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During the summer of I 9(i2, I itt' Den
ver, Colorado, offic:c of Cn11t rol l)ala 
Corporation ga\·e a t'Olll'Sl" i11 tl1t · 11st· of 
c:o1np11ll·rs lo a gr011p of gi l It'll 111.itl1c· 
111.1tiv; studr.:1 11~ fro111 D1·11\1·1 's ( :vrngl' 
\\"ashi11gto11 High Sc:hool ( C.:\\1 1 IS ). Em 
phasis \\as placed 011 the 11'l' of ;1 c11m· 
p11lc:r :ts a c:omp11tatio11al tool to .1ssisl 
st 11cl<·11h i11 solving 111.1thc111alic;tl prnh
lr.:rns. \\ "l' had so much f1111 that \\l' 1;011· 

tinued the course al C\\' HS thrm1gltu11t the HJ(i2-63 
sc.:houl vl'ar, and cX tt'ndt·d the prngra m I 1> l'igltt ot h1 ·r 
schools in Dcn\'cr ;111d ldfe rso11 coun ties. Sll L1r . n101T 
than 200 studc r1ts have iJcen introduced lo the hardware 
a; a handy d c\"ic:c for get ting .1 nswers lo rnatlwmalieal 
problems. 

On ~l arch 2·L a CO:'\TROL D:\TA 160:\ .ind ,1 Flcxo· 
\\'riter \\'Cre moved to C \\' HS and plau.:d 111 charge of 
four students. For the next four da~·s . these students put 
on a computer d cmonstrnlion which had many of the 
characteristics of a "ivledicine Show". The sho\\' was pro
moted, prod111;ecl , and directed by the four students, \\'ho 

P,~J were also the sta rs. 
,,17;~-;;eQThe me dicine s.how at CW HS wa~ the high point of a r i;ompulcr educational program wh ich bega11 q111ll' b\· 
~ ~ccidenl. 111 the sp ring of 1962. I acquired a m·w ne ighbor. 

'fl~ "'~ Irwin Hoffman. a mathematics teacher al (:\VI IS. In' i11 
~ iiwitPd llH' to speak to the :-,,1ath Cl11h at hi~ sr·hool 111 1 thf' 

. .{II\ ~y{\.. 11s<" of t·rnnp11lcrs for the solution of 111.1tlw111al1t·al prob-
. Ji~ lerns. Fllllowi11g th is talk , se \·cral s tudcnb i11q111rcd aho11I 

l- I ~V) tlw poss ibility of recei\·i11g computer trai11i11l! . I crn1ferrl'd 

(Gu. I 

(.w~ tS 

J ~~ , c 
;.....-

v\/\ "fl 
) >JJB., 

with lrwi11 a11d \\'l' dt·ddl'd to org.1111/.c ' .111d 11·.11 !1 .1 •"II'" 
during the sun11n v1 . ~ 

In tit is init1;d 1·rn1rw. :).') sl1H li·11t.s lrcJ11 1 ( .\\ 11 ~ 11..-
1 ' \l·r~· \ \/l'dlll'Sda y t'\t·11i11g f10111 7 ' " l<l I ' \I .11 ti..- ( 011 _ 
lrnl IJat.1 l>l·11 u ·1 11llit·l· \\ t' , j11·1t1 tl w f11,1 I•\\ 111• •'1111:.!' 
clisc11~si1 1g l'llll1p11ll·r li111d.1111l·1 t1.1 b .111d .!,·,111'•11,I! i\11 
FOHTHA '\ progr:11111n111l! la11g11.11.!1 · f,., ! 111 11.11 \ lh 
1111d s1111u1w1 . tl1L' ,111cll·11h l1.1d lw1·rn 111• 11· .. "11 1.d1i\ I'' " 
fil'1t·11l .11 \\ll l111g prol!r.1111s .111d op<"1 .1ti11 1.! !I ... ,11111p11t.·1 
For the rest of the s11111111 L'I. tllf: \\"1·d11l·,do1\ 1'\ 1'111 111.! 1111·1 1 
ings wt·rc: used pri111aril1 f.,r tlte a11;d~s1.s

0

• 111111!1.111111111 11.! 
a11 d 1·11111p1 1tc:r sol1il i1111 111 111.1lill'111:1lw;d p11.!iJ, 111, (>I 1!1< 
:).') st11dc 11h wlto lwl!.11 1 1! 11 · c·rn 1rs1 ·: :2.) \\ 1·11 · , 1111 !.(•11 11 1.! t.e<... 
strong al tlw e11d of the· "1111111<:"1 -:;::_ w~ef? at../ I ~tJ ~ 

The: SllllllllCT (;0111'1' "·" llll'll'h .111 .1ppl'l1/1'l 1111 111.1:" ..f'-""'t. ~ 
of tlw st11dl·111,. Thl·~ tl .1111t11c·d lw 111011· 11.11111111! I l111 ll1!.! (/tJt 1;1, 
tl 1l' f:t ll 't·nw,lt'r \\(· ' l'I 11p .111 .11h ,111n·d '""" '1 1111 12 (/ 
s tude nts. (The rt·sl h.;d l!r.1d11.1l t>d . :\ Jifc.,1 1 ~ 1·\1·d 111.1!11:· 
1naties tt-aehe1 ( l lo fl111a11 1 .• 1 hl1·. 11·~-t·\1·d ( .111 111111 J).111 
i11stnidor {m(' ) . and 12 lmght -.. ~ r ·d y111 111 l! ~d111J.11, 11 wl 
even • Thursclav mornir1g frrnn 1 ::30-8. :30 :\ . ~ I tll'l1111· wl! 

11lar.,d 1011I ho1.1rs. Tl11s ~·p 1 11·,1 · \\,1~ c01 1d 1wlc•d 0111 .1 , • • 111 111.11 
basis. 11si11g tltc alg<"lir;i 111 p11f~ 1 1CJ111 ial~ .i' 1lt. · 111 . .tl11 ·111,11 1t .d 
suhjed. ThC' 111sln1dors po~<'d pn1hl<'111s. 'I'll<' ' t11dc·1.i, .Jul 
tlw n•rpiir<·d 1t1a! IH·111al ic;il :111.il' "'"· d<'\ c·lop1·d p111hi1·111 
solving proccd11rcs. progrnmmed their s11!11 tic1m 111 1:0H 
TH:\:'\ a11d r.m tlwir prohk•11b t111 the lriO.\ l11t1ocl11d111\ 
l·1 11irM;~ "t'll' ~l'I 11p lor '1n!11 111< ·rs. Tlw 1·011r"·~ " 1·11 · tflll· 
d11t·tnl 1111 .111 .111t o-i11,l111t ltt111.d l1asis "itlt ,1·11 1111a r ,111 
1lt · 1d ~ ,1·1 \' i11g as i11s l r11d11r,. 

111 \l.1rd1. \\t' cl<·c1d1·d 111 1rnt 011 a 11u·d1t 11 1" ,J1t"' .11 

• 
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. \ 1t ides, p l11l!g111g the , h"" · .1ppcan ·.f ·., ,1,.. sd 11 1 .. I p.tpN. 
a11 J tlaiJy spot anno1111ccmc nls O\ c1 the P.A. syslem rl:'
minded the student body of the forthcoming event. By 
opening clay, our s tudents were indeed prepared. 

the medicine show 
The 160A was moved in on the afternoon of Monday, the 
24 th , and turned over to the stude nts the next morning. 
The demonstration program, chosen in the hope that it 
would be meaningful and ent ertaining to the attendees, 
was checked out. Their source program, shown in Figure 1. 
was a procedure to compute the rea l or complex roots of 
the quadra tic equation, AX~ + BX + C = 0 . However , 
it had a gimmick. 

By means of a code number entered with the data , the 
computer could be directed to precede the a nswers wi th 
a Hollerith message. T hese 1ncssagcs were te rms fa vored 
by the instructors in the ir classroom presenta tions, and 
which had become cliches familiar to studc 11ts. Dnri11g 
demonstrations, students wore asked lo p rovide data for 
processing; for these results, no Ho lle rith mcssag~ was 
punched. Then the teacher was :isked for a set of da ta; 
when his results were listed , he was confronted b~ a 
familiar phrase preceding the a nswers. Some samples are 
shown in Figure 2 . 

The formal demonstrations were held \.\lednesday and 
Thursday, about every half hour, from 8:45 to 3:30 P.M ., 
with a few le ft over 

0

for Friday morning. Because many 
of the classes were discuss ing the quadratic formula, a fre
quently heard request was, "Would you please ask the 
computer to do the odd exercises on page 263 of our text?" 
Bob Kahn accommodated one class by running one night's 
homework on the 160A, and using tlie Flexowriter to cu t 
a Ditto master of the output tape. He presented a copy 
to each member of the class . 

When the hardware was not being used for demonstra-
. ions, it was in constant use by stude nts in the computer 
educa tio11a l program . They prac tically fought over it . 111 
fa<.:t, they coerced Irwin Hoffman i11to arriving every 
morning at 6:30 to le t the m i11to the school, and the cus
todian had to pract ica lly throw them out every evening 
at 6:00 in order to lock up. 

The four "barkers'" we re excused from classes during 

4/9./0 ./-16 . / 
Cltn - ~IL~ 6/5 . /4./3./ 

" 1>1dd have to rno,·e thL' co111 p11 lt'1 to ma kl· room for a 
meeting. They rolled the 160A out of the roo111 . down th<:: 
ha ll , and se t up shop in the m.iin l ohh~ · . The re . llwv we re 
immediately surrounded by curious sluc.h:nl.\, and ra n 111 · 

forma l demonst ra tions u11til the midd le or the aftcrnoo11 . 
At that time, a moviug van rolle d 11p to the front door. 
the gear was packed up, a11d the medici1w sho"' moved 
on to the next s top. 

the show gets results 
\Nell organized and co11cl11cted w it h i1nagi11atio11 .111cl 
showmanship, the performa nce was a tremendous suc
cess. It genern ted a great de.ii of inte rl'St in add1t11111al 
introductory computer courses. Antic ipating this. the boys 
had a lread y arrange d for the use o f our classroom fac il i
ties and the 160A during spring vacation. Sixty students 
were signed up during the show. the results of a fl yer 
which they p rinted and dis tributed. inviting spectators 
to enroll in introclucton · FORTR!\:\ dasse~. 

Sessions began a " ";l'k lat er. org.111 izc c.I 11 1to lm1r see· 
lions of 15 students each . The eo11rses we re run rn1 a n 
auto-instructional bas is . v\ "e provided (;() copies of a 
\\'Orkbook, /11trod11ctio 11 I ll FO RTllA.\" l' rogr111nm111g. 

which we are writing and rc produc:ing 111 um officl' to 
teach the use of compu ters for ma themat ical proble m-solv
ing in the secondary schools. For a week. tht· s tudent 111 · 
structors answered questions and tutored individuals. 
During the second week, spring vacation, the instructors 
brought each section to our office fo r a day of proble111 -
solving on the 160A. Eve ry s tudent had executed at le ast 
one FORTRAN program by the end of the week, and 
several had run more . Thev chose the ir own proble ms. 
most of them coming from thei r mat hematics text books. 

At Washington High , as a result of this activity, we now 
have nearly 100 students who will be clamoring for addi
tional training during the next school year . 

plans for next year 
We are sold on medicine shows. In fac t. the second show 
was put on by five students a t De11ver's Abniham Li11t:oln 
High School, a nd more are antic ipa ted during the ne xt 
school yea r. 

It will be a yea r of growth . In adjacen t Jeffe rson 

Figure 2 

f. f '(" z #'fl. 7 /1. /10. /25 . I 
~ i wil l be a more courteous gw patriot . 
~ ~ i~d I 2 . 90000000e 01 . OOOOOOOOe-32 - .16000000e 02 
~ ,,/,,~ ~U il-tU<li,.c .13333333e 01 -.13333333e 01 

A a.. ';-J; you coach . . . let me tea ch the class . 
w~s ~t~ .50000000e 01 . 40000000e 0 1 .30000000e 0 1 
t ~ / j) - . 40000000e 00 . 66332496e 00 - . 40000000e 00 - . 66332496e 00 

0 v, whan t hat a prille with his shoures soo te. 
1-\.u... f./~~ wh en i consider how my light is spent . 

t 2f_ !J ... n....; ~ • 10000000 e 01 . 10000000 e 02 . 25000000 e 02 
l)M 0l::' r.... - . 50000000e 01 - . 50000000e 01 

/}a·JP" ,:st of the show. On Frida y -morn ing, Fred Ris rejoined Coun ty, public school officia ls arc making a rra ngeme nt :.: 
1 1.\/~S17 his algebra class just as it be gan a discussion of the prob- to train high school teachers in computer methods. ,111cl 

~titv'-'?' lem, "Given a set of N people in a room, what is the prob- have invited seve ra l un iversities in the area to :1ss 1 ~t 
ability that two of them have their birthdays on the same in implementing an extens ive program in t·outpu lt' r <'cl 11 • 

ft' day of the year?" The c:Iass set up some specific cases, cation. During the next ·chool year. we t•xpcct to h,t\'l' 
~~ and began hand computing the results. Fred jumped up, courses the re in com puters and compu ting. as we ll a~ th<· 

j)A mumbled something about a computer, and dashed out 
h d F present courses in problem -solving and anS\\'Pr·gctt i11g lP, t e room. He ran ownstairs, wrote a • ORTRA N source 

.iouProgram to tabulate the des ired p robabilitias for N=2 with FORTRA N. Recognized as a leader in pval11al i11g 
f M1" ·v~o N=150, then compiled and e xecuted the program. He and adopting new ideas, lhe Jefferson County p11hl ic: 

, .• ,/) managed to get back to his a lgebra class before the end school system's program sho11ld provitle 11s with so1nt· dala 
~ () of th~ hour to display h is results. . f? r evnluation of several approaches to compllter educa· 

?:1~ ::::;~~t,.t"h; {;~i_;z~ '~';';! 3 :;":t:.,"'~'~1 · v0~ • 

Y.rJL- _;>./ ~ ~ cl- ~ l/ (; v"'7 µ'? ~ t p . /µH- a1. A. '~· . . ./ 
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• 
GWHS. We decided lhat it would be done entirel y by 
s tuden ts without any adult supe rvision. By this time we 
had about 40 stude11ls at various levels of profic iency. 
We picked Bob Kahn, Al Nelson, Randy Levine, and Fred 
His to run the show. ( 13ob, Randy, and Fred were iuniors, 
Al was a senior. ) \Ve 011tlined 011r project to the ~tudents 
and sat back to watch the fireworks. 

arranged for the use of a room, obt:i ined the equipment 
and supplies needed , and began an intensive promo tional 
campaign. They drew up a master sched11le for the 20 
math classes which were lo attend , a 11d distrib11t<'d the 
schedules to the teachers who were respnnsihle for the 
classes. Afte r some haggling. they :1greed 11 po11 a dcrn· 
onstra tion program, wrote the ~ource program. and 
checked it out after the 160A had arri ved a t the sd10ol. During the week before the show, the Fo11r students 
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GWHS TEACHER DEMO PROGRAM 
PROGRAMMED BY RANDY LEVINE 
FORMAT (45Hi;have;heard;you;do;no t ;like;assistance; . ;. ; . ) 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 

(36Hhere;is;your;iddy;biddy;answer . ; . ; . ;) 
(50Hhere;is;ye ;ol de;easy;answer;. ; . ; . ;lazy;tiger; . :. :. ) 
(38Hi ;will;be;a;more;courteous;gw;patriot. ) 
(27Hname;the;new;baby;after;me. ) 
( 39Hyou ;coach; . ; . ; . ;let ;me ;teach ;the ;class . ) 

FORMAT (4"5Hwhan ;that ;aprille ;with ;hi s ;shoures ;shoote . ; . ; . ) 
FORMAT (43Hwhen ;i ;consider ;how ;my ;light ;is ;spent; . ; . ; . ) 
FORMAT (35Hi;have;to ;be;excused;from;the;room . ) 
FORMAT (15 , 4El6.8 ) 
FORMAT ( 4El 6. 8) 
READ 10, JWH I CH, A, B, C 
GO TO (15, 25, 35, 45, 55, 65, 75, 85, 95, 105 ) , JWHICH 
PUNCH 1 
GO TO 105 
PUNCH 2 fl f {" It vll/S cl~ 
GO TO 105 f1'1 

5 vLYt ~ cef-1-~ v PUNCH 3 ~ 

~ 

""-,,,_ - ~ 
GO TO 105 

~ 4 _ ~ +wo 1~-PUNCH 4 It 45 

55 

65 

75 

85 

95 
105 

200 

l QO 

GO TO 105 
PUNCH 5 
GO TO 105 
PUNCH 6 
GO TO 105 
PUNCH 7 
PUNCH 8 
GO TO 105 
PUNCH 8 
GO TO 105 
PUNCH 9 
DSCRI M = (B'B) - (4 ' A' C) 
IF (DSCRIM) 100 , 200, 200 
Xl = ( - 8 + SQ.RTF (D SCRI M)) I (2 I A) 
X2 = (-8 - SQRTF (DSCRIM)) /(2'A ) 
PUNCH 11, A, B, C 
PUNCH 11, Xl, X2 
PAUSE 500 
GO TO 500 
XlREAL 
X2REAL 
XlIMAG 
X2IMAG -

(- B) / (2 'A ) 
XlREAL 
(SQRTF(DSCRIM )) / (2'A ) 
- XlIMAG 

PUNCH 11 , A, B, C 

cu,~ 

~~ 

PUNCH 11, XlREAL, XlIMAG , X2REAL, X2 I MAG 
PAUSE 500 
GO TO 500 
END 
END 

i r)'-1- ~ >+vd. ~ 
I 
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