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PRESCHOOL
BLOCK
LETTERS

o5t kids aged 100 weeks 10 100 years old ars
fascimated by computers, And small kids are reale

Iy fascinaied by A computer’s video screen: it's
like & TV, but they can contral it. When mine were just lear-
- ning ihe alphabet, they would wrigglc in between Dad and
the compuier, then push the “A°" key 50 an A" would
pop ena the screcn. But the popping part was the problen.
A _compuater docsn’t draw (wride) ketters on the video
sereen—it *pops"’ up the whale keuer aL once. (Or 21 least
t0 our slow eyes it “pops’’ the whole letter at once ) But
i cain't just squeeze a crayon and have a letter pop onto
a piece of papcr. They have Lo learn a serics of hand mo-
tions in order 1o make a recognizable A" an a piece of

pes,
b just maybe the computer could make Large letters by
popplag short line segments. in sequence onto the screen
. . “This was the start of my idea. The finished preduct
is in the program that follows, Preschool Block Letrers. And
ke intervening (gory) details are aboul data compaction.

Mast home don’t kave poi
graphiics, but they do have character graphics 1hat can pro-
duce line scgments at various angles. Thas, 1 thought, 1
would build the kiiers and pwmbers from shon line
segments. Easier said than done. What 1 really needed 1o
Tuild the letters and numbers was soiie help. Forunately,
my wie, a teacher, me the correct way to form
Ietters; 1, in turn, taught the computer,

Then | had 10 store about 3500 pieces of information coa-
cerned with which line segments o where to ferm cach le-
1er and nember. Each piece of information as a number
reguires 4 1o B bytes depending o the computer. But sirings

require anly ene byle for each stored character, And among
letters, numbers and punctuation marks, there are erough
different charastiers 3o that over 40 unique values can be
stored wsing only one byte per value.

Furthesmore, sirings ean be very long, so this helps hold
down the overhead to identify each string. Thus, to change
the piece of information to the value of a valid ASCH

characicr, | just added a sonstant to cach pisce of infor- .

maian, The characters were (s grouped into sicings, and
the sirings sored in DATA staiements. The SEGE and ASC
functions retrieve the information as required. And tha's
how computers came fo drtw sather than pop letess.
Mote: Make sure ALPHA LOCK is DOWN.

*  EXPLANATION OF THE PROGRAM
Preschool Bloc]

Lerters
Lines Nos. 1 )
0338 é’:‘;’#‘.&%““ﬁ:’.& for 3 e or mumter
340-360 g.sl\am ASCH cods 1o number between & and
360490 Draw line segments of letter of number in an
16059 Srone s

geometry of “W™ in amay.
o

S
IT00-240  Define line scgment characters wsed to make k-
ers

05062 100 Input word froem user,
20103320 Have litke man hold up letier,
23302430 Get key pushed. 17 it marches letter that man i

shed. I
holding, then draw Letter.
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Homework Helper: Students o
their class assignments on paper
In the wsual way. .. . and then

can use the Homewark Helper (o |
quickly carrect their assignments, |
il Pl et

he Homework Helper serics i dosipned 1 quickly

l give answers 1o students shecking their

assignments. I1 s not meant 19 be a tuicrial: i does

not teach concepts nor quiz the student. Rather, it gives

the answers to the problems without showing all the in-
iermediate steps.

The students are encouraged 1o do their class
ASSIEAMEnts on paper in the usual way, writing the pro-
blems down and working the problems step-by-step.
Then, they can uss the Homework Helper 10 orrect their
assignments quickly,

Fructions

This pregram, involving fractions. is for correcting the
homewaork problems of elemeritary sehool math students
{4k, Sth, and 6th graders). Wrinien in T1 BASIC, it
employs color graphics and sound, and is interactive,
There are seven sections, each introduced with a simple
color representation of what that scction i doing with
fractions. Musical phrases. from Mendelsohn, Handel,
and Besthoven are played ai the same time,

1. Eguivalence. Two fractions arc of the form

A_C

55

Any one of the four positions can be the unkaoewn, The
user designates the unknown, and inputs the theee given
values. The compater finds the unknown and prints ihe
equivalent fractions, A student can also use this section
1o find equivalent ratios.

2 The user inputs a and
denominatar. The computer simplifies {reduses} the frac-
tion or tells if it cannot be simplificd.

3. Multiplication, The user designates the number of
fractions to be multiplied, then enters the numerator and
denominator for each one. The computer multiplies them
and simplifies the final fraction.

4. Divislon. Two fraction are entered; the first s then
divided by the second, and the answer is simplified.

3. Addition—Like Denominatars, The wser specifies
the number of fractions to be added, the common
denominator and then eaters the numerators. The com-
puter adds the numbers and simplifies the resull.

. Addition—Unlike Denominators. This seclion may
be used to-add fractions with ike ot unliks denominaters,
The wser specifies the number of fractions up 10 five
{which sheuld be sufficient for elementary school
mathematics), and then inpuis the numerator and
denominator of cach. The compater adds the fractions

and simplifies the result. A student can alse use cither

Seslion 3 of & for subtsaction problems by entering a
negdlive numerator,

168 The Best of #9'er  Vohome 1

7. Compartsons. As many as ten lractions may be com-
pared on = number line, The user cnters the number of
fractiens to be comparcd fup 1o ten), and then enters the

and d Feach. 71 uter then
arranges the fractions fram the smallest to the largest and
prints them,

To stog any section of the program press SHIFT C.
To restarl, enter RUN.

Simplifying Fractions

One basic technique of simplifying fraciions is 1o sin
with the numeratar as the first Tacior and see if it can
be divided cvealy inta the denominater. 1 it can, bath
numerater and denominator are divided by that faciar
immediately 1o yicld the simplified fraction. 1T the
denominator cannot be evenly divided, the factor is
reduced by one, and the numerator and denaminatos are
tested 1o see if they arc divisible by the new facior

I each successive test, the factor fs reduced by ane
When both numerator and denominatcr can finally be
evenly divided by the Facior, that factor is the geeatest
common factor, The mumerater and denominator are
then divided by this factor fo yield the reduced fraction

For larger numbers, the techiique can take a lot of
time, In this program, the alzorithm hos been snade more
efficient by first checking 1o see which is small er, the
numerator or the denominaior, In improper fractions the
denominator will be smaller, The starting factor, PLIM,
is set cqual te the smaller number (Statements. 1380 to
1410,

Angsher efficiency techniqus is nat 1o test all even face
tars if either pumerator of denominator is an odd
number, This technique cuts the scarch time in half. In
Starements 1420 1o 1450 the step size, 5, is st equal 1o
-2 il cither the pumerator or the denominator i odd;
S8 301 cqual 1o~ 17 both numerater and denominatar
are even numbers.

The simplifying algorithm is implemented with a FOR-
MEXT loop. The starting trial factor Is reduced by the
Hep size, S, 1o a lower limit of 2 in line 1460

Wiihin the laop, Statements 1460 10 1510 5e1 A = NS/P
fwhere NS Is the numcrator) and set B = DS/P (where DS
is the denominatos). Then they check 1o see if
A= INTLA), il equal, then 1 = INT(B} is checked. If both
Hlatements are true, the simplificd fraction is A/B. Othar.
wise, P is incremented by 5, and the loop continues, §f
the lower limit is reached withowt finding a suceessluf Fac-
tor, the user is motified that the fraction cannot be
simplified (Statements 1520-1540).

When combining several fractions in multiplication or
=ddition, another efficiency technique sets the starting
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Tactor cqual to the largest denominator of the orginal
Tractions (Statements 2250-2340). The commen denom-
inator may be much larger than ihe original
denaminators, but the largest facior will always be the
largest original denominator.
parisons

The schoalreom technique for comparing Fractions is
‘o find the common denominator and then compare the

justed numerators. This techaique is far too slow for
computers, especially when comparing many fractions
and/or lractions with lasge numbers. A very fast techni-
que which achieves the same result Is to eompute and
compare the decimal equivalents of the feactions,

As the fractions are read in, the numerator NNN (1)
is divided by the denominator DD (1) and stored as a
decimal fraction in two identical arrays, FRC{l) and FRDD
() (S1atements S170-5230). A standard sor routine ioris
the first array FRC from (he smallest 1o the largest, The
subacripis are changed as the decimal fractions are ar-
raniged in order (Staicements $250-5330),

The first element of FRC is compared with cach ele-
ment of the second array, FRD, When 2 maich is made,
he subseripd value J is used 10 retricve the numerator and
deneminator of the corresponding fraction for pri nting.
The process is repeated in order for each element in the
FRC array (Stawements 5340-5390),

EXPLANATION OF THE PROGRAM
Homework Heiper: Fractions

Line Nas. X

160-110  Seis T and T2 for the time in the music
statemen: i

180250 Defines characiers and colors in four different
characuer sets for wse in graphics.

260-390 i een, "HOMEWORK

410-550 ractions™ and blinks an outline of
asterisks araund h,

SRO-640 Prinis the menu sereen for the seven sections
of the program,

G100 The user presses a key 10 chouse which of the

sections bs wantcd, und the compuzer

branches to thal section.

749850 Prinis the screen for Equivalence.
Asks for the unknown, A,8,C, or D,

9701190 Depending on which is Kaown, asks for
the iven values and alcutaies the unknown.
1T the unknown ks not & whale number, i will
b rounded ro two decimal places.

1200-1280  Prints the cquivalent fractions.

1240-1310 Asks if there b anodher problem or 1o stop, 1f
2" is pressed, the meng sereen is retumned,

1320-1350  Prines sereen [or Simphifying.
Asks. for the Traction,
Sunplifies s The result.

ar go 10 menu screen.
s screen for Muliiplying.

s for the Fractions.

Multiplies the fractions.

Prings the problem and the simplified answer,

Continue, or go to meny sicen.

Subreuting far printing the problem

1940-2150

Subroutine for simplifying and printing._
2160-2360

Subroutine for soring and smalifying. These
Inrée subroutines are wsed for simplifying and
printing in other sections of the program aln.
Prints swcicen for Dividing.
Aska for the twa frasvions.

270-2340
24402470

24802490 Performs division,

2500-3540  Prints problem and simplifisd solution,

28502620 Comtinue, or 0 10 Meny screen,

3630-2680  Prints screen [or Adding with ke
denomminators,

2690-2760  Asks far Fractions and adds he numerators,

TTT0-2B20  Prints the probiem and the simalificd s

280-36%  Conlinue, or po to meny sereen.

2102060 Prints sevcen for Adding with unlike
denominaors.

2970-30%0  Asks for the Traciions and calculales a come
mon denominator.

IR TED) Adds 1he adiusted aumerazors and prints the
protbem and the simplificd result.

H60-3130 Canrinue, o enu screen

1100-5020

SI0-E130  Prines screen for Comparisons.

1303230 Asks for {rastions and converis fractions 1o

5240-3330 Sors fractions from the smalless 10 the

.

3340-590  Priniy fractions in order.

3300-570  Continue, or go 1o meau sercen, -

3480-3670  Musac and graphics Far Comparsions.

To step ihe program, press SHIFT € (BREAK). For the stu-
dent’s convenience, at the end of cach problem he can chaose
0 do another prablens of the samé type or go 10 the menu screen
it 85 & problem of a different 1ype.
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 HOMEWORK HELPER

Homework Helper: Students' do
their class assignments on paper
in the usual way. . . . ond then
use the Homework Helper lo
quickly correct their assignments,

vision gives Ihe answers 10 three 1ypes of homework
| problems an elemenary school student may en-

counter; division with a remalader, division with a
decimal in the quetient, and division 1o conver a fraction
10 a decimal.

Only the aisswers are given, AOL he Step-by-Slep process
of loag divi The swudent is encouraged 10 do the
ngmewhwuiug cachs step In the division process
thea wsing this program o check the answers. Music and
graphics enhance the interaction
1. Division with Remainder. Mast math problems can sim-
ply be corrected with a caleuluor. However If there is are-
mainder, a calculater eonverts It 1o a decimal equivalent,
“This program keeps the answer in quoticnt-phus-remainder
fiorm. The student enters the divisor and dividend; the qua-

I i
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2. Diivision with Decimal. Usually after studenis master the
idea of a remaainder, they ase raught how o place a decimal
and keep dividing. In 1his section, a student enters the divisor
and dividend; the quotient with a decimal fraction is printed,
3. Comvert Frastion o Decimal. A fraction is converted to
a desimal by dividing the numerator by the denortinator,
The studeni. enters (he numerator then the denominatos; the
equivalem decimal fraction is returned.

After each problem, 4 sludent may énter another pro-
blem of the same type. I there are no more problems of
the same kind o (he siedent wishes [0 stop, he enters zero
and the menu screen will return.

EXPLANATION OF THE PROGRAM
Homework Hefper: Division

Line Nos,
130770 Printd Litie sereen and blinks color while special
phics characters are defi

01680 Flays musics prinis m branches
appropristely for student's .

16801810 Subrouting to pring Labels of on ymblm.

120,190 Rownne for diveion wih remainger,

1950-2050 Routine for division with decimal.

2060-2320 _ Reatine for convesting {raction 1o decimal.

T (s
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ime to review Ezekiel's “Dry Bones” sang: “Leg

buone connected to the hip bone. - " Or was it the

ankle bone? Or what bane is where?? This program
Is designed o teach the names of the major bones of the
hamen body and where they are located, and then turn what
could be a dry, repetitious drill into an enjoyable game of
Name Thar Bone.

“The menu screen of the program gives the choice of ma-
Jor parts of the body, head, anms, torse, and legs, or end
Alve program. Each section will label the main bones of the
part of the body chosen

1. HEAD:  froneal, parietnl, zvgomatie, temporal, fax-
I, mandible.

2. ARMS:  humerus, wlna, radius, corpus, metacarpus,
phalanges.

seapula, sternum, ilium.,
ischium, sacrum, coceyx.

4. LEGS: _ fermr,dbia, ibuda, parell, tarsus, metatarsus,
phal:

You may study the labeled diagram of the bones s long
a5 you wish, then ENTER. The labels will be erased
and it will be your turm to Name Thar Bane. The bones are
listed in a random order a the Ieft of the screen for your
choice of answers, A bane will be chosen randomly and will
blink red and white until you press 4 sumber correspond-
ing 1o the name of the bone. If you are correct, an arpes-
gio is played; if you are incorrect, a noise is seunded, You
must press the correct answer 1o continue, and it won't take
lung for e Icarn the names of your bones.

chosen once, you will be asked TRY
AGN N7 (¥ [WNI 1ruumpemc is M, the program returns
to the menu screen. I the response is Y, the names of the
bornes rearranged and the bones will be chosen in
a differem order,

Programming Techniques

There are four main paris of the body from which 1a
choose, and each part uses Lhe same program logie, so
subroutines are used. The subroutines arc located at the
beginning program, For seme microcomputers, execution
Is faster far subroutines called closer 10 the beginning:
howeyer, the speed in TI BASIC does not seem 10 depend
upon the loeation of the subroutine.

1786 The Best of 95er -t

For each part of the body, different characters are de-
fined, The appropriate DATA statement is RESTOREY,
then the subroutine to define characters (lines 160-210) is
called. After the labels for the bones are printed. the bones
are drawn, again RESTOREing the & 2 DATA
statement and calling a subsoutine (lines 320-160).

The i procedure i in Lings 3

character se1 number, then randomly print the bones and
choose the bones for the g

The graphics characters were designed so that a specific
bone could be blinked by using CALL COLOR stmerments,
The charactees of ane bone must be in one characier se1,
and anather bone i anather characier set. When the main
part of the body is first drawn, all the characters are yellow,
bt ais the bone i chosen, the characters in that set will blink.
An example is shown with the skull bones,

{NOTE: The wrist and hand bones are knawn cither as
thve carpes and metacnmus or carpals and meracarpals. The
carpals arc the clements of the carpus (wrist bone). You may
wish 10 relabel these pans to be consistent with the way you
teach them.)

Copprgin 1913 Emeratl Vit Pubssting Ca
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EXPLANATION OF THE PROGRAM

{20130 Clears labls.
Name That Bone 1300-130  Main provedure for head.
Line Nos, 13601340 [ines. character for arm
150 Branches 19 title soreen. 1a50.15 L0 Labels arm bones.
160200 Subroutine reads C and C$ from DATA 10 13201390 Draws amm banes and waits far user 1o press,
defing graphics chasacrens enier.
230010 Subrouline prints PRESS ENTER and wats for  10-1610  Clears labieks,
the user ta respand. 1640-1650 mm provedure faF aems,
320360 Subroutine rents DATA 1 draw W»ﬂ 1690-1E10 charawters and colors for sorso.
30980 Subroutine for main program g ISHLABD  Labls torsh banes
MO0 Tor i sumber of bones R, ready the name of  I§10-200  Draws torus bunes and waits For user £0 press
nd the comesponding character set ENTER.
mnhbt'f 200 2050 Clears labels.
400520 Randely peints the nemes of the bones for the  2100:270  Main procedure for torso.
m..uwhmlw answers and arrarges the cor- 2§2350  Defines characiers for beg.
chasacter st number and answer 3603390 Labeh leg banes.
107380 Draws leg bones and waits for wser 1o press.
$30-5B0 I‘rlﬂln NAME THAT BONE a1 the 10p of the ENYE|
oo 2902420 Clears labeks.
590660 Randomly choosts & bace and binks it red and 3303470 Maln pradecuse far b,
white whilt waiting for the wser 10 press the 5002610 vmu e i Tich Fgure,
wgwer. 6202710 F| e mrnuf the program defines the first
670780 IF the amswer is corrext i character racier set as a solid block.
5963 10 the next It then zsks if instructions are desircd.
sounds & naise and as 5 anctl 2720-2800 Prinas instructions and waiss far user (o press
790980 Princs TRY ;.o,un! I‘UN] and nrnl\cglu:p. ENTER
gropilacly afier ¥ or N i presee, HI0290  Prinis choices of head, anms. weso, legs, or end
Defiae araphic chasaciees for head pregram.
120 bels head U000 Waits for user's ehaice and branches
10 B sl and e for user 10 press ENTERL approgriatcly.

il
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"Handicappe

Y uzzah, the revolution has st sartedt And he fact
that you're reading The Hest of 99cr sgnifien sy
ery misch 4 part of it—a revolution Tucied

i our homey ds the tebephone.

Ovur iask i ghis geiteration is 1o feasn o take advantage
of this twal in a varicty of areas, disciplines and endeavors,
10 this article, we would like 1o focus the apalicaiion of com,

e
al stages with
e I the search far tools

10 be extremely valuable by Assdsting the retarded popula-
tiom 80 develop skills, abilitics, concepis, and even behavicrs
Pretininasy testing demonstrates thust ot only can these .
dividuals use s heyboard, but they can tearm very
quickly—finding it atrractive, novel a; i, Options
as the light pen, joystick, and v

Erauns for this special population,
Help for the Scheols

O more than cight million handicapped children in he
U.S., reportedly onty half are rece prroprinte educy.-
tonal serviees. Schoal disiricts under ever-tightrning budgets
Struggle 1o meet the aceds of these children, Iy therelore ap-
pears highly probable thar using miroComputers 1o assisy
in mecting the needs of these children will be boih an
seonemic boon to schioals, and a valuable cahancement o
the leasning process of these youngsiers.

Despite traditional cantroversies reparding the Jearning
process, there are some areas of general agreement, T
areas have provided us with a basis for sofjware peared o
the special learning needs of the retarded
ing the unique qualities of the computer 1o funtier simula s

ming
Fasclnation With the Medium

Retarded and non-retarded alike are able 1o kearn More,
as well as maore easily, from teaching aids that elfextively
focus their autertion on the contens. Atention managemen
for he retasded youngster is especially eritcal. in this regand,

Copmant £ 110] Erparsn Videy Pubbuiing

er
Active peogram provides an incredible smount of motiva-
tan and drive. 1 you have children who play computer

Ames ot other closironic games using a niraprocessor. sy
el them ajid

dlready hnow just how difficult it is to
thir aitention 10 something clye— i

ey
<ating, or cleaning their roaen,
Nothing Succeeds Like Success

As hunan beings. we tend o strive toward
toatvoid failure. 1 the search for success, the locus of cag.
trob" is usually intomal. This is to say that i (e Praess
of m 1 an begins 1o realize a4 power ar abilily
10" control events, and begins 1o st goals. We begin 10
became effacien iy ataining poals, Actually allaining them
brings & sese of success which i5 Hs own reward and
PIOSIPES aNE 10 continue 1o strive for syorets

Avoiding Failure, an the orher hand, means maintaining
it mere miniznim of et s0 28 1ot (0 icur some ype of
Punishament. Conscquemly, 1he locus of ennirol i extermal,
For a majority of developmentally dissbled, avoiding
punishment becomes 1he
0L given 1o seiting poals have sl come 1o ey
pericace the internal lovus of sontral and 1he possibility of
success,

Wit the wse of computess, a learni vironment ean
be created which can provide a retarded child or aduil sith
the expericnce of secess. As the experience is repested, the
locus of canteal begin 1o shift from without 10 within, This

a feward proces which lias more [asing effocts

I O Regative reinforcement. As 1he roper.
Aoire s gradually expanded, the indivi
£ realize a potential: @ power fag Success.
A Mullisensory Lens :

Anather imporean) ef

sugesss o iy

% in the learking process of the
ty 1o focus inon significant
Once again, the hardware's aitractiveness for novel
willpis 5o engaging and anen ion-riveting (therehy limiting
esternal or ircclevant stimul or signals) that the person learmy
1@ beatientive o only the imporai and discriminasing coes

Furthermore, the multisensary impac of the compuyler peo-
vides an additiosal quality which is extremely valuable in
1he learming provess of the rearded person: The more you
SAN use, hgage, and impact many sensory modatifir o
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and do it repeatedly in 34 interesting manner—the greater
the likelihood of retention and lcarning.
An

e m
The following is a simple program designed for teaching
persons the extremmely abstract concepts of number
recognitian, counting and subdraction. We feel that the pro-
Bram demonstrates the prineiples stated in this article, as
well as the uniqueness of the computer as 8 100l especially
well-suited 1o mecting the learning needs of the develop:
menially di . We wish 10 emphasize that the computer
does not totally substitute for & teacher, The retarded in-
dividuals on whoms we tested the i
asdstance and encouragement at the beginning of the k=son,
Reaction to the computer ranged from reluctance to eager
enthusiasm, In sorme cases, we firss ussd anather
{8 keyboard trainer} 1o familiarize the student with the key
Jocations en the conssle, The T1-99/4 keyboard is highly
suited for use by thess unfamiiar with Iypewriters, We
found it helpful, however, o cover the letter keys with mask-
ing tape to reduce distractions. Also, we noted some con-
fusian created by the shift chazacters abave cach number—a
small problem we hope to overcome by trying a number
of key covers, Based on fle3d testing of this program, we
are convinced that this approach can be extended 1o many
aress of work with this group,  group whose needs are so
unigue that conventional metheds have begn only moderaze.
by successful_ Using this tachne ' we have q potential for
far greaver success and the possitility of doing things that
wese unthought-of for this scgment of the populstion,
The Program

The program opens with several aptions which must, be
selected. The Insttuctor is informed that a perfarmance
rating of fhe student’s progress is available by pressing the
AID key. This rating gives the number of trials, correct
answers, and percent correct, If you wish o reset the op-
tioas later, simply press the BACK eammand and re-enter.
The AID and BACK commands can be eniered during the
main lessan, thus giving the instructar Nexibility In choos.
ng the set of options rost appropriate to the student's level
of ability, The program also has a speech selectian aption
that permits its e without ihe Speech Synthesizer and
Speech Editor Command Cartridge. [The extensive use af
&raphics in this program precludes the use of the specch
editor resident in the Extended Command Casiridge
- with jts fewer availabe character scs.—Ed.] Alihough the
actual lesson it designed for non-readcrs, the initial aption

"vedection must be performed by an instructer ar someane
who can read. These options can be selecied in any com-
bination from the fellowing list:

Select:

iber ahave the gotls (YN
i"number as it is princed (¥/N)
E;‘m_;numhm after & row of gulls
(
Il b ine decifl ™ o

tl
21 PHundbial Row
2=Diagona] Pattern
3=Random row placement
After the options arc selected, the sereen elears and &
scabcape is painted an the sereen. A picture of a deep blue
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ocean ik a steamship lines on the horizon moving reward
4 tropical istand focuses the student's attenties immediate.
Iy The gulls appear on the water from lefi to right, and
a shark’s fin begins to circle the gulls whils waiting for the
student 10 press the key representing the number of gulls.
IF the response is coreect, o musical fanfare Is played,
fallawed by the computer saying “'Right (Rumbes),™ snd
the ship maves one column ta the Joft, emitting smoke puffs
fram the s1acks (the number of puffs equal to the nunber
of gulls), However, if the student's fesponss I3 incarreer,
the compuites says, **Uh oh,™ and the shark siops circfing
the gulls, emerges from the watcr and devours the last gull
(with sound effects)! Then the computer asks the student,
“What aumber is 161" and waits for the student 10 press
the key representing the number of remaining gulls. I£ in-
conect agaln, the computer says, “That s incorsect,” pives
ashort lgh, and then engulfs the next gull! This can con.
tinue wail 7o gulls romal: the program then reeysles and
another trial begins. On a correer response the computer
says Right {number)™ and the ship is sdvanced one cole
umn to the left with the appeopriste sumber of smoke puaffs.

“otrect response advinces the ship toward the island
until it is “*dacked" and the compurters says, **You win,
It then recycles the progeam, placing the ship back at the
right side of the screen, and continues the lessam,

We recamemend that students start with the Serial option
rather that the Randons. This starts with the number 1 and
adds & rumber on cach correct wial, bt will nod add &
number an an eror. In this way, @ student cannol be
chalienged by the larger numbers until he hes displayed
mastery of the smaller ones. [n peneral, we also recommend

the By af sturting a student with all prompe options
operating, thea removing them as the sindent demonstrates
competenc

EXPLANATION OF THE PROGRAM
Computer Techniques for
Tutotiag the Menrally Handicapped

Sets wif variables o sero,

Imstruetor selects program opgions.
Definet characiers and color codes.
Comstructs sexscape, boal, and istand,

M&D-ISS0 Calculates the appropeinte number of gulls to
place on screcp,

1360-1590- .. Clears séreen frarm row 10 10 24.

HO-1820  Flaces gubis, in the water

18301500 Controh movemnen: of thurk fin from loft 10

right,
{900 1960 Esaluares key respore while shask circles gulle,

1990-2120  Musical fanfare en <orre resporme.
230-2220  Comtrols mavenent of shark fin from right 1o

5 1osir
20200 Evaluases key se.
23002530 ‘Centrols anémation of shark eating gulls.
29402620 Evaliates key respanse aud dears screim (o right

gt

et af last gul afier
]

2 s Boop Lol
26702780 &.w I'ﬁ"Pwu:
o Fusiber. of feiak |
0 20 5 ship, controis :
effects fon shay ks, T RS

2920:2950 ~ Prompes 1o press o nunster B a Terrmr vy
resied.
outine when boat reaches island,

3100 feulates performence scores.

8-

Prifits option to end and branches appropristely.
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Typing
for
Accutiacy

ing for Accuracy provides practice for students
i who are somewhat familiar with the keyboard,
Seven finger-placcment calegorics using different
typewriter keys are offered: home keys; home rows top row,
middie finger; top row, painter finger; ring fingers e
finger; and bottom row. A typist may chioose one of the
categeries for cach drill. g
The program uses graphics and sound effects & liven up
the drill: A rocket appears on the screen, and 2 ward is
peinied on the rockst while 2 1.5-second tone sounds. A stu-
dent then types and ENTERS the word. If it has been typed
incorrectly, the rocket blasts; if it has been typed correcily,
A second tone souncs and the score goes up. The focket then
takes off {with gases trailing behind), and a different word

5.

At the end of 1en words the sudert’s score s tabulated
and displayed s 2 peroent accurncy rating. The stedent may
then choose from the seven drills or may exit the program.

This drill is mot meant 1o be @ speed drill because begin.
ming typing studenis must gain accuracy and fmibanity with
the keyboard before working on speed. However, if the stu-
dent wanls & timed (e, an appreximate words-per-minute
rate can be estimated using the tones—i.e, if the student
presses ENTER s the tone ends, the rate is 40 wpm.

186 The Best of 99%r
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EXPLANATION OF THE PROGRAM
ing for Accuracy

Line Nos,

1 Dimensions the array AS 1o allow for twenty
words,

10 Sets the ycoardinate for drarwing the rockel,

Hi-200 Words wied in the i,

b1t Prints the 1ile screen .

o Priats Imsteuctions. §

b Prints the menu screen of the seven categoris,

0400 Awairt the student’s cheie, Deperding on the
caregory chosen, & cenain DATA statement fs
RESTORE which cangains the words for that
particular eategory

410480 Draws the ocker

40380 Reads the number of words in ihe sategory and
s wans in the AS array.

490 Initialires the score.

MO0 Randomly chooses a word. Onee a ward is
chonen it s ot e =gain in the
Calculares the eoordmate for printing the word

] Sounds ihe fape far 1.5 seconcs.

0350 ints the woad 1o be typed on the mocker,

350 Awaits the wudent’s (vped word.

S00-640 Compares the studear’s word with the given
word. I it is incorret, @ white naise i sound-
e if it is correst, & tone soundy and the score
s ingremented.

630700 (1 It it the first word, draws (he botlom of the
rocket

TOIM T s the second word, completes the figs of
the mchet

Ta0-7R0 The rocker moves vp and has 3 wall under it
The words ar¢ cleared.

o AS 361 10 e 5o the word cannel be wied
again.

s Returns for the nest word.

BI0490  Prins score and waits uncil suden # teady to

niinue.

END,

910
Subroutines:

9201530 Prints title screen with music,
L4060 Prnts insiructions,

160750 Pra i Beseen of seven categorics.
FTO2I0 Draws she rocket,

Comt € 198 Emara Vatay Pubiahing Co. i
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CIVIL
ENGINEERING

SIMPLE

BEAMS
&

ing students who are studying statics or structures,

Itls limited ta a simple determinate beam supported
a1 the ends and loaded with a concentrated load, a uniform
load, or a combisiation of a conertraied load-and a unifarm
Ioad, Basic knowledge of elementary starics is a presequisite.

1. Concentrated boud a1 the center

Mewton's laws of foree and moments are reviewed, The
gencaal solution of # load P applied at the center of @ beam
of lengh L it developed for the reaction forces A and B
at each end of the beam. The student then does two prob-
lems. The boad P and the length L are chosen randomly for
the prablems. If the student enters an incorrect solution,
the correct one is given, and he is given another problem,
2. Concentrated loud amywhere

The g=neral solution af & load P applied & distance I from
end A on 2 beam of length L is derived for the reaction
forces A and B at each end. An cxample problem is given
and solved, Then a problem is given for which the student
enters his aaswers. The program prints the method of sal-
tion. For the next protlem the student enters his solution,
11 be i incarrect, the program shows him how (o selve the
prablem, and he is given another problem 1o solve.
3. Uniform

The uniform load is considered as an cquivalent concen-
trated load acting at the centrodd of the Joading pattern. The
fist example is & uniform load for the length of the beam
and is solved in general terms, The student Is then given &
problem. If be enters an incorrect answer, he is shown the
correst solution and given another problem.
4. Combinatinn londs

lLnuructions are provided far placing a beam with one
concentrated load and one uniform load. The student is then
given a problem with combination loads chosen randomly.

Tuwm of thls program is to twior civil engineee-

Coppriges © 193 skt Yubay Futasting Co

The program draws and labels the beam fog each problem.
IFthe student caters an incoaredt solution, the correct solu-
tion is printed and he is given another problem.
3. Problems

Mo instruetion is given, The program randomly chooses
a beam length and loading pattcrn, and prints the problem.
It then draws and labels the beam. ‘The studem enters his
answers; if he is incorrect, the correct answers are given and
another problem is printed.
6. Your own prablem

The student enters the beam length and loading specifica-
tions. The program computes the reaction forces A and B
at the ends.

Alter each section has been completed with corre solu-
tions. the student is given the choice of having mere of the
same kind of problems, emering his own peoblems, or
returning 10 the menu scrcen.

Programming Techaigues

This program is a 1caching aid or uior, s it incorporates
pauses, allowing the studen 10 work on the problem befors
continuing. The student must enter 3 corredt solution 1o the
problem before he ér she can go on 10 a different kind of
problem. If the student enters an incorrect solution, the cos-
rect answers are printed and another problem of the same
type is presented.

The numbers for each problem are chasen randomly (yet
appropriately} for each beam, The length of the beam is
Between 10 and 20 feet. The concentrated load i 100 times
& random aumber from one 1o twenty (ic., 100 o 2000
pounds), and is placed at a distance D from end A (ran.
dognly chosen within the bounds of the length of the bearn).

The uniform load i 10 times & randorn number frem one
10161 (1.e..t0 100 pounds per foot). For somse of the prob-
bemmss, the uniform load is acting over the lengt of the beam.

The Best of 99%er  Velume 1 (1:3)




For mare sdvanced problems, it acts between two endpoints,
L1and 1.2, given as distances from end A L1 must be equal
o or greater than zero and less than (e tatal lengih of the
beam. L2 must be greater than L1 and less than or cqual
10 the tatal length of the beam.

‘The peoblems arc writte in “story peoblesn™ form by
using PRINT statements in subroutines, with the program
using only the staternents 1hat are necessary for each loading
condition.

After the student has had time to draw and label the prob.
bem on iz own paper, the compuser witl ask him 10 “PRESS
ENTER TO CONTINUE", and the beam will be drawn
an the screen with approximate propartions.

The peneral beam is drawn with a pin at end A and a
roller at end B.

The distances are approximated by using a variable y-
coordinate-—an integer value of the fraction of thse distance
(D or L1) divided by the fotal beam length multiplied by
the number of sharacters printed in the gencral beam. For
example, Statement 6750 fs:

¥ = INT(LI/LL*22) + 6
¥ s the ycoordinate used in CALL HCHAR er CALL
VEHAR statements. And 6 is the eisplacement af the end
of the beam from the left side of the screen,

In staterent 6760;

Z= INT{D2/LLA22)
Z is the number of characters to be printed horézomally for
the uniform load. D2 is the' distance L3— L1,
Figure 1.
LBY= STRUPP) Converts PP 10 & wring variable.
For Il =1 70 LENLES) LEN finds the fengrh of W13
H=ll+1-4 Caleulmion for y-coordmate.

CALL HCHAR{ = 5,30 ASC
ASECHLES 11,110 Peinats each digit in ceder,
XT 1
CALL HCHAR(E - £,01 % 1,33) Prings & space afeer last digh
CALE HOHARIL - £,01 + 2,76) Prings L.
CALE-HCHAR(I - 4,11 + 3,66) Princs B.
CALL HCHARII - 5,11 # 4,81) Prins 5.

The labels for the valucs on the beam are variable and
are printed using siring variables. For example, the concen-
trated load P may be three ar four digils lang (100 pounds
1 2000 potinds) in the written problems, but the student
may input an even langer number. This labe printed by us-
ing Statements $8S0-8930 {see Figure 1).

190 The Best of 99'er  Vaolume T

EXPL)\_NATIDN OF THE PROGRAM

TH0-RID
B20.900
9l
4201000
1810-1070
1080- 118D
1190-1270
12801330
13401370
1380- 1400
1410- 1440
1430
145015400

1550-1580
5901440

16201900
17201750
1RO0 170
1BBD 1970
1960-20%0
2060-2164)
1702190
mozn
2250-2270

2280- 2200
2300-2330

232360

2702830
Z540-2600

il Engincering Fendamentals

Prints 1he fitle screen,

Llinks & blue border,

Clears the screen,

Drfines special graphics characters for

in the beam and laading, and tets 1he colar

ar ther.
Priets second sercen, diagram of simple
beam

Goes 10 mena sereen for choice of problems.
Chaices 1 ard 2, concenrated lnads, branch
1 here.

Prints imsiruction screen,

Prints second intruction screen.

Far choice 2, branches to 1720

Prints problem_

Draws ant labels genersl beam,

Shaws solutian of reaction farces in general

terms,
Dras arwt babels beam with centrally-applisd

Ceneral slatenvent for cenral losd.
howses randoat aunibers for problem.

Writes the prablem,

Draws. and lahets 1he beam.

Asks for A and B [rom student,

Conrpares stiden’s answers with cakaulated

salition and prinss appropriace remark.

Has. anoeher probiemn.

Ank if studsnn wants mare problems and

branches accordingly.

Draws and labels a beani for student's

probiem.
Prians instractions far secand type of beam,
rwhere.

Draws and labels beam.
Sobves the probiem.

Chooses a problem and priats it.

Draws s Eabels the beam.

Salves the probiem.

Comparcs input answers with caleuated
soburion,

IT student is incorvect, walves the problem in
deail,

Returns for apother problem.

Salution wns correct. I it b the second pro-
blom, amosher grotiem & i

OTers the siudenl the choke for mare
problems.

Salves 0 probiera ihe soudent cners

Frents the general probler for a uniform
oul.

aaans
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s music terminology Greek 10 you? Do vou feel defi-
cient In cenain areas of your musical ability? How are
yaur listening skills? If you enjey music and want 1o
test and improve your abilijics, T1's Music Skills Trainer
€an be a valuable twol. This program provides practice in
aural recognition of pitches, imerali, and chords, and
develops your ability 1o remember musical phrases. You can
contral the complexity of each drill by selecting variqus op-
tions including nate range, use ef sharps (%) and Mais (2),
types of chords and imtervals, and the playing of random
muisig between cxamples
Since the program is designed to provide drill
w0t teach the underlying concepis involved, this article will
first cover relevant aspects of music theory, We'll then
Follow it up with a review of Music Skills Trainer.

nd does

Figure 1. Piana Kaybonrd
The Scale

‘The fundamental concept involved is that of the scafe—
an ordered group of tones within an octave. The € Major
scale, with which almost everyone is Familiar, provides the
standard pattern for every major scale {Do-Re-Mi-Fa-Sol.
La-Ti-Do}. This pattern orlginated with the Greeks and is
based upan the setrachord. A tetrachord ean be thought of
s halfl a scale; it comsists of four tones arra 50 that
they contain, twn whole steps followed by  half step. Refer
XA Sligaram ol & pi 1% keyboard In Figure 1, $tartiig
& k) o iip the heyboard fepresents
+ X3 e, For sxample, all the foltowing repee.
1 S¢HE RAIV steps: < #0249, dd T, d e, 8. etc. The first
tetrachord for the € Major scale consists of the following
Vwo whole steps: c-d and d follawed by the ratural hall
e el The second teseachord begins with g and again con-
sists of two whole steps follawed by a half step, endling with

L 1

2 7 TBUT WERE AFRAID TO ASK

to Know
About Music . . .

<" fan octave above middle €). This tetrachord pattem
A1+ 1+ 14) was referred 10 a5 a diaronic scale.

In order 1o sccommodate Oriental and ather music, Greek
theorists modified the two middls tones of the diatonic
tetrachord in several ways. One of these, called the
chrosmaiic tetrachord, consisted of the pasern 1% + ¥ + v
(e ¢, d ¥, e, L) Various combinations of these twn
tetrachords necessitate (he d of an octave inio the
faruitiar twelve equally spaced intervals referred to as the
chronatic scalet ¢, ¢ %, d, d %, e, [, %, g, g%, 0, n &, b, €',

Piech refers to the focation of one of these tones in a scale,
and is defined by a regular frequency of vibrations. In the
United States the standard assigament for @ above middle
© 15 40 wibrations per second. 1t happens that a pure oc-
tave differs fsom any reference pitch by a factor of exactly
2, 50 that & two octaves above middie € = FS0 and A below
raiddle ¢ w 220

Although knowledge of frequencics is nol required for
use of the Mausic Skills Trainer, you may be imerested 1o
knaw how frequencics are assigned 1o other scale positions,
Because cach octave s divided into twelve equally-spaced
intervals, the factor 2 is uscd to defing the relative fre-
quencies of suceessive fones, For example,

I medan:,
A% 440 %2
b ®x 2t =gl

xi2t,

Given any seference frequency, fy, then the relmtive patch
of any aeher scale position, 1, can be eatculated by evun-
ting the number of half steps 1o that positios, N,
heFomirubar | s LN
::‘L:'" Lt s et A
Thé Tahli prodri edbulites and plays
scale beginning with middlc ¢ (262). i

B ERRE NN
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Scales in Various Keys
Naw et us return (o the diatonic (major) scale. A o ajor
scale can have a sianing or rool note of any of the twekve
chromatic pitehes. A% in the case discussed above, 0 major
scille is constructed, garting from the root, with (wo dianonic
tetrachords {1+ 1 + V%) separated by a whole sicp. A more
convenical way 1o construct a major scale is simply 10
remember that half sicps occur besween the third aid fourih
and the seventh and eighth tones. Referring to Figure La
miajor scale with e st the root wauld be constructed using
the following steps:
b L .
LR T O S
L T T 7Y
Steps

This seale is referred 10 as an EX Major scale, or o scale
i the Koy of B2, since €0 is the roor. Similuly, 2 major
wale in the key of G is constructed as follows:

9 a b d e fy
e T T S P
S R O e ER ey
Steps =
e )

While there are twelve such different distonic scales, they
ll sound the same because they arc based on the same pai-
rm of diatonic steps, The following program plays these
cales beginning with € Major.

J I I] | |
i ’

| H(
il

|
. i
]' r iE|
: l
gees T
atervals

An interval s the difference in pitch between two notes,
aterval names indicate the number of incluged tones of iy
wajor scale. Starting with middde ¢ in Figure 1, the basic
werval names are as follows: €€, wiisan (prime); e, se-
ond; ¢, third; cf, fousth: cg, fifth; cu, sistl; b,
sventh; and e¢*, octave. o-f s a (ourth becawse it includes

|

¥
i
-
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72
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the following disionic toncs of the € Major scale: ¢, d, ¢,
unilarly in the ¥ Major scale,  fourth is ebealb,
and in the G Majos scale n fourth is g-e. However, as in
the case of scales, an interval in one key sounds like that
mterval In ancther,

Four of the eight intervals can exist in ane of four forms.
I the upper note of the interval lies within the major scale
of the lawer o 102 note, the interval may be elassifiod s
aiajor. IF the upper note is lowered & haif siep, however.
the inierval then becomes eninar, For example, o is 4 ma-
Jor third and e.€% a minos third, This rule applies 1o four
intervaks; the sccond,ihird, sivh, and seventh, The remain-
ing iniervals—fourth.fifih, and octave—are classified ag
perfect: They do not exist in majer and minor forms. The
follawing program plays all of the intervals above in the
€ Major scale, i.¢,, with middle ¢ a5 the lawer or root note.

“The remaining fwo categarics of intervals—sugmenred
and diministiod —ase noc used in the 71 Music Skille Trainer
and 50 will wot be discussed in detail. They are formed as
Follows: augmenicd—a major or perfect imerval is made
@i half step Lirger: diminished—a minor or pesfect inter-
val is made one half step smaller,

Finally, inervals may be classified according 10 which
F103¢ is played firse. 1f the lower nole is played first, the in-
terval is sail to be ascending (e-e), and if the upper fole
is played first, it s descending fe-e),

Chards

A chord is several notes played simulianeously, usually
three o more. When & chord consists of three tones it is
called a trind. Given any major scale, four triads can be
formed fyom: the starting note (root) of that scale: major,
minar, augmented, and diminished. A major triad corsists.
of the root, the thind. and the fifth. For example, in a C
Major scale. starting with the rool ¢, the third is ¢, and
the [t is e-g. The major chord is then c-eg. Similarly,
in the Eb Major swale, given the raot eb, the third g, and
the [ilth b, the major chord is co-g-bt. G

The majer chord i chanped 10 a minor chord by lower-
ing the second noic i.c.. the 1hird) one half step, For ex-
amgle, the C Major chord ¢-e4; becomes the C misor chord
g and the EP Major chord becomes the E® minor chord
o )

A minoe chard can furiber be changed 10 2 diminished
chord by lewesing the third note (i.e., the fifth) one half
step. For cxample, the C minor chord c-e9-g becomes the
¢ duninished chord e-ebgt and the ES minor chord eo-gh.
bY becomes the B2 diminithed ehord cb-go b5, (bbb is calle
b double " and is the same note as a.

The augmented chord is formed by raising the third note
of the major chosd (i.c., the (ifih] one half step. For enam-
ple, the C Major chord c-eg becomes the © augmented
chord c-e-g = and the EY Major chord becomes the Eb
augmented chosd eS-geb,

3 i the cae of scudes and intervals, chorels with the same
name sound alike, All major chords sound alike; all minor
chords sound alike, elc,

I the lowest nate of the chord is the roor. the chord it
said 10 be in oo pasirion. ANl four tyges of trinds (chords),
however, can be played in inveried form. For example, the
€ Major cliord e-e-g may be altered from its root position
formi ta one of the following inversions by making the lawest
note cither the third or the filth: ¢-g-<* and gc'e’, Similar-
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Ty, the inverted forms fex the EP minor—which in root posi-
tion is written of played ¢-go-bb—are gh-bb-el and hhgh®

Chords of more than theee notes can be formed, and there
are several different varscties. One of them, the seventh, Is
used in the Music Skills Trainer. The seventh chord con-
tains THE Foot, third, fifth, and the seventh lowered by a
half siep. For example, a sevenih in the key of © Major
is ce-g and b lowered by a half step er bb. Similarly, in
the key of e the seventh chord is e5-g-bl-db (d lowered by
a half ttep).

While the seventh chord m!arm four notes, the
TIO/4A can play

DI:N between exercises. Up 10 ten examples are provided,
you recelve 10 pains For each correct answer.

Chord Recognition

This drill provides prastice in recognizing chords, Again
there are theee levels, with Level | consisting of major and
eminer chords, Lesel 2 adding seventh and ditinished, and
Level 3 adding augmented. I you c} the Random Bass
optzan, the root can be any note; otherwise it 4 a <. IF you
choose the Random laversions option, inverted chosds will
be played; otherwise, a root-position choed is atwarys played,
1F you choose the Chord Only opfion, the theee nates will

ly theee
therefore, following iraditional mlﬂ B{ harmony the ffth
of the chord (third note) may be omitted 1 give a seventh
im the form of c-e-b2. As in the sasc of triads, the seventh
may appear in inverted forms.,

TI Music 5kifls Trainer

The Music Skills Frainer from Texas [nstrurments is a pro-
gram written i T1 BASIC fit will alse run in Extended
BASIC withowt modification). The program is available on
cassette or diskette,

Four types of drill arc provided: Pich Guess, Interval
Recognition, Chord Recognition, and Phrase Recall, The
user sclects the 1ype of drill desired from s menu
Piteh Guess "

In this drill. you try to identify the pitch of a single note_
While it might scem that this would require perfect pitch,
you will find after several examples that you have “tused
in"" and are able ta identily pitches by relating cach new
one to the one that has preceded. The difficulty of this ex-
ercise can be contralled by specifying the starting note and
rasnge size in hall steps (up 10 two ociaves). In addition, you
can choose 10 have notes selecied from either the € Major
diatonic or chromatic seales by answering “Ne'" or *"Yes"
to the option of including sharps and fats. T1 has incleded
et anather means of increasung the level of difficulty—
Random Music. IT chosen, random music is played between
examples, making it more difficull to remember the
preceding note. The program providss wp to ten examples
and keeps score: 10 points for cach correct answer,

We recommend that when First wing this drill, you use
€ as the starting note, a rangx size of 13 (one octave), no
sharps and flats, and ro random music. Afier o lite prace
 tice, it shouldn't be that diffieuls 1o idemify notes

Interval R
‘This dirill helps to develop your ability 10 recogaizs infer-
vals, There are three levels, cacl u'fwhldudds more inter-
v-]smdm]ndudod in the drill. For instance, if you choose
Level 1, the cramples are composed of major mum fourths,
and Gfibs. Level 2 adds half steps, whale steps, and minor
thibds: ek Level 3 gixths, sevenths, and octaves, You din
1o hirve the intervals presented in ascending or

" descttiding order. For an iﬂdtd difficulty, you can alw

- ¢hoose to Have the lower note be randem: it i otherwise
cach time. You can also choose 10 have random msic
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be played . If you don't choose i, the notes
consprising 1he choed are first played mdmdunlly and then
together. As in the previous drills, you can select the Ran-
dom Music option. You receive 10 paints for cach, up to
10 problems.

Phrase Recall

This drill develops your ability to remember a sequence.
of as many as nine random notes. A blank kevboard
overlay, provided with the program, is used to label the keys
with their corresponding pitch, covering two octaves much
like the Layout of & piano rd. You can scloct the starte
Ing note and rangs size, and determine whesher sharps and
Mats are ta be inchaded in the examples. You can also specify
the number of notes which constite the phrase (1-9). After
a plirase is played, you respond by entering nates from the
keyboard as if it were 3 pianc. As you play the notes, you
hear them and 1 e displayed as well; if you make a
mistake, yOu can use SH]I’T T t0 start over again without
penaliy, When you have entered the notes that vou think
correctly represent the phrase, you press ENTER, The cor-
rect notes are then displayed below your respanse, and you
are awarded peints based on the number of correct notes
and the number of notes included in the phrase, Up to ten
cxamples are given with @ possible 1otal seore of wp to 100
points. Asin the previous drills, the Random Music option
can be chesen 1o make this drill even mare difficuls,

We feel that TI's Music Skills Trafmer will be useful even
Far experienced musicians who want 1o keep their auditory
skills sharp, We would also recommend it for pevices in-
tezested in further developing their knowledge and abilities
in areas of music theory covesed by the program.
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Let’s
Learn
Notes

[ e’s Learn Notes was designed for beginning music
studenms. A piano er organ teacher can use the pro-
gram during 3 Lesson 1o give the student  different

approach to learning musical notes, of 4 student can run

the prograi before ar afier the regular esson. Susdents can
also use the program al home for addiional practice in
learning musical notes. Even preschoed children can begin
learning the notes with this program
The program & written in Ti BASIC and uses color
graphics 10 draw plano keyboards, musical staves, ang
notes. In addition, the program generates musical toncs,
This program provides three options: Keyboard Learn-
ing, Treble Clef Learning and Bass Clof Learning, Each op-
tion asks for fen responses. An incorrect response is
recognized by a slight nommusical moise; the correa
response s be entered before the progrm will continue,
Keyboard Learning randomiy selects and displays one of
two pirno keyboards (arting ar the l¢lt with cither two
blsck keys or three black keys), It then randunily selos onc
of the 1] displayed piano keys and flashes a guestion mark
on the key. The stident responds by pressing the letter on
thhe computer keyboard that corresponds (o the lewer same
of the piano key shown_ If the respone is correct, the ¢
responding musical tone is played and the lester name is
pm\lu! on the piuno key. The program randemly chooscs
Keyboasd | or Keyboard 2 for cach question. If the

Keyboard 1

o

Keyboard 2

Coprret & 1983 Emarss Viey Pttty Co.

keybourd chosen is the gaane a4 for the prcvious guestion,
the heybeard

Teeble Clef Learni ng dupl.nu 2 staff and teeble clef, A
note is selocted randonsly fresn Maddie C to high F (top line
of the wtarf) and displayed as 1 red quaner note. The siw-
dent presses the lester on the computer keyboard that cor-
responids 16 the leticr name of the note. 1 the response is
contect, the corresponding musical tone is played and the
levter mume i printed on the note.

v Treble Clcf Learning

Bass Clel Learning displays a stafl and bass clef, A note
s selected randomly from low G (botam line of the staff)
to Middle C and displayed as a red quarter nete. The s
dent presses the letier on the computer keyboard that cor-
responds to the letier name of the note, If the responss is
orrect, a five-note scale is played and the letier name is
printsd on the note.

—

Bass Clef Learning

This paogram is wery casy 10 use and “‘studem-
Ericadly''—even for the youngest pizno lesmers, A student
can select 1he thiee learning options either at the beginning
c! the program or afier ¢ach option has finished, simply

ng 1, 2, 01 300 the computcr keyboard. If a number
yraln ﬂm.n 3 is pressed, the program ends.
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“This program makes repetitious drill much more lnn for [

“he piana student and much less boring for the teacher. TI |

hﬂe(” s Volkrre 1

ot e A i T il o vk o OO

celor graphics and sound in this program greatly enhance
the stadent's motivation 1o kearn the keiter names of pians
keys and motes.

Line Nos,
I

1370

BO-1440
1450-1550
1576-1730

1780-1750
1760

1820-1230
1840.2650

EXPLANATION OF THE PROGRAM
Let's L

earn Notes

T= 1200 for the CALL SOUND(T,
SateTems.
fines calors and characters for the title

screen,

Dispiays ih clers fo musical notes zoda

trsble skl ot ihe i scvcen Boae tones o

seale and arpegin arc playod "ohle

e Gl iapln

ks whih osticn he student wares and baan-
o

o
li('yhﬂl!ﬂ Defines color and
Charecicrs for i
UNT st to =0 and inzemented for G
u=stion. There are 10 quesions in cach o
Keyboard mumbes i ey chosen, 1 or T
Prioas “NAME THE KET
Draus the yhie ko
Deaws the biack keya for ane of ibe wo piano

Chiorses ane o fhe 11 Yo amdemly,
n the key,

Blinks o red q

Reads the !kudml s nw‘n 6{
Tests the response, IF it
nenmusical soursd and anoiher resy
uieed, 1Tt s cocrect, the correspondl
el tone is paved and che ever parhe of
the key is deplived an The ke,

Delays, then erase lh: I
incresments COUNT and determines f there
have been 19 quzsions.

Chooses keyboard paitern randomly. If if i4 the
same s the
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760
27702800
3270
28D
T3040
1360-3430
4
34703530

A4
420
&15M3ID
4320.2330

Anpanzn

9302970
49802060
Soria-5210
130-5210
S220-5100

—

Drnm  specal Character for s, trebe clef,

Teeble Clel anct Bu (,lel option,
s calors for thi

Dy
Pt “NAME THE NOTE",
Treble Clel ontion. Draws the treble clef,
Sy COUNT for. b of probicrs.
o0 note and draws ir,
Rendd the studen’s respanse,
Tesis the response. I it bs incorreet,

the correspanding
it o plmd and the ferter name i«
d\sﬂ':l‘ﬁd on the

' ety eraves he noie and choges a

AR 11 there have
tions are Histed again.
B, Clef ption. Defines specil charactes. for
the bags
Foies s Cif,

Sets COUNT =0 for the pumber of problens.
hoses ane of 11 notes sandcmly awd et it
Reads the siudent’s e

beern 1 notcs. the op-

Rontsical sound and anoiher reapones
I i2 s correct, o fi

e the note and choos a
new iate. 1 ihere Bave bean 10 aceer ve o
clons arc listed g

|m -nole sale.
wiall,
Subroutine £0r drineing the pte.

v the stown of the nore wp or o from
e nate, depcnding on where
.‘wkummf Tor procoaurs afver soch o
Drlay

cermenss and v COUNT,
Jrulwrmn crises the mote and returms,

COUNT = ints menn screen of opton.
Brancies to Option |, 2, or 3
Tl o paesicd, the program ond,

A"E' ‘1ﬁ: ‘:"rlcil o

Crewrighs © 1981 Emarald Vike; Puttoting Ca l




201

..
=
5 =
z 3
= g !
S _,.
o E— £
R % 1
-
- = - e k]
i T — g )
P —] &
¥ g
= = 2
ReEiafranaars 128 ey s
S T et et i i &
P e ey L L e E

=5 2
Eemgache R Sy Tt O e R ey S MR R R
S e e S e R R e e

EmElzaE nRdp=-sazne EB=t s s

sxasasEsy e
- e e T

SESEEIRIRAA i R R B e R
SEEERIE sEEssss Sdamassos

e

mm.#“ka.w\..m.m.ﬂan.l z

....,...‘:....n.m_hn..m.,

Coprright © 1943 Emaraki Valey Petbueg Ca.




Corrign © 1943 Emerdd Viter Publubieg S0,

The Best of 99°ar V.




o e —
e DGR OWH O

T wei = = R A
= me— —= e e R

e = e = x =

— T — =

e e ==t =

e == =

S — S ——— =

SRS eE e EE_ T SR EE. 5

Songenoma SZel —hosn- rx

T | ¥ o} A T
goaM e wden wpes suay Suen wues wlas

D e T L e
G cigs] =i 850n 0508 020k 039k 02061820010
g e G O R e (o OR oo ioae
SSSCEREE = = SEEEEEEEEEEEE
B R e e e e
e et TP R LR F LA AR E LR R T LA L L L EE s

= T ——
= s s
=a T
A Anan
= . :
o= FEr REL EE
o B -
= e aar &
= o d— =
- — ¥

ECY e

SIEAT

2

&

= = sEeseonene ssssss:
: : e e e e e F e

SiTELESEmnaoons S ESESosnoanasRerPRooSSseasEESSIITLLCLT cr  mnmoonDOnAnERRRT
e e e e R e e R E R R

Best of $9'er  Volume 1 203

The

Copprght © 193 Emaribd Vaiap Publuing o







ccently | retwrned 10 my job as clementary music
teacher is the Rossford (Ohio) School District after

n eaciling and rewaeding summer, When reading
sudents” responses 10 the question, *What did you mest

enjoy about musk: last year?' on a fiest-day questionna
1 was pheased 10 sce the number of studems responding,
*The computer.” At New Horizons Academy for the
Gifted, 5 Compbuter-Assisted Musie Progeam held in the
summer of 1981 elicited o similis responss fram students
I both of these very different educational conlexts, conm-
puter wsage has proved (o be a strong moti farce

in a Traditional

Classroom Setting.

were indisct groups which met for 1wo 5-minute periods cach
week in the *“music room”—a comer of the cafeteria.
Average class size was 25 students, with pupils from the Ad-
justed Curriculum (learming difficultics) as well as Project
Horizons (gifted) programs mainstreamed into the regular
classes.

My classes are organized around the beliel tha music
should be fun and provide students with an autlet for their
creativity, Althesgh music cliss can be o break from routine
academics, children must be equipped with basic knowledge

in students® acquisition of musc 1teory and skills.

Last year my husband and | purchsed 3 TI99/4 with
some ratbier nebulows ideas about potential #pplications in
the general music curricelum. Tagether we worked on ihe

of progr, rying o i mativa.
tional stsstegies which apply in virlually any teaching
situation—and expecirmented with various wes of commer.
chally available software (e.g., the Mesic Maker Command
Canridge and Music Skills Trainer)., We tried many technd-
quesin the classroom to determine the children's responses.
The result has been the continuing evolution of a compuiter-
assisied music curriculum tailored o the needs of my
teaching situatior. It has been 3 simulating year—ons which
progressed from ignorance about using the computer and
spprehonsions concerning its cBectivencss to one of e most
exciting expericnoss of my icaching carcer.

Whether you ate a teacher planing a ComprrlerAssisted
Instruction (CAI) project or a parent considering the poten-
vial educarional value of & compiiter in yous home, it may
ot be nicessany o know exacily where you are going befare
you take the first siep. Our expericnes has shown that the
element of discovery inherent in developing a curriculum
Interactively with children can be as rewarding and exciting
& learnng process for the educator as is the use of the final
product for the student,

CGilenwood School in he Ressford (Ohiod district is a

school with of
in grades 1.6_ 1 incorparated the computer into my general
music currieulum foe grades 4-6 during the fall semester of
ihe 1980-81 school year (my first year in this system). Classes

Copqrogh © 1481 Ermarsil Vaey Pubiamong Co
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of thet F music reading and theory wpon com-
pletion of a general music course, A variety of experiences
—singing, mavernent, lsiening and playing instruments—
should be provided. The computer was employed as an ad-
ditional enrichment activity—one which turmed out 10 be
unusually effective for the sudents, as well as challenging
for the teacher.

The general approach | employ involves an initial ex-
pericmial emplasis (e.g., singing and movement} followed
by instruction (n the baskc theney required 1o read music,
In addition 1o providing knowladge of theory, this approach
readties sudents for polential participation in band and
choir,

Twa computer programs, Rhythm and Mystery Words,
were used 1o renforce twe aspects of the curriculum: (1)
aural recognition of thythmic patterss, and (2) knowledge
af musical notation for note names in both treble and bass
clef.

In teaching students how ta d nate between various

note values and sests, | first wsed “Echo Clapping'* in which
1 clapped & thythmic panern and the sudents trisd to
veproduce i, Next, studenss were taught 1o associale ap-
Dropriase music terms with relative durations (whale, hall,
quarter, eighth and their corresponding rests).
+ progressed 10 an activity called *Rhythmic Dig-
tafion™ in which students wrote In musical notation the
shyihms they heard clapped (c.g.. dddd o £d £dd 43 4). S0
13m0t 10 get 106 complex a1 the beginning, onty the J 43
and £ were faught.

Following icon of the ik
to initkal ehythmic dictation exercises, many students reach
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of deseribing rhythmic
pattemns in musical notation, Representation of rhythmic
pasterns by AN I 10 somme extent an abstraction because
it requires analysis of the relationship between a sieady beat
and mntery . Although most childeen are
‘highly motivated to acquire this skill, many encounter dif-
ficulties which result, in part, from its abstract natuse.
To address this prodlem, we tried to incorparale two prin-
ciples into the Riythm programs (1) concreteness, and (2)
immediacy of feedback. At the same time,

ility o
P 16 ten teams within & class. We also put 3 lot of effort
into the introductory portion of the program to catch
students” attention with the color and sound capabilitics of
the T1-99/4.

1 initally introduced this program in my sixth grade classes.
afte considerable time had been spent pract
dictation. Periodic quizres showed that  fair rumber of
students in all three classes had not grasped the concept.
After three seasions with the Rliythm program, almost every

student become  competent in  clapped rhythmic

dictation.
1 believe several Mactors contributed to this remarkable
activity mOre concrele

than rhythmic dictation, and it grovided stndents with im-
mediate fesdback which included the correct responss when
mistakes were made. Concentration and motivation wers
improved, in part, simply by the uniquensss of the com.
puter activity. It was not uncomman for several students
to show up inythe msic room shortly after their bus arriy-
ed, in the hope of spending ten minutes werking with a com-

rived after & general music phass 00 take their students back
to their claggrooms, we invariably had to pry seme of them
away; sometimes had to be actually eaended 10 10
15 mimtcs!

The, kccip dymamics involved also played a significant
role. During the first session, tv sixth graders asked to have
tenm sgares added together for comparison with the othes
sixth grdé classes. Decause cach class represented an in-
tast group with seme history and cohesiveness, a positive
atmosphere prevaibed in which the student working at the

portunities to make  contribution te the class total score.

Next, used the Rhvrhm program in the fifth grade, Most
students were aware through word-of-mouth that the sixth
graders had been using a computer and narurally were in-
tevested in the top score the sixth geaders had achieved. The
typical score for the first day in the sixth grade had been
15 1o 20. By comparisen, the first day scares in the fifth
gracte were as high as 451 Similar enthusiam was observed

I g the

llowed me 10 problems
of individual students and, where necossary, to take them
aside and give special atiention 1o their noods while the class
was oecupied with . Learning the concep was
Impgaant 1o them in order to make points for their class.
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Anather gratifying result was that the students with learn-
ing difficulties found it easier 10 master this more concrels
activity and ook & great deal of pride in their contributions
to the class score. It was indsed rewarding o see their beam-
ing faces as classmates cheered and pasted them on the back
after their comrest esposcs.

Following the computer activity, neasly every studerni hod
achieved competency in the basic thythms which had been
presented, and they were able to apply this knowledge in
the playing of thythem instrements, 1 wrote several lins of
rhythmic patterns on the board in musical netation and
wsked individuals or small groups to play them. Subsequent-
ty, the patterns were played 10 accompany class singing o
listening (o records.

The rhythm usit was followed by the study of musical
notation for pitch, Students were introdoced to this con-
wept through a discussion of the importance of learning the
note nancs on the stafl in order (o read music when sing-
ing or playing instruments. | compared note reading 1o
reading o foreign language, wsing symbuls and notes instead
of wards to create a musical story,

Initial instruction presented the familiar phrases “*Every
Good Boy Dors Fine™ and “F A € E* to facilitae learn.
ing the position of notes in the treble clef, and this was
Tollowed by drills 1o further reinforce note name recogni-
ton. Students were promised that the computer would be
brought back to class when they learned these note names
well enough to pliy a computer gams. Thereafter, the
Mystery Words game listed a1 the end of his aricke was
introduced

Mystery Words is a game that is based upon the use of
nate name letters 1o spell 8 varicty of words, for exam-
ple, eabbage, " “bead,” and “lacade.™ The program ran-
domly choases ane of these words and represents it in music
notation graphics in the treble clef, the bass clel, or both.
The teacher has the option of exchiading words with more
difficull meanings (such as "facade” or “accede™) when
using the game with younger students,

screen is divided in hall with o red side and a blus
sids corresponding 1o the red and bive teams into which the
class is divided. One member of each team fs seated at the
console. Before the presentation of & Mystery Word cach
player must signal he is ready by pressing the 1™ or 0
key. As cach team member signals readiness, a traffic lighe
on cach side of the screen changes from red to yeliow to
srezn, the Mystery Theme is played, and the graphic
representation of the Mystery Word appears. The [irst stu-
dent 10 decipher the word presses the 1 or 0 key, and the
Eraphis repressiation disappears. He is then instrucied Lo
enter the answer wsing the keys 3 through 9 which have been
labeled A through G on a blank keyboard overlay, As each
lester is pressed, it appears in the geaghics window. 1§ the
entire word is entered correctly, the graphic, sepresentation
Eﬁgﬂm;ﬁaﬁ\amg:.gﬁ_m latiarcaisaad: by the: st
i the teapiy 2.s e o -
{ngormp fetier is enteted s Sppesing ieAm Mombaris iR
structed to iry. i 3 B!

When the game was introduced in class, only the treble
clef aption was selected since previous instruction did nat
include the bass clef. Prior experience suggested that the
presentation of both treblo and bass clefs was 100 confus-
ing for the average elementary age student. But using the-
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computer, students quickly massered treble chel note names
and requested that they be allowed 10 try working with the
bass clef as well. Their ability (0 leam baws clef note names
rapicly with minimal prior classroom work and 1o work with
both clefs simultancausly was truly amazing,

Use of Mystery Words was sccompanied by the same in-
tense interest and motivation as Rfyehm. Althowgh this
game was alio construcicd for intraclass competition,
stwadents again asked thai wam scores be added ropether for
comparison with cther classes. Some students began show-
ing up before school with younger brathers and sistess to
explain the compuier games (o them, and | became o

lar figure among students in the cafeeria al lunch
time—the main topic of conversation being the computer,

Seymour Papert defines thioe components for lesrning
maihematics: the Continuity Frinciple, the Power Princi.
ple and the Principle of Culturai Resonance,* These prin-
ciples, of course, may ke applied 19 the acquisition of any

domain—net just mashematics. This is 1o sy that
2 concepd or skill may be scquired with the least effon i
it (1) i3 continuous with what the learner already knows,
@

of music already familar to them, i.e., singing and move-
ment, helped 10 give a sense of continuity with respect to
subsequent course material. Second, the comipuler activity
was integrated into @ barger social context by the students
themsclves when (hey asked thin team scores be added
together for comparison with ather classes. This
phenomenon was also apparent when stedents in lower
prades expressed interest in the scores ebiained by the up-
et grades and used this information in e setiing of per-
sonal goals.

Dug perhags the most imporany element is he Power
Principle. Students perceived that the acquisiton of music
skills would enable them to make contrbutions toward
Rroup achsevement in Lhe computer muske game, Later they
Found thit they were able to glay thythm instruments and
read musical potation, and at the same time, they realized
that these skills may be useful 1 ther in the fulure when
participating in band and clhorus activities, which are
themselves part of a meaningful social contex,

In summary, use af the computer increased student
melivation, and al the sumetims allowed abatrac marerial

him to achieve cives which sould
HOt be achieved otherwise, and (3) makes scroe within o
L cenext, Construing the units

on these principles may help 1o elucidate some of the
ehements which | believe are critical 1o the success of this
application. (and for that mattes, of any learning
environment)

All children are intimately familar with music in their
everyday enviconument, The initlal emphisis on thase aspects

Lo be in 2 concrete way, leading t more rapid
acyuisition of skills and concepts. The eomputer also made
ie possible 10 diagnose individual weakneses and provide
Individualized remedial work, Discipline problenss arising
froin boredom and lack of interest were nonexistent when
the corputer was in the classroom. In general, a positive
environment, cooperation, and muteal seppert
predominated.

*Papert, . Misbrovees: Chikiren, €oempurers, amd Prweria fdeas. Mew
Yara: lasic Baks, 1080

1930300 Displays basle clements of game sreen.
2100-2110 Seleats & Mystary Word randomly.
1202510 & representation for word on
‘mare than | il
<hoice is random, The
E‘:ﬂl I invisible chasacrers (white on ahice).
25403000 splays READY message, changes traffic light
3 =l b ol 5 playe signal 6wy by presia heyt 1
0 and @ plavs Mystery Theme.
i IO Nk Fpteserition of Moy Word v,
1 Adcopts answer signals (Tom players.
Q) EXPLANATION OF THE PROGRAM O3 Fiishes sresa of red tea
Myseery Words 3190-3250 Flashes screen of blue team,
Line Mos, " 32001280 Remaves Mystery Ward from view pending
130-200 ¢ Clears scr s wreen color. player's response.
210-270 user input for word st 3290-1300 Irstruets team o answer,
280-350 Accepis user choice of type of drifl, 3310-3450 Accepis key 34 (A-G) input, checking cach let-
16420 structian for keyboard labeling {er again cortct speting
43490 Interrupts program (o oplanation 1o class, 3460-3650 LT arwer Is correct, displays Mystery Ward
500-700 Displays notes of treble clel for revicw, IWECents beam score;
TIOE0  Disglays noles of hass clel for review, seturas to line 1930,
&30-870 Restores data. er HIDCEsIONS ArTays. 37003820 IT answer is incorrect, allows opposing 1eam 1o
Defines characier patserns and sets colors for (n- " .
il graghis svee, Subroutines:
0-1100 Displays inial graphics screes; plays assoviatcd 3830-4330 Displays game wreen
sounds, Draws trcble staff.
1101330 Displays Mystery Words tirle sreen HEDA5T0 Dirarws bass seaff.
1340-1350 Asblgns word codes to SETS ASEOA610 Displays messages, MSGS,
digits comespond ta leers (1 = AGAD-4T00 splays letrers of A
140014 Akl prin 15088 Ie AT10-4830 indtial graphic screen_
escll 1aiT) for each of the 7 iter ABAD-000 ry Theme
my LINE. A910-5140 Displays treble and’or bass clef notss for initial
1480-1920 Defines character patierss and sets cobors used EEVIEW,
in the game screcn, 1605180 Erases screens aftes [nilisl wer input,
Cop © 1943 it vty Py G The Best of 99°er  Volume 1 207
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- The TI-99/4 Assists
Gifted Children in

he Learning Process

Ithough the TI-99/4 proved itcell a valuable enfich-
raditi &

ment tool in my & music classes, | began

to realize fts full potential during a summer program
for gifted children st New Horizons Academy, It was cx-
eiting to let a curri dve s children enthusiastis
identified their own interests and pursued ways of express-
ing them creatively through use of the compurer.

The Educational Setting .

Mew Horizons Academy is a private school that was
founded by Nanci Lucas in the belicf that children arc
naturally excited about learning and capable of handling
academic pursuits beyond their years, When an individ-
ualized curriculum is designed to allow for advancement
through basic skills and extensive opportunity For cnrich-
ment and acceleration, children find learning to be exciting
and meaningful.

In asddition 1o the regular academic curriculum, the

¥ perindically provides workshops that are open to

any imterested children, Sinc.: 1978, “Summer Spect;
has offered courses in computers, creative dram.
chacology and photopraphy. | beeame ovolved with MNew
Horizons last summer when | taught two sessions in "' Com-
puter Music'" with our T1-99/4,

‘The Computer Music classes were intendedt (o familiarize
students with basic music concepts and provide for in-
slividualized and pocelerated learning In a manner consis-
tent with the philasophy of the Academy. A 1ypical group
comsisied of cight siwdents ranging in age from 7-13. The
Eroup was scheduled ta mest sight times in a two week
period with each session lasting one hour. After the first
Aayghpwever, the students "desmanded"” that | arrive at 8:43
ik & nbt leave until 2:15 P.M. Several times it was
el atirdtodenty asking to ot ot her classes, skip-

i By boving thelrgerents pick them up Late—all

restarding.

The Educational Mode
% Iemployed Renaulli's thearerical framewerk, The Enrich-
* ment Triad Model.! The model contalns three constructs

212 . The Bestof $9%er 1\ me 1

which convey the types of learning activity believed 1o be
for gified children,

In General Exploratory Activities (Type 1) students are
expased to a bread range of possibilities. Nene of these is
presented in detail. The purpase is merely (o introduce the
students Lo the range of possible alternatives open 1o them.
Group Training Activities (Type 11) follow, providing the
students with fundemental information of potential use in
subsequent development of their inferest areas. These ac-
tivities are oriented toward content,

During the two preceding phases, students begin o iden-
tify their interests and develep the skills to create a final
product. In Individual and Small Group Investigations of
Real Problems (Type 1), each student determines a prob-
lem or project of particutar intsrest that is based on the in-
formation obtaired in the previous activities, and then pus-
sues that chokee in greater depth

This final element of the Enrichment Triad i perhaps the
mast important. by, the students will exernplify the
**twimed-on professional”” and pursue theie ohjectives with
intense motivatien and commitment.

In many respects, Renzulli's model parallels Seymeur
Papert’s principles of cantinuity, power, and cultural
rosonance. 2 y

Implementation of the Model
in the first few days, [ espased the students 10 a variety

of musical activitiss including a TI-98/4 concert of familiar

children’s songs such as ““Happy Birthday,” **Yankee Doo-

die,” and “Fop Goes the Weasel''—all complete with

griphics. We abso played chythm i

resonator befls and recarders, drew

i,
on impressbons of music
while listening o recordings, - idemificd ; eovironmental
ounds, and discussed the commonalicies s di
of all sounds.: - - v P —
-7 The Tenes Instroments Musie: Maker Command.
tridge contains two options with which children can write
rmusic. In the exploratory activitiss, they utilized the Sound
Graphs eption, in which “the compaser™ need ot have any
rior knowledge of music notation and theory. In this mode
ihe students cxperimented with duration of netes by con.
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trolling the Lengih of the line i wikatever voice they were
composing (3 voices or 3-part harmony is possible). Fre
Cuency is deermined by the hieigh of the line on the sereen,
and there is a wolume choice. From all of our exploratosy
activities, students came 13 the conclusion tha all sounds
have duration, frequency, and volume in common. These
concepts were effectively and concretely exemplificd by the
Music Maker's Sound Graphs Mode.

In summary, | believe that the exploratory activities
altered the students’ expesicnce of music. They began 1o see
ke in a iew way, 45 part of the continuum of seund and
noise; the " of this new

quarter, eighth and sixeenth and thelr corresponding fests
relate 1o each ether and can be organized into a composi-
tion that s musically correct.

1n moving ivo Type 11 of Renzulli's model, almost all
students elected Bor wril

which they were alrcady familar, and others wrote original
compositions. Many investigated how o use graphics

ol  eatance heircreatons, end designed it serecns
to be displayed during the computer's pesfarmances of their
uded “The Entertainer, Mr.
Aamazing Cirace,” Beethoven’s Ninth

1o their desire 1o move 1oward the neat phasss of the model.
Group Training Activitics were concerned wilh eontent-
oriented learning. The objestives were to provide swudents
with a basic knowledge of music theory and an understand-
ing af how a computer program i written—information
which they could use as 1e0ls in developing their interest
arcas, Several computer music games and drills were used
by the eniire groap, but as a child's interest waned, he was
allowed 1o break away from the group activity and pursus
inctividual work in his primary interest arca,
The computer games included (1) Mystery Words. in
which the players bearned the names of treble and biss elef
hythm, which provided ear training in the
nition of quarter notes, eighth notes, and quarter rest
paseerns; and (3) TI's Music Skilis Trainer, which comains

Symphony (Oce fo Joy), and * Jinge Bells.* Three studeas,
Byron, Allan, and Pezgy, exhitited a competitive spiric when
companng th faahbs S lnes snd cHfiauty of ther pro-
grams, Steve wrate his progeam to play Beethoven's
Symphoay m mm part harmany; Bryan wumumnpnm

of olor 10 cmphiasize
il ComITsLs m approprikE potnts b muuse: Peggy
rewarked her original compasition many Gmes unl she was
satisfied with the rhythmic structure .

Bt is important Lo note that not every studen was equally
enthusiastic about programming. For example, Adrienne
scemed 1o prefcr taking Compuier Music for enjoyment and
the personal satlsfaction of hecuming famitiar with it but
did not have o genuine interést i becorning 4 creative
producer.

“saelng your students
sagerly asking to cut
“other classes. ... and
having their parents
pick them up late — all
just so they could work
on their projects — was
tremendously rewarding.

four pames 10 improve Lhe player's skills it recogaition and
secall of pitches. inervals, chords, and phrases played by
ihe computer.

We took a laak at the program listings for our favorile
songs and games and “brainstormed”” about what all those
commands could possibly mean, Discovering how chiang-
ing the duration, frequency, and/er volume in a CALL
SOUND statement affects the tones produced by the com-
e was a popular Graup Traiming Actvity. Tle children

taricd drawing about
how Lo propram, Al this point it was necessary to hand out
infosmation fram the User's Manual for studems 1o take
heme and study over the weekend—homewerk at their

onal content-oriented learning 1ook place when
studens eaperimented with the Traditional Made of the
compuer's Music Maker Command Canridge, 1 wsed the
traditional
key mmlmm time signatures, tzmpo. and music

notation—incheding how various nates such as whole, half,

Copprigs £ 194} Erversit Viley Pablaterg Co

e saiafaction children fech from communicating the
results of Lheir work 10 an audisnce was obvious when thres
tadies from Springfield (Dhic) Scheol District and a bankes
visited our classreom ene day. Byron stopped his wark 1o
take oves for Mrs, Lucas and nie as we were caplaining the
Computer Music Class. He and two others enthusiastically
pane & presentation of their music and proudly explained
what had gone inte its composition. In addition, the already
hiigh level of enthusiam inereaaed when the class found out
they could presem their Gnished products o their parcnts
and others on Visitwion Day and possbly have them
published i 9'er Magazing,

With s sroup, ¥ scrvod mainly a3 & eesouree Drrwna:\d
passed (| for karning an
mmulms Studens were introduced 1o coneeps u!rxru-
gramming and music theory as they explored and used this
howledge (o make their programs more complex. [t was
a good example of making material relevant. The Computer
Music course allowed for freedom of chobee in that no
course requirements were gsiablished abead of time; instead,
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sty

the clas members were allawsd to develop their own
*'courses of study™ as their interests developed. Likewise,
the time allocations wers flevible because the entire stail

st 1o skip 1heir classes and come to Computer
Musie all day if they wanted.
By requich in Type

to play

1 activities only until they no longer were inerested, mastery

of competencies became more streamlined and sxcting—

as Renzulli suggests, After playing Mystery Words about

ten minutes, seven-year-old Michael put it this way, Do we
to play it anymore? We know this now!*

It tvas interesting 1o abserve how the gifted children
mastered the basics much more rapidly and cfficiently than
my regular general music swdents. The need for ine
dividualization and enrichment for the gified is abwious
swhen onc sealizes that playing the same games which in-
trigued my regular clasees for sevesal of their thinty minite
music periods tired the gified in ten to fifteen minuies; they
then sequested ission 10 reLurn (o their

e, il

Furthermore, process training (Type 1) occursed when
students wrote their own programs, As Byron observed,
*“The computer really pregrams you; you don't program

it."* He was referring to the fact that the besi programmers
fearn 1o think like the computer, in that they think out the
procsss of writing their programs instead of memorizing
what to write, Essentially. they must consider baw the com.
puter thinks, then derermine what to say 18 gt the com-
puter 1o accomplish their goals. Cbviously, the program-

Eing required 10 achicve the final produc is a Type I ac-
tivity, yet the development of thinking processes involved
in Type il is alio present,

e experience af teaching at New Horizons has given
me Rew irsights into how children think and how different
their learning styles can be. It was exciting to allow a cur-
riculim fo cvalve as children enthusiastically identified their
own interests and pursued ways of expressing hese interests
creatively.

owr creations, This is an example of Reneull's differentia-
tion of “'real investigative activities™ for the gifted frem
raining exercices.” This differentiation prampecd the
development of his Enrichment Triad Model.

It & important to point out that Renrulli’s mode is not
a fixed, rigid framework; the three activity types often
overlap. For example, while the actual composing of music
s Type 111 (Individual and Small Group Investipations}, the
rial initial di of puter's musical
capabilities might be ronsidered Type 1 (Exploratory),
Likewise, there is overlap in some of the students® other

il it braisisiorming *

Type Il activitics. ing providss children with

214 n;eamnfn'-r Volume 1
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Alhough the Acadenny already had four CBM commpuiers
and & TRS-8), the magical attraction of students 1o our
T1-9/4 did ot go unteeogrized. Soon the Academy pur-
chased a A, and sisbiequently a secand ong, togcther
with 2 varicty of the high quality educational software of-
fered by Texas Imstruments,

My hushand and | have conducted several sther enrich
ment sessions at the Academy and have become increas-
ingly excited about the profound potential of computer-
facilitated learning. @
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A Music
Text Editor

& File Player
for the TI-99/4A

Maker but would like to experiment with music

F or those readers who do not as yer have a Music
wrising unyway, we e offering a primilive musk tex

editor, which has twa of the three voices of the TI99/4A,
a5 well = a file player program and the input required 1o
play.

The Music Text Editor program cress a tape file which
is read and played by the Music File Player thal fallows it.
Although the file can be played by the editer, the lempo
will be somewhat slower than whee performad by the
separate player program.

Use the following symbols 10 while Hole vahues:

W.whole  H.Half
Q-Quaner  E-Eigh
S-Siteent

For adotied pote value, pat a period alter the symbals, for
example, 5.0, e -

Use the foliawing symbols for pilches:
Y] E
FE
cce GG
DD ReRest (a pisch with valae Oy
After each pilch, give the ocans (14);
Octare Hegins
1 Bass clef, bowom space (A 110 cps)
B Bass clel, 10p line (A = 220 cpap
3 Ticble clef, 2nd space (fom bosiam (A = 440 cps)
4 Tocble clef, 1at ledger g above (A = 850 ops)
INDTE: SAVE your ingut geriodically! An ingut of ey nate
ph iclertal but without an e (e 1., A%

may Cise your pregram to erash.]

The Music Texr Ediror will first ask you for the com-
pasition”s and the composer's names, Then the proempt M M
will ask you for a tempo in quarter noles per minule—

i i o2 beatl—
between S6:and 126 per minute, (NOTE: The program won't
accept any vidue larger than 126; the computer will reject
an overly.funereal beat because the valee put in the dusa.
tion parameter of CALL SOUND will be too large.)

The program thea beging requesting mput for the com-
pasition, line by line for the 1w voices. After the program
duphrj the line number, you ener she duration (W, Q.

5, ... ), followed by the pitch values and octave ranges for
eacli of the twa voices. You must separate these values by

Coppugec © 1903 Lnmcaid Valay Fussing Co

a slash 47). and e the line with a slash. For instance, 10
play simultancously the dotled eighth notes F & in octave
2and C in octave 1, followed by a sixteenth rest in the first
woice and a BP sixteenth note in the second, after the frst
progrin line number prompis (1 = ) you would exer:

1 = E/RizCY

1 = S/RSANLS

3a

When the prograns prompts you for the nest line of notes

(in this instance e 33, you may instead enter ong of the
following comiands:

CHANGE, REDO, LIST, PLAY, or SAVE,
CHANGE, REDO and LIST will ask fer & range of lises.
The SAVE command merges new daia with data already

red in the tape I"!c. Unless you answer the question,

written m\lhe tape fi I'IE Uil the ik has an end-of-fike marl
it con't be read. The Maic File Player can read and Dla!’

4 file consisting of up Lo 550 Hnes.

"

The Best of 9%'er  Valume 1




B e S et S i
= o — = —— —
| J— =
P —— — =
i3 £ w E— W — -
PR e e =
o S e = = e =
e S N
o x> = T
A e - T = =
P ==
o e
= =
‘ = — —E— e
- E—r emE sacE—
sws sncE
S wE iR
e

= = - —
4 = = 25
B — S e pmem e e i — =
i £ b= = L T T T 3
g e e —— 2=l 3 - - -
= = B e 1 i ] =
= = : ot i A =
—itys = e i ¥ L e ]
i = S =
= == —fsSe Ge - whra o= A
d — , : =

O.O.E.o n-c.!.ﬂi..lh.ﬂ..
e T
T LT

FrErroEemree

Copprighe © 1981 Eraraid akiy Pibishing Co

Volume 1

218 The Best of 99'er




o

)

L

o

Ty

o

|im

109=SDNAL 136= ST 3ibe2!
rAAFE2
7

ZScuE DISEDENCY B DGR
§ =Sinaiadl 13- [AICH 149 LA
i -0 1292 30w 1302 EiELHI

i
2r

100 =S5

101 = SIDHA,

02 = SICRVAZ
S/DLE

RS,
THoSEIUAY
0= 301)
Bl=SiAdAZ

FAIR!
4= SEAAY

g D 19D Emersdd Vadey Poinbiog €a. Volume 1

163=EIDV/RI




TI Command
Cartridge

“The comp hath
rio music in it chips, nor i not programm'd with
concard of sweet sound s fir but for business,

'mathematics, and sors.* The TI-99/4A, is delinively not one
of these.

Outstanding music and sound effects capabilities are
ameng the many features which set the T1-69/4A apart fram
other personal computers. A generate theee
simultancous tones ard a noise, and can specily el dura-
tion, pitch. and loudness—all with a single TI BASIC stare-
ment. The sound is played through the speaker of the color

or TV display.

Of course, an assartment of beew “ladm“ and outer
space souncs can greatly enhance a presentation
and pmv-ie usehﬂ Ndllory ln-d'lmcl dunn: ithe progran
execution.

other musis editor formats which require entry of noges us-
characters. Bath alo make superb use of the

are entered by manipulating the cursor with ither the
Jovaticks of the arrow keys. A compader can 1hen print out
the bast and treble clefs of each measure—complete with
all nates, sharps, flars, and rests—with T1's thermal printer
{using its specinl graphic character sot). 1's abo possible to
save the completed musical score on cassetie 1ape or diskette.
Traditional Mode

In Traditional Mode, notes are entered directly on the
music staff wiing standard notation. The first step invohves
defining the key, meter, and terpo. All possible key
signatures (-7 sharps or Nats) are ollowed. The meter of
time signature options for the denominator are 1, 2, 4, B,

the Tl WlA bewme the focus of the programmer’s 8-
tention, the Texas Instruments machine beeomes & musieal
instrument in its own right. Whether playing a Bach sonata
ar your ewn compasition, a successful TI-99/4A, perfor-
mance is worth the programming effar,

With the introdction of T1's Music Maker Command
Cartridge, you can take full advaniage of the T1-99/4A's
sound capabilities withoul having to write a comples BASIC
program. The Musle Maker aliews you 1o write a compesi.
tion wsing cither of two methods—Traditional Mode or
Sound Graphs. While Traditional Mede requires some
knowledge of fundamental music theory, Sound Graphs
does not. Both methods are praphics-based, in contrast (o

218 The Best of 9%%er  Volume 1

and ing tes the unis of measare receiving one
beat (i.e., whole, half, quarter, cighth or sisteenth note).
The numerator of the time signaturs indicates the nember
of such units which comprise a measure, Your options here
are restriciod 10 values equal 1o, or ks than, tho
denominator. Examples of allowable time signatures are:

4,6, 2 and

T2
n the other hand,

s
T

Land 5

[] pr]
are not allowable, because the numerator excesds the
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denominator. This kmitation is significant, becuuse there
is a natural mecent which falls en the first beat of
measure when music i accurptely interpreted by o per-
former. This regular impulse, together with phrasing and
secondary acoents in compound meter, gives a compaosition
its underlying ehythmic sructure. The Music Maker does
not sutomaically provide for this natural rhythm, The im-
plementatimn of accent is entirely up 10 you. For example,
& compasition writlen in 4/4 time may be made 10 sound
like 342 time with proper phrasing and specificetion of ac.
«went. Therefore, the time signature lmitation does not ac.
tually limit the music you can wrile wilh the cartridge. Final-
Iy tempa is specified 43 number from 1 10 30, enrespond-
ing approsimately to mesronomic indications from 25 i 128
quarler noles per minute—sulficient range for nearly all
compasitions.

After these parameters are defined, the graphics represen-
tation for the first measure appears. Seme music editors for
ather maschines do not wse graphics at all, It is a great ad-
VARIAZE 10 $o¢ your Ewﬂwsmmuhsnluu‘l i standard rota-
Gion a5 you are wri

Up 10 three volces a, be *drawn™ using whole, half,
quarter, cighth and sixieenth notes and their correspond-
ing resis. Single deating can be wied with notes, bt not with
rests. The notes for ench voies are represented ina different
color, which laciliates identification of voices when nﬁnn;‘

The pitch range is three oclaves, extending from
second A below middle e (bottom space of bass clef) 1o Illn
second 2 above middle ¢ (fira ledger line above treble clef).
This may seem like a wide range. In arranging several plano
picees for the TI-99/4A, however, we found that it was frc-
quently necessary (0 make octave raspasitions for notes
exsending beyond the Music Maker®s pitc.: range in Tradi-
tional Mexde. On the other hand, the Music Maker is not
really intended for the transcription of existing music for
other instruments, but rather 1o faciltate original composi-
tion, Like all instruments, i too has limitations which must

taken imo accouni when preparing an original
compasitian.

{sharps, Mais, or Is different from the
key signature) must be written for each note; once written,
they do not casry over Lhrough the entire measure as they
dn In standard notation. For somsons who s accustomed

notation, this may take a licde getting used 1o,
Auuunnal\y. the large and legible graphic symbols that the
cursar picks up from the meny become too small to be casily
read when placed beside a note,

Graphics

‘Graphics characiers for the notes themsehves resemble
squaze notation, but we do ot fecl this detracts from their
readability (especially when compared with the legibility of
many manuseripts). However, in drawing clusters of two
ot more notes, we cncountered 3 peculiar graphics-related
diffieulty. This is a (unction of the position (up or down}
of an existing note stem. You will fnd that a note for onc
voice can wot be placed at a picch immiediately above o1
below an existing note i that pieh i occupsed by the stem
of the existing note. The stems for voices one and two go
upward unless they are placed immediately bebow a nate in
anather voice which has its stem going upward. The op-
penite is trie of voice-three notes. This means that while
s possible 1o represent any two-note cluster, the process
can be more invalved than would seem necessary. For in-
suance, y 4 voice-one q
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note at middle ¢, 3nd you wani 1o wiite a volce-Lwo nate
at d immediately above it. Finding that you cannot do this
simply, you would have to do the lellowing: Change voices,
erase the £, change voices, draw the d (volce-two), changs
voices, redraw the ¢ (stem down), and finally change back
10 voice-Iwo 10 continue. A cluster of three notes with ad-
Jacent pitches cannot be writlen at all. These problems will
be troublesome only inthe event that the composer wants
10 write dissonant chords in the form of clusters.

At the bottom of the display is a double row of squares;
the upper row is used 10 3pecify volume for each note. There
= eight Jevels of volume which sliow a very smooth

or diminuendo without abrupe tansitions from
nn:k»d to the next, Some other musie editors do nol allow
this degreeqaf wersatility in dynamics. This default vaiue for
loudness s the maximum level of eight. 1F you want 10 a¢-
cent selected noles, say the first note of every measure, you
must drop the volume of all other notes. A default loudness
of six or seven might have been a litile casicr (o use in this

The bottom row of squares is used 1o indicate the width
of each nete; (hit is wery helpful in positioning them. 11 alsa
allows one 1o create rests without using rest graphics by
simply beaving a gap betwesn ons note and the ncx, Two
adjzcent notes of she same pitch are automatically tied. The
anly way 16 srikulate them is to leave @ gap in between.
For instance, ane might write a dotted quarter rather than
A quarter note, and Lhe resulting gap would then prevent
a tie with the next nete,

AL any point during the writing of 4 measure, you can
play an individual voice or 2l vices. I you decide 1o make
achange, thisis casily accomplished by evasing an individual
note or the entire voice. You cannod, however, insert of
deled notes without making necessary adjustments 1o other
notes in the measure,

Repetition s casily handied by copying an individual voice
oF all voices (eom & previous measure, and this can save
o great deal of time. A given voice cannol, however, be
copied as anadher voice. So i you wanl 1o we the copy
feature to write rounds, they have 1o be scored differently
than they would be in iraditional compesition. Any two
woices can be copied by copying all theee and hen n erasing
the ane which is not wanted.

Whe you are finished with a measure, you can either
B0 0n 10 the next measure of back 10 a menu which allows
you toedit, play, save, or print your composition. If you
choose 10 edit, you will be shown the number of meastres
completed and the percentage of file space used, and you
will be given the eplion of changing the iempo. To play the
compesition, you spesify which voices are 1o bcphynj and
you are given the opton of hearing the music transposed
up or down by is many as eleven half steps (twelve half
sleps are an octave). If you transpose & note so that it falls
below the Music Maker's range, it will net be played. You
can interrupt the playing of a composition and view the
graphic representation of the measure being played at that
point, but graphics ase not used when the piece is actualy
being played. :

There are a few features present in some music editors
for other machines which are not present in Music Maker,
For c:umnlc. the only way 1o ixitiate repeats is by manual-
by pressing “SHIFT &** during the playing of . piece; no
form of looping can be structured inte a compastition.
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Giiven the refaively vast storage space awm\:hle (cum:l:u:d
with music compositions written in T1
with the copying feature, the lack of 1 wem s less
sigmificant than it might ot be. Wi:h J&K nf RJ\M.
you will be abls to write aboat 900 notes for cach of the
three voices, For example, writing all sixieenth notes for
three voices, the file could be 57 measures long; with all
aquarter notes, it could be 224 measures. Additionally, there
Is no capability to write phrases ard then arrange them in
different voices. This capability could be useful when
unph)‘lns e device of imitation, such as writing canons

and fugues. Even 5o, the same effect can be achieved with
Miussic Maker—t just takes a little more efTort,

In summary, desite the few shortcomings mentionsd,
the Traditional Mode provides a beautiful graphics-based
exditor which makes the process of writing music s enjoyable
s listening to the finished product. Even if this were the
extent of the Music Maker’s capabilities, we feel it would
‘be an excellent investrrent at the suggested retail prics of
539.95.

Sound Graphs

While some knowledge of music theory is essential for
effective use of the Traditional Mode, the Sound Graphs
method may be used without any pricr understanding of
music terminology. As the name implies, music is entered
in & Cartesian coordinate graph format. The Trequency
graph can have a resolution of one-hundred-twenty vertical
pasitions {frequency) by twenty horizonaal positions (dura-
tion) per “‘measure.” A Sound Graphs music ile may con-
tin up 10 46 measures. A color-coded ling is platted on the
graph with the cursor, and a= in Traditional Mede, a dif-
Terent eoler is used for each voice,

The velurme graph has a resolution of cight vereical pasi.
lbm (vnhm:l;;twmy horizontal pummns tduration),

B pal
mn ‘may be piotted for each voice a‘ppeanns in the fre;
uumcyzflp‘n (default is the highest velume). In addition
to the three voices, a Sound Graph may also include a noise
which is plottcd on the volume graph
The wser has the eption of ither Discrete or Continuous
tanes. Under the Discrete option, the vertical axis is divid-
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ed inte thirty Trequencies, consisting of © Major diatonic
pitches from the sccond A below middle ¢ 1o the third b
above middle . You can, however change any or all of thess
pitches with the List Tones option. Although any frequen-
<y fram 110 Hz to 20,000 Hz can be used, tables are pro-
vided in T1"s excellem dn-:\mwmamn. piving the frequen-
<ies for chromatic, pemmmc, and gypsy scales. The fre-
quencics can be changed af an; e, even during or after
the plotting of a Sound Ofarm.

Uneler the Continuous option you specify the upper and
lower limits of the mqumr range. These can be chany
at often as you wi Trequency axis is divids
steps within this ranse, giving 3 ficquency *alide’
sounds contlauous and can be used (o creaie sound effecis
such as whisiles and sirens xs well as interesting experimen.
tal music sounds. When you take inlo conssderation the fact
that a noise can be used in addition to theee voices and that
the composition can be played as fast as twenty characters
per second, the range of possibilities Is quite extensive.

In cvaluating the noise, we were surprised to find that
we could not distinguish any difference hetween the perindic
and "white nokse™ groupa—i.c., noises 14 and §-8, respee.
tively, Noise | appears to be the same a3 noise 5

same a3 6, and 50 on. I you are familiar with the dif-

ference between periodic naise and white noise in T1 BASIC,
da not expect 1o find the same distinetion in the Music
Maker,

Other aspects of using Sound Graphs are ideatical with
the corresponding procedres used in Teaditional Mode
mamely editing, playing, saving, and printing).

IF you have no knowledge of music theory, using Sound
Graphs is a great way to begin exploring the TI-99/4A%
music capabilities, Even if you are familiar with music fun-
damentals, vou will be amazed at the versaility of the Sound
Graphs method, and you will find that your TL99/44 has
pol.tmlaL you would not have thought possible,

the Music Maker Command €
greatly enhance one of the alrendy outstanding features of
your compuier—its capacity for sound and music. We
believe it is an seeestory you will not want to be without.
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