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The October i Sisue of Creati ve 
~uting .agazine cont.ins an 
art i cle well worth reading. -What Is 
LOBO?" by Holly WAtt, appaari~g.on 
page 	112, is n e~cellent Ca.pOSltlon
Nhich presents the point of vi ... of a 
teacher who has used LOGO in..ny
different situations. 

If _you have been on the lookout 
for 	 LOGO docu-.ntation to give to 
deci si on IBakers in your school srs
t.-s, plan on reading Watt·. artic e. 
It .ight be just what you have been
n_ding. 

She starts with an ovarview of 
LOGO 	 and a bit of the historical dev
elop.ant. Then she presents so.e 
e~a~l.. of typical beginners Nark. 

Na~t, tih shar.. &a.a of her 
personal e~periances as a teach.r in 
~erst and ea.bridge, "a••achusetts.
Her 	 students had a wide age range,
fro. 	B to 17 years. 

Har ca.e studies of the indivi
dual students reveal th true pot.n
tial of LOGO, both of the language
itself, and its acca.panying t.aching
philosophy. 

She then directs her attention 
to the davelop.ent of the rol of the 
LOGO teacher, and offers several 
s~ecific techniques which were 
lrifecti ve for h.,-. 

Lastly, she ••kes an e~tr...ly
inter••ting ca-parisonl what LOGO 
teachers sa~ they teach versus what 
LOBO .tudin~. sa~ they learn. Thera 
ar. probably no 61g surprise~ in. this 
ca.parison. But, the r ader 15 llk~ly
to • ke a f .... new discoveries which 
..y not have be." app rant before. 

In dditian to the Watt article,
Robert Lawler·. -LOGO Idaas M on page
111 of the same issue cant ins a dis
cussion of the pas ing of para..ters 
which clarifies several points often 
.isundarstood. 

Ha also discusses tha virtues of 
planning how to break a progra-.ing
probl • into parts, operating on each 
individually. 	 c> 

HawaIIan Students 

Love LOGO Overlays 


based on an Id.a lubmltted 
by Elaine Blltman 

Acetate tran~.ncie& can be 
used 	to create L overlays which 
have ..ny applications. Elaine 
Blit..n a supervisor for Punahou 
School In Honolulu, HaNaii and her 
teacher. and so.e BOO chi 1dren ara 
e~ploring the .any possibilities 
offered fJy this idea. 

To .ake A LOBO ov.,-lay, si~ly
obtain ~ sheat of ~cetate such a. 
that used for ov.,-head projectors.
Draw di rac:t I y on it wi t.h a grease
pencil or acetate .arker, and plac
it on the ca.puter .ani tor screen. 

In .ost cases the nor.al static 
cling will be sulficient to hold it 
in 	 place. Oth.,-wi .., turning the 
.ani tor off then on once wi 11 usual 1 y
help. 

What sort of thing can be drawn 
on the overlay? That is left to the 
teacher (and the children). Mrs. 
Blit-.n suggests .azes ga.. boards, 
targets, ana other si.i t ar shape. for 
.tarters. 

Once t he overlay is in place,
the 	 children can guide the t.urtle 
around, through, over, to, along, or 
behind tha par~. of the draWing,
depending upon its natura and 
invitation. 

A progresSion of ovltrlay p t 
terns suggests i t ..l f a. part of the 
all-iaportant developaent of turtle 
control. Perhaps the first overlay
could be one with thr or four nu.
bered dots on it. The children ara 
invited to .ave the turtle fro. HOME 
to dot .1, then to .2, and so on in
succession. 

Ne~t could ca.e an overlay with 
a simple closed curve in the center • 
The children are challenged to figure
out 	 how to .ake their turt le go
around the outside of the closed 
curve one ti.., without necessarily
trying to cODa clo a to the sid of 
the curve. 

Perhaps ne~t would be ~n overlay
with a .are cOMple~ nuabered dots 
pattern, even one with a connect-the
dots pIcture which will develop as 
the turtle follows the correct path.

c'ontinuea on page 2 
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Editor •••••••••••••••••••••• Tom Lough 

Hold Your Horses 

A colleague asked.e recently,
1100 you knOM wfliilt' s the hardest thi nCjl
for .e to do when I'. teaching LOGO? 
I didn't receive a chance to respond
before sh continu d, "1'11 t 11 you
whiilt. It is to not intervene. Do you
understand?" 

I encouriilged her to continue. 
She 	 said, -Nhen the children are 
working so hard with LOGO, and they
have gotten bogged down with a 
probl_, I hiilve this overwhelaing 
urge to rush right in with the 
solution. It is so hard to wai t or to 
just sk iii question in teiild." 

Th experi ence is COlHlon to 
..ny. We all have seen the exciteMent 
on the fiilces of children which comes 
fra. ..king discoveries or acca.p
Ii sh.."t all by theflls 1 ves. And, we 
all 	 at so.e tiae have seen sligntly
crestfallen looks when .... offer the 
solution to a proble. too soon. 

Nait ti.a is i~ortant. Children 
need 	ti .. to think. In a situation as 
si~le as directing a question to iii 
child in cla.5 it is difficult to 
wait through 1ong agonizing taORHInts 
for 	 an anlitoJ&r. HoW of ten do .... yi el d 
to the t ~tation of asking anoth r 
(perhaps quicker) stud nt b fore the 
first one ha. had a chance to think? 

With LOGO, wait tiRe is parti 
cularly illlPortant. We all nsed to 
work 	hard to identify thiilt special 
.a..nt bet "I hate this stupid
ca.puter "'yhow! II and "Don't tell .a! 
I WAnt to flgure it out for .yself!" 

It is then, and perhaps only
then, thiilt the co..ent, the qu stion,
the nint, or evan the iiln wer will be 
IDOst 	 effective. 

It i hard to hold your horses. 
But let's-all try. 	 c> 

LOGO Overlays continued 

Nex t 	 coul d COClM! i mpl e mazes and 
obstacle courses. By th n, the 
children would have devised several 
of their own design, of cours • 

Perhaps the turtle could beca.e 
a space rocket and visit various 
planets drawn on the overlay. Or,
maybe the turtle is really an auto
MObile navigating a street .ap on the 
screen. 

Sprites could also be used in 
conjunction with the LOBO overlays,
if you hiilve the Texiils Instru-sots 
verSlon. The children will leiilrn 
quickly that reiilsonable values for 
SETSPEED CRUst be selected! However 
if you TELL SPRITE 1 to CARRY :BALl. 
and 	 SETCOLOR • YELLOW, there iilppears 
on the screen a creature bear~ 
fairly close rese~lance to PAC- t 
which m;any children ciiln .ove about 
quit skil fully! 

The follOWing TI LOGO listing
will 	provid children with a means of 
controlling a .aving sprite. 

TO E 
SETtEADINB 0 
END 


TO S 

SEniEADING 270 
END 


TO D 

SETtEADING 90 
END 


TO X 

SEn£ADING 180 
END 


TO CONTROL 

CALL 	 READCHAR "I<: 
RUN SENTENCE II<: [J
CONTROL 
END 

By entering CONTROL, children 
can than guide a sprite through a 
.aze 	by pressing the E, S, 0, and X 
keys at iilppropriate points. Note,
however, that n ither the sprite nor 
the 	 turtle can "sense" whiilt is drawn 
on the over I ay. 

For schools without a printer or 
a version of LOGO which will siilve the 
content of the screen, the LOGO 
overlay idea could De used in 
r verse. Once a child has produced
SOMething on the screen, it can be 
SiilVed iilnd taken home to piilrents by
placing a blank piece of acetate (or
tracing paper, for that .attar) on 
the 	 MOnitor sere n and copying the 
drawing directly with a marker. 

Also, if the drawing is 
particularly challen9ing, it ciiln be 
pliilced on other chIldren's MOnitors 
with an invitation to try to copy it 
with 	their turtle! 
continued on piilge 9 
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TIPPS 
for 

TEACHERS 
by 

Steve Tipps 

Patterns and Repetition II 

The previous colUMn on patterns
and repetition suggested m.ny ways
which teachers can encourage students 
to find and describe patterns in the 
envi ronMMlt. The REPEAT c~and 
aerves as the way which LOGO allows 
the progra..ar to draw patterns nd 
consolidate understanding of direc
tion .nd dist.nce. The a.aunt of ti~ 
spent with consolidating control of 
the screen turtle will b rewarded as 
children .ave toward procedures. 

REPEAT allows the progra. er to 
see the results of the s.-e turtle 
.av...nt done again and again. The 
simplest for. of this ia single
cca.and inside the brackets. 

REPEAT 3 (FORWARD 20 l 

REPEAT 17 (FORWARD 50 l 

REPEAT 100 C BACK 6.7 1 

The additive nature of the 
turtle"s .icroworld is clearly demon
strated by these si~le com..nds. The 
turtle can al50 be _ade to pivot with 
a REPEAT ca..and ina g.... call ed 
Spin the Turtle. The only COlNUlld 
inside the brackets is a LEFT or 
RIGHT cOlllflWlnd. 

REPEAT 20 (RI6HT 11 :l 

REPEAT 3 t LEFT 15 l 

REPEAT 300 C LEFT 20 l 

As children ..k the turtle spin
they find that combinations of very
large nwnbers only result in the sa_ 
direction as SMaller nu.berB. Very
large nUMbers are superfluous because 
the direction of the turtle is 
Ii.i tIKI. 

So.. children .ay stumble across 
the magic number of 360 which is the 
number of turtle turns in the Total 
Turtle Trip Theoreat. (See, for 
exa~le, p ge 24 of Turtle BeoMetr~
by Abelson and diSessa;Y---- ------

Students can get involved in 
guessing games about the final 
ori ntation of the turtle as a result 
of REPEAT state.ents. The ability to 
use repeat with direction and dis
tance separately will increase the 
possibility of using them together
and with other COMmands. 

STACKING cot'I'IANDS and DEBUGGING 

Distance, direction, and pen
COMMands are till being used in the 
graphic (imMediate) .ode. &0 that 
feedback in the for. of turtle 
.ava.ent is i..adiate with hitt i ng
<RETURN>. When children first l e arn 
that th y can stack c~and. on a 
line. 

FD 20 RT 4:5 L T 33 PU BK 60 PC 3 
PD FD 90 L T 45 PC 6 FD 70 RT 80 BK 66 
FD 9 BK 91 RT 56 FD 81 

they will oft.., adopt this g arbage 
a~proach to turtling. The initial fun 
of having the turtle do all the.. 
ction rapidly and in seque nce can 

be counterproductive to using and 
recognizing patterns which do inter
esting things. 

The teachers should encouraQe
the child to look at singl8 ca..and. 
or at ItOSt two reI atltd c~d. on a 
line. This is very early debuiging
practice which encourages .ind 
sized- chunks of progra..ing. 

I would not say that a child 
should n ver stack up a line of 
ca.m.nds. The idea that LOGO doe. 
whatever it is told in the order 
which is specified and that the 

&guence is unli.ited for all practi
cal purposes (save 25:5 characters on 
alin) ar important LOGO under
standings. 

But children should recognize 
th~t it is usu lly very difficult to 
figure out which part Of a verr long
line of ca..and. was responsib e for 
a p~rticular part of a COMplex turtle 
drawing. 

As children begin to dr~w things 
one coasand at a ti-. in th graphics
MOde, they will begin to see that 
repeating the sa.. ca.bin~tion of 
~o_ands . results . in a.e p~rticular:ly
InterestIng desIgns. Closed -figur e. 
and de igns resul t if a pa ttern of 
distance and direction is created. 

FD 38 RT 33 FD 100 LT 144 
FD 38 RT 33 or FD 100 LT 144 
FD 38 RT 33 FD 100 LT 144 
etc. 

The p~tterns call upon the 
teacher to introduce REPEAT, en~bling
the child to explore the combin~tion. 
of di tilnce and direction cOfHlands ~t 
~ faster rate. 

REPEAT 22 C FD 38 RT 33 l 

REPEAT 22 C FD 100 L T 144 l 

The teacher .ust r....oer that 
5/h is not teachi ng forllUl.s or 
giving out r cipes for squ res, .tar. 
or circles. Instead, s/he is only.
providing the ~or••~ of the c~na 
Which alloNS the students to creat e 
squares, stars and circle. without 
continued on page 4 
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Tipps for Teachers continued 

typing each and every ca..and separ
ately. The recip process is called 
-rep titive and redund nt- by Glen 
Bull, ..-hi 1 e what you want to 
encourage is a proc..s which is only
"repetitiv.... 

Collapsing .any actions into a 
REPEAT c~d i& th. · transitiomal 
stap to understandi ng what progra.
• ing is. Children will also tryout
putting garbage into the brackets. 
~ai n ttl!s aAY produce ~ 
interesting effects which the child 
can cl.an up. 

"v approach to this stage is to 
ask the child to descr~be or draw 
..-hat i. goi ng to happen ~s the 
sequence i. repeated. I f they show 
under tanding of the effect Of the 
ca..and and the ~uence of action,
I·. not concerned. They will be able 
to do other .are coherent progra_ing
..-hen they need to. If, on tfle other 
hand, the student see.. to be 
.ystlfied and ia using REPEAT in so.e 
.lndles. way, I tend to guide t h .. 
back to one or two ca..ands in the 
brackets. 

It would be nice to pretend t hat 
teacher caul d onl y show REPEAT to 

those children who de.anstrate a need 
for it. HoMever, the classraa. grap_
vine wll pass along trade secrets. 
REPEAT gi ves so IllUch power to th 
beginner that th.y will not b. denied 
even if they are not in ca.pl e t e 
control. The teacher·s job as I see 
it, is to guide their thInk l ng toward 
understanding the CORa nd. 

ZISZA6: AN ILLUSTRATIVE EXAl'FLE 

The next .tep i to control MOre 
ca..ands within REPEAT. Zig~
patterns are particularly g
becau e they have .any variations of 
direction and distance -- al.ast all 
of ..-hich result in pleasing designs. 

I would suggest that zigzags be 
used to reinforce the ideas of body
syntonicity and control which are at 
the foundation of LOGO phi losophy. At 

nuMber of teacher workshops, when 
participants were invited to create a 
zigzag pattern, they began by
creating a cloSed figure li~e those 
above. 

Instead, they needed to walk 
through the pattern using conversa
tion 	Nhile playing turtle. 

W lk forward, 
turn 	to the right,
wal k 	 forward sa.. .are, 
turn 	to the left. 

Several of th_ tried to go
directly to REPEAT stat..ant& rather 
than working out a design COMmand by
ca..and. 

FORWARD 50 FORWARD 40 
RI GHT 39 	 RIGHT 120 
F~D 77 FORWARD 40 
LEFT 22 LEFT 120 

NDrking ideas out in the iMmed
iate .ad. 15 vary i~ortant and is a 
pri_ advantage of LOGO. Onl Y after a 
design is actlieved should the REPEAT 
&tat...nt be used • 

REPEAT 900 t FORWARD 26 RIGHT 98 
FORWARD 40 LEFT 100 J 

All .anner of zigzags, wiggle.
and steps a r e created with tne -REPEAT 
for..t. The initial direction of the 
turtle can transfor. the appearance
of the pattern. Overlaps and cross
hatching are often quite striking . As 
zigzags are created, progr a ...rs 
should beca.e very fa. l 1iar wi th the 
thr.. el...n ts of the REPEAT ca.mand 
and 	 the effects of changing the 
repeater or the pattern. 

PROJECTS WITH REPEAT 

If the teacher has prepared
students with pattern finding and 
.aking, and if the student a r e very 
ca.for~abl. with REPEAT stateMents,
they 	s hould be ready to use REPEAT to 
create .any of their own patterns. 

I like to have the class create 
a set of patterns on tag board or 
sentence strips. Aaong tfle .oat fre
quent are dotted and dashed lines 
u&ing PENlJP, PENDOWN, and different 
distances in a REPEAT cDfllfnand. 

.. .. .. .. .. .. ... 
Later, the dots and dashes could 

turn 	into Morse cod or an idiosyn
cratic personal cod which children 
can progra•• 

other de&igns .ight incorpor t. 
turtle .aves such s resetting the 
turtle at the side of the screen,
flipping it up ide dDWn t and spinning
it to create a star ef~ect or rays
fro. 	a cent..,- position. (See "LOGO on 
Wheels n elsewhere in this i sue, for 
exa.-ple.) 

Each child should keep a record 
of different designs and statRMRnts. 
Challenge designs can be posted as 
Quzzles for other children to .ol ve. 
Of cour se, not all the solutions will 
be exactly alike, but this will help
the 	 children ca.pare their different 
approaches. 

So far, positioning has been 
included in the REPEAT. J-kJtoIev.... ,
recognition that the ~osition and the 
pattern serve tNO different purpose. 
continued on page 8 
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MICROWORLDS 

by 


Glen Bull 


II LOGO a tool? 

LOGO ....s intended to be a 
language wi t h a low threshold and a 
hlg~ ceiling. It has been used 
effectively in cl.sses ranging frOM 
ki ndergArtan to phr i Cli cour.... At 
th un i versity leve • This is a wide 
r.nge, but us of a co.puter lan9uage 
as tool represents An even hIgher
thr eshold of use. 

LOGO hAS been used by aany
children to .atisfy personally ..an
ingful goals. In thAt sense, It is a 
..ta-tool. It aight be said to be 
tool for learning how to use tool •• 
However, this beg. the question. A 
.are ..aningful question .ight be 
whether LOGO c.n be used a. a tool in 
the context of .dult goal in the 
work-.-day world in the sen.. thAt 
COBOL i!l CCNNtOnI Y used to develop
busine•• applic.tion•• 

SOf'IE CONSI DERATI 0N8 

The physic.lly .nd ca.aunica
tively handicapped constitut • popu
lAtion where dr...tic gains in qUAl
ity of life could be Achieved. Th 
us. of technology to gAin control of 
the environ-.nt and establish COM
.unicaiton with the world is poten
tially one of its .ast hUMane uses. 

The r.sults of re••arch in this 
Ar.a 	h.ve not filtered down to the 
bulk of the population it will ulti 
aAtely h.lp. For exa.ple, far less 
than ten percent of the cerebral 
palsied population with ca..unicative 
h.ndicaps ha. acc••s to technology
potentially available to the•• The 
li ai ts on the real utility of • pros
thetic d vice are dependent upon
Acce 	sibility. If acc••s to, say, eye
glasses wera liMited by a prIce of 
$30,000 a pajr, aany of us would lead 
far lass productive lives! 

One key to driving down the cost 
of d.vices such as augaentative co.
aunication syst-.s is utilization of 
general-purpose hardwar • The .conoa
Ics of large-seal. production runs i 

11 known. As a matter of .imple
fact, a device developed for • spe
cialIzed populat ion .ay require an 
end cost ten tiaes hIgher than a 
si.ilar device developed for th gen
eral 	population. 

~--------------------------------~ 

A gr 	at d al of off-th_shel f 
hArdware for interacting with and 
controlling the environ~t has be.n 
developed in the past two year•• 
Devices which plug into the bu. of 
the Apple cOlllputer, for exa.ple,
control electric applI ances and l i gh~
switch s. A reasonably intelli g ible 
sp.ech synthesizer with an unliaitad 
vocabulary is available for about 
$300. In contra.t, the cost of an 
equivalent ~ynthesizer in 1980 a i ght
have been $3000. 

LOGO LI"ITATIONS 

LOGO i. a l.nguag. whi ch shoul d 
b. rich with possibiliti.. for 
interaction with the outside world. 
In the LOGO working papers ( Bibl io
graphy of LOGO ""'s, "IT LOGO GrouP. 
545 Technology Square, caabridge, ~ 
02139 ), there are references to 
dancing floor turtl.s, control of 
.usic boxes, u•• of robot aras to 
control yo-yo·., and other e xternal 
devic.s. In this conception of LOGO,
there should b. aaple capAbiliti.. 
for control I i ng gener.l-purpa.a hard....r. 	which aight be used by spacial
populations. . 

This concept has not .l....y.
survived translation into iapl ......t.. 
tions on inexpensive aicrocomputers.
In so.. c.s.., it hilS blMll'l nec••••ry
to 5Acrifice coaaunication between 
LOGO and the out ide world, except
through the k.yboard. In th_ 
instances, speech synthesizers, joy
sticks, and other extern.l devic•• 
are available, but there i. no w.y to 
tell 	LOGO about their .xistence. 

In other i~leaentations, it ha. 
been po sibl to include pr ovisions 
for access to input and output (110)
ports to the outside world. However, 
SOMIr of these illlpl_ntation. a.ke no 
provision for calls to • ...tJly
language SUbro~tioes. This li.itiltign
.akas It dlf~lcult for tne user to 
dev.lop specialized 110 drivers. To 
put 	 it .another way, lilck of this 
capability placas very definite 
ceiling on the us. of LOGO to 
interact with the out.id. world. 

All current LOGO iaplllMllnt.tion. 
on aicrocoaputers (to ay knc*ladg.)
have 	another constricting factor tnat 
liaits use of LOGO as an adult tool. 
they 	are so.awhat cra.pad for ••acry 
space. LOGO is aora sophi sti catlKt 
than .any 1 anguages, and hence 
occupies consider ble fM!ftNJf"'y. In 
fact, it was difficult to squ..ze 
LOGO into the address spac. of an 
eight-bit Microcomputer at illl. 

However, this necessary li.ita
tion 	on the size of progra.s which 
can reside in lINNKlr'y at a gi van ti .. 
does haaper sa.e of the ."... iUlbi
tious uses of LOGO A5 il tool for the 
handicapped. 

continu.d on pilg. 6 
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Mlcroworldl continued 

Much of the original work with 
LOGO NAS done on DigItal Eguip..nt 
CorporAtion Minicaaputers. It .ight
be possible to eVAde aa.e of the 
liMitAtions I have .entianed by
Acquiring this version of LOGO. 
Hc:Mever, use of a .inicOMputer would 
d feAt the purpose of increasing
Access to technology for the 
handicap~ed, since Minica.puters 
carry h~ty price tags. 

At this stage, LOGO in so.e 
iMPI~tAtion. an .icrocoatputerli is 
tantalizingly close to being an 
effective tool for real-world 
appliCAtions, but falls just short. 
The sensible thing would appear to b 
to develop the.. types of 
applications in SOMe other language,
such as Forth or Pascal. 

LOGO UTILIZATION 

whichHa~:~er~eth~O:sl:.:",:~hThea~t 
of the disabled vary considerablr' 
and in the best of all po.sib e 
wor l ds, prosthetic devic would be 
cUlitDMIZed. In fact, .any such 
device. are custoaized of necessity
since it is th only ••ans of Making
theM re.otely usable. eustoeization 
in the case of A microca.putar 
i~lie. an individualized prograM for 
the patient. 

Current I y, there are not enough
engin...... and progr.-r. to go
around, and there May not be for tne 
fors..able future. This drives the 
co.t of specialized prograMS up, if 
it is pOSSIble to obtAin one for a 
handicapped individual at all. Th 
cost MAy be le.& than that for 
equivalent individualized ~ifica
tions in hardw re, but the cost is 
still unaffordable in .any applica
tions. 

It is not pOlisibl to teach 
clinicians to prograM int ractive 
devices in Pascal. Many of th.. are 
capable of learning how, but there is 
not rOOM for inclusion of this infor
...tion in the curriculult. CCMlputer
scientists require ~.veral se...ters 
of work to reach this stAg • By the 
time a clinician took the required
number of courses, it might b .are 
sensible to 90 on and get a degree in 
cOtnpu ter sCIence! Of course, some 
clinicians do add these cla.ses to 
their regular cour eload, but this is 
not realistic for most ~udents. 

However, LOGO i. powerful enough
and has a structure Which parMits a 
clinician to develop aug..ntative 
d vice for the disabled in less than 
a ....ster of work. "--ory limita
tions hinder e~pansion of tha.. 
device., but judicious use of the 
di s k as virtual ..Mory Makes it clear
what the potentiAl could be. 

Even when the progrA..ing
concepts require prevent the clini
cian froa COMpletely developing a 
project in f i ni Shed fora, the process
of working through SOMe aspects pro
vide. insight into the task of the 
engineer. ThiS, in turn, I ds to 
iMProved COMMUnication between the 
clinician and the engineering tea•• 

Currentl y, there are A nufltber of 
lb-bit .icrocOMPuters Nhich have 
e~panded -..cry capabilities. It alao 
would probably be easier to impleMent
LOGO on these .icrocDMput rs, since 
developMent of a prograM DRCa.es 
increaSingly difficult s the capaci
ties of a Machine are .tretched to 
the li.it. The incraased power of 
chip. such a. the Motorola 6900 
.icroproc..sor shoul d deerea.. the 
difficulty of adapting LOGO to these 
.y.t.... 

On the other hAnd, the .ophisti
cation of LOGO _Aka. it a cDMPle~ 
I Anguag to develop and hence .are 
difficult to implement: than a simpler
language such as BASIC. ThiS, in 
turn, decreases the probability that 
it will be developed on the ne~t 
generation of aicroca.putars. 

If it is developed for one of 
the lb-bit g neration of Itachines,
the develop.ant te.. ..y no~ 
understand the iMportance of • king
it possible for LOGO to interAct with 
the outside world. Even if they do, 
technol~ic quirks .ay Make i~ 
prohibitIvely e~pensiv. to develop 
sa.. of the MOra de irable f atures 
of LOGO on th syst.. adopted. 

BACK TO TOPLEVEL 

Thus, in answer to the question
uIs LOGO a tool?- the reply must be 
NIt al.ast i •• ~ or -It could be." 
LOGO in its abstract for. as a pro
gra..ing philosophy foreshadows an 
e.inently usable tool. In the practi
cal require nts of the real world,
the capabilities of B-bit .iLrocom
putRrS on whi ch LOBO has been 
I~leaented to d te fall just short 
of providing the power required. 

The limitations of memory space
and insufficient processor speed are 
hardwar restrictions rather than 
·conceptual difficulties. Recent 
history suggests that hardwar e 
restrictions can b erased by
technologic advances. Froa that 
point, It is a ~att r of cr ating a 
version of LOGO which .aka use of 
this n wfound capability. ~ 

Glen Bull is a prof. sor at the 
University of Virginia, and teaches 
LOGO courses at bot~ the graduate and 
undergraduate level. 



LOGO on Wheels 
The power of LOGO to help in the 

investigation of phenOMena p-resent in 
the physical world was mad evident 
to _ recentl y. 

As I was driving ha.e on night,
I saw ahe d of a strangely
behaving light crossing the road. It 
bobbed and weaved up and dawn ina 
herky-jerky fashion which cD4Hlanded 
_y att ntion. 

It turned out to be a reflector 
.aunted on the spokes of a bicycle
Nh_l. (Whew!) Aside fra. MAking sure 
that 	I saw hi_, the bike rider also 
gave 	.. so-ething to think about. 

What if a child observed the 
s ... 	MOtion and want to investigate
it further with LOGO? How might the 
process tak pi c e? 

By observing a bicycle wheel in 
slow .ation, a child .ight note that 
the center of the wheel .ave. 
s.oothly in the direction of travel 
Nhlle th spokes, r flector ri_ t and 
tire rotate around it. t he ~ir.t 
challenge .lght be to .aka the turtle 
.ave 	li~e the axle. 

By playing turtle, the child 
discovers that, by MOving a little 
toward an object, and then turning 
so.., then .aving toward the abject 
ag in (van if nat facing the 
object), and so on so.ething clos. 
to the desired MOtIon is produced. A 
spinning dancer crossing a roo. has a 
si_ilar .,tion. 

TO I10VE : STEP : T~ 
PENUP 
RIGHT :T~ 
SETX 	 XCOR + .STEP 
t10VE 	 I STEP • TURN 
END 

The 	 above "IT LOGO (Terrapinl
Krell) listing aight be one way to 
show 	this. ~VE ~ ~ will .ake the 
turtle behave if it were glued to 
the 	 axle of an invisible whe.l which 
is rollin9 acros the screen. The 
turtl sp1n (rotates) and MOves 
linearly (translat s) in a unifor. 
..nn 	r. 

However, the bicycl reflector 
was not on the aMle, but near the 
rim. How could this be represented
with 	LOGO? 

The turtle .ight .ark the 
location of the reflector at succes
iiv.-iOients. The turtle on the axle 
could be imagined to be facing the 
reflector at all ti ..s. Thus, it 
caul d dart forward, .ark where the 
reflector is, and return to the aMle 
in ti .. to turn through the angle. 

TO DOT 
PENDOWN 
FORWARD 1 
BACK 	 1 
PENlP 
END 

The above listing will .ake the 
turtle draw a dot at its location. 
Now to have the dot drawn a t the 
location of the reflector. 

TO REFLECTOR • DISTANCE 
PENUP 
FORWARD • DI STANCE 
DOT 
BACK 	 .DISTANCE 
END 

The REFLECTOR procedure need. to 
know how far the reflector 1. fra. 
the 	 axle." This i. designa ted as the 
variable IDISTANCE. Now l et ·s lnt 
grate what we have done into the I'tOVE 
procedure. 

TO t'IlVE : STEP • TURN • D I STANCE 
REFLECTOR • D I STANCE 
RIeHT .TURN 
SETX 	 XCOR + • STEP 
PIOVE 	 • STEP I TURN I DISTANCE
END 

MOVE ~ 10 40 will draw a picture
si.ilar to this• 

-.-. 

This 	is just about what th p th 
of the bi ke reflector looked Ii ke . 
The child has taken. reason bly coa
plicated physical situation and has 
r~~esented it well and quickly with 
LOGO 	 in faMiliar t r • 

Additionally, there has been 
a-.ple ~portun1t:y for eMplor t ion 
along the way. Extreaely intar.sting
pictures and patterns can be gener
ated 	by VArying the para..ters. It is 
also fun to choose values f or the 
para..ters, sketch out the predi cted 
result, and then run the procedure.
There are usually a few surprise.! 

But the story does not have to 
end here. The path drawn above i s not 
eMactly correct. Assu.ing the bike 
wheel rolls without slipping, there 
is a relationship " between the ang le 
and the horizontal distance the wheel 
travels in each cycle of MOVE. 
continued on page 8 

7~~----------------------------------~ 
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Wheels continued 
In pArticulAr, the incra-ental 

horizontAl distance (called .STEP 
here' is equal to the product of the 
wh..l radius ti... the Angle of the 
incr...ntal turn (which .ust b 
expressed in radians instead of 
degrees'. 

For .i~licity, let·. assu.. the 
rttflllCtor is locatiKt right on the rim 
of the wheel (that i , IDISTANCE ~s 
the wheel·. radius'. Thu , if ~ 1& 
rewritten Accordingly, i~ wauld look 

like. 


TO t«lVEl • STEP I DI STANCE 
REFLECTOR • DISTANCE 
..w<E '"TURN hSTEP. 180) I 


(.DISTANCE • 3.141~9)

RIGHT .TURN 
SETX 	 XCOR + I STEP 
MOVE1 ISTEP IDISTANCE 
END 

Now we have A .are accurat 
representat ion of the Actual physical
situation. ~El 5 20 will draw A 
rAther nice looking curve similAr to 
the one bel ow. 

.. . 

This 	is the path of A point on a 
rolling circleL one of a fa.ily of 
curves called t,;YCLOIDS which can be 
gener.ted with ~El. 

A further ref i ne.ant .ight bin 
order. The reflector is usual 1 y 
.aunted on the ~okes of the wheel 
not 	 on the ri •• Thus, the IDISTANCE 
free 	the axle to tne r fleeter is 
l ..s 	 than the radius of the wh..l. 

By using the VAriable IRADIUS, 
we CAn wri te MOVES (lilY MIT LOGO waul d 
not 	 recognize 1'1OYE2 fer .0IMt unknown 
reason) I 

TO ~ES :STEP :DISTANCE :RADIUS 
REFLECTOR I DISTANCE 
t1AKE "TURN (. STEP • 180) I 

(IRADIUS • 3.14159)
RIGHT .TURN 
SETX 	 XCOR + • STEP 
1'1OYE3 I STEP I DISTANCE I RADIUS 
END 

By keeping the .DISTANCE 1 s 
thAn 	the IRADIUS, we CAn get SMOOther 
patterns such as I'1OVE3 5 20 501 

-. 	 . .. -. 
--. 

continued 

But, now we can investigate an 
"un-phYSIcal" situation in whI c h the 
r flector is mounted on the wheel at 
a .DISTANCE greater than the I RADIUS ! 
I'1OVE3 5 50 20 produces a picture
thusl 

Many 	everyday situ tions such as 
this are r adlly adaptable to inves
tigation with LOGO. Look around. You 
might surprise yourself. Or, better 
yet, challeng your children to look 
around! And get ready! 


FORWARD 100! [>
...... 


Overlays continued 

The pot ntial of this id A is 
lillited only by the i.agination of 
the 	 teacher and the children. Let us 
know of any extensions or speei I 
applications you invent or use which 
you would like to share with oth rs. 

A special thanks to Mrs. Blit. an 
for 	 sharing this idea. She credits 
Theresa Overall of the Lamplighte r 
School in Dalla!L TX, as the original 

~~~=~-~!-~~~~~~-~~~~~:--------~ 
Tipps continued 
wi 11 be illPortant as chi ldren IIOve 
toward procedure. and .are .adul Ar 
progra_ing. 

Children who are skill e d wi th 
REPEAT conceptually and functionally
shoul d be ready for the great leap
into 	creating procedures. But, usi n g 
REPEAT in the i tnlM!di ate ltOde is a 
progra..ing and debugging skill which 
Should not be discarded. 	 t> -------------------------------.----
Steve Tipps is a prof••sor at the 
University of Virginia, And conducts 
LOGO workshops for t achers 
throughout th eastern United States. 

With LOGO, the child become. the 
teacher, and the teacher, the child. 

~--------------------------------~~ e~~--------------------------------~ 



