSICFUN: 10 units on Music Fundamentals. Dialcgue, short answer iction response
‘ format; branching and strand organizatiorn. Program is designed primarily for
students with limited background. Qunestions are randemly selected by computer from
"question tanks" related tc each concept. Units inclede sections on Intervals,

Tetrachords, Scales, Chords (various types), Harmcnization, Chcrd Projressions.

4. Greek Theory: Programr is designed as a study review of ancient Greek musical
theoretical concepts. Infcronation retrieval and guestions are in random access
format. The student may choose to have information cnly, information and related

questions (for example, d<finitions, and applications), or questions only.

The addition of =<sound <capability (interfaced organ, synthesizer, or other sound
g2neration unit), planned for the near future, cfters opportunity for the devalopment of
dicration and identification exevcises, error recoguition, meledic vovement, and certain
problem-solving functiocns. A few exauples follow:

1. In an accompanying manual, cr preferably through a visual display, the student |is
presented with a pattern such as:

o
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The computer Wplays" the first three pitches, frlus c¢crne or two more. The student
then identifies the additional pitches by typing letter names or by pointing to
their position cn the screen with a light pen {(depending on hardware capability).

In a manner similar to the above, the student is toléd the naase of the first pitch,
then several more are played--all of which he then identifies in order.

Identified by computer Identified by student
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A chord is presented in the manual (or cn the screen) which differs from the one
that is played. The "chord" may be played as a vertical-*sﬁwultaneity or a8s an
arpeggio. .
Hritten or displayed Played
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The student then identifies the ™incorrect" note. % !

As
cost,
the

progrum plauning hecemes more challsnging,
needs of individual stuldents.

A melody 1is préesented on the screen with certain notes marked "x". Tha melody is
then played ccopletely. The student indicates the names of the missing pitches.
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A cantns firmus is presented in the manual or on the screen. The student is asked

to writs a counterpcint tc the cantus firmus, follcwing rules discussed in class.
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A chord progression is presented, over which the student writes a melody.

Student ! vy e —  —
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In each case, an incorrect designaticn or response by the student would bhe
identified and "comment<d upon' by the computer. A ccrrect recsponse would receive
an "“O.K." cr similar statement from the machinc; the program would then go on to

the next guesticn.

Potential

more sophisticated equipepent (hardware and software) beccmes available at reasonable
rore {lexilble, and much more adaptable to
Th2 highly developed state cf the techrological art today

O0fiers an array of possibilities; for practical purpcses, however, cnly a few of these are
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presently availablé. Of "these many developments, fcr the hopefﬁlly fairly near future the.
following are of particular interest:

1. The development of a two-way organ (or other keybcard instrument) interface for
teaching harmonizaticns, voice leading, cadence fcraulae, The student way , thus
"play back" his responses. -

2. The - graphic tablet (Fand tablet) with a dicticnary cf machine r2cognizable hand
generated symbols (alphanumeric and mustical), use€ul for teachiny compositional
ccncepts in various styles. _

3. An interfaced computer-wanaged micrcfiche reader (random access of particular
frames is easier than -with microfilm), wuseful fcr displaying <scores and cther
nusical segments. N .

4. The problem-solving capability of APL type languages cffers an additional dimension
to the teaching of musical concepts.

5. The capabilities of the FORTRAN-based Music V program (developed at Bell
Lakoratories and recently mcdified as HMusic 10 at Stanford University) offer
additional resources for the purposes of teaching musical concepts and the study of
certain asgects of electronic music.

The computer has proved its wvalidity as a participant in the p2dagogical prccess. The
real potential of CAI 1lies in the direction of heuristic possibilities - <flexible,
individualized, guided instructicn--and away frem tha ccencept of antomatad pregrammed
insrructiorn linked to a course by course lock-step curriculunm.

Problenms

Educatiorally speaking, we are in a pericd characterized by changing attitudes,
challanges to established methods and procedures, ard constant transition. Qur continued
effort must be to try tc improve the instructional process for all ccncerned--not just look
for n2w ways to prasent the old material better (faster?}.

Unfortunately, CAI dzveloprent has been hampered by certain initial and somzwhat still
p2rsis*ent misunderstandirngs and misconceprions: a) that CAI must be & kind of programmed
instruction; b) that the cowputer aust seem "frierndly" to students (hence, the ilnclusion of
“"friendly, encouraging ccpuwents"™ in many programs); c¢) that the comgputer is going to replace
the teacher. Instructicnal s2gments may and do invclve "prcgrammning"; the best instruction,
howevar, is not "programmed™. It has heen 2uply demcnstrated at Porsdam that students come
to the +erminal tc study ani the less dialogue used in the program the better. Obvionsly,
the computer is not replacirng anycne; certailn tasks nay «hange, however, and others may
dzvalop, as in any business as time gc2s on. lopefully, these miscornceptions are being
clarified. The biggest and perhaps only problem is to determire the best ways to utilize the
cipabilities of the computer in an ever-changing educatioral environment.

Needed at present are time and support: time to develop the team-~-zucthor, programmers,
and technicians to write, de-bug, izplement and test programs; suppert (administrative and
financial) to provide pregramming comp=tence plus zcme dollars fotr hardware and software. At
this point it would seem that large awmounts cf woney are unnecsssary; smaller amounts are
nzeded to enable the team to plan and work together to optimally utilize presently available
zyuipment-~adapting and nmcdifying as necessary for wmusical aprplicatrions. .

Conclinsicn

of the existing technologies available, only the computer «can approach the
accomplishment of most of the instiructional needs that have always been met to some degree
and in one wvay or ancther by the teacher in the classroom. As cany basic instructional needs
are mat by tc¢chnoloqgy, teachers become more free than ever before to conceptualize and
interrelate with students the many facets of any particular discipline. As a participant in
the instructional process, the computer demonstrates the capability of offering a cybernetic
rather than rigidly grogrammed apgroach.

*Address corcespondence tc Dr. Earle Hultberg.
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