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This issue is largely devoted to items from two conferences, ACEC ‘88 in Perth,
and the first state conference of the Computers in Education Group of South Australis,
October 28.30th. We have brief reports of the ACEC papers, and the Logo paper
presented (7) at the CEGSA conference. LEGO/Logo was much in evidence at both
events.

As well, we have an article on the development of some list processing
functions by Peter Mitchell, 2 review of 7urt/e Confusion, one of the most intriguing
Logo books ever published, and a few other things.

By rights, there ought to be another issue by the end of the year. We'll need
another 15 or so pages to make it.
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Papert = Vision: a promise fulfilled?

‘in my vision, 2he ch/ld programs the computer and, in doing 0, both aquires & sense of
mastery over a piece of the most modern und powerfui technology and establizshes an
intimats contact with some of the deepest ideas [rom science, Irom mathematics, and {rom
the ert of intellectual mode! building.' { Mindsrorms p 5}

That is the promise of Loge, children learning, not by being ‘taught’ but by
exploring the ideas for themsefves, by dissecting and reassembling. in the form of
Logo procedures, problems in science, mathematics, language, art, music, the whole
gamut of intellectual activity. But has the promise been fulfilled? Can and do students
learn these things with Logo? What is the current state of Logo and its results?

Let's start with brief looks at some explorations with Logo, beginning with
science Biology may seem to be an unusual topic for Logo. but two examples. The
first is based on Richard Dawkins' program described in 7he Blind Waichmaker a
cogent explanation of evolution, ‘the only known theory thsat could, in principle,
solve the mystery of our existence .’

The program is built around a fairly simple Logo procedure (Carter, 1987):

70 Erow :genes

IF EMPTY? :genes [STOP]
LEFT FIRST BUTFIRSY :genes
FORWARD FIRSY .gomos

8row BUTFIR3ST BUTFIRST :genes
BACK FIRSY .genwes

RIGHT 2 ¢ FIRST BUIFIRST :genes
FORWARD FIKST :gQemes

6row BUTFIRST BUATIRSY :geres
BACK FIRST :genes

LEFT FIRST BUTFIRSY  genes
E¥D

As you may gather by the variable name, jgenes, the procedure is given s list
of values which can be selected and mutated by other procedures. As the generations
proceed so the ‘organisms’ evolve. The picture below shows something of what can
happen through eight generatiens, beginning at top left. Students can play with
evolution at first hand. (If we are built by cells following genetic information, does
that mean that we are simply information processing machines?)
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The second example may bave particulas mesning as we face the AIDS
problem. What is a virus? How can we deal with them? Agsain, the Logo looks
innocent enough:

10 Virus.0 :generstion

PR SE [This is] PORD "Yiruws.  genersiion

POT3

DEFINE WORD “Virus. geroretiocn ¢ | TEXY S0RD “Virus. generation
ER WORD “Virus. :gemsration

RUB LISY WORD “Viruws. gomerstion + %1 geneveliom ¢ 1

END

What is really doing the work, the precsdure iiseif, or the Logo interpreter
acting on some data? There isa real issue hero What ss it that is replicating? Surely
the procedure, & few lines of code, cannotl be making new copies of itself can it? To go
8 bit further, would it be possible (o make a machine that could build new copies of
itself, in other words, is self-replication possibie for machines? (Some would argue
that plants and animals, including ourssives, are {biclogical) machines, and that that
would answer the question.) In the 19405 and 1950s John von Neumann argued that it
was logically possible, and even proposed seli-reproducing machines to explore the
universe. He and Stan Ulam devised computer “games’ that generated self replicating
patterns, games which evolved inic joho Conway's ‘Life’. To explore that, | would
recommend Brian Silverman's Phansowm Fish Tanf a Turtie-less version of Logo for
working with celfular automats.

¥hat about an antibody to the virus?

Let's move to mathemslics. In Mindstorms Papert (1980) writes of
‘'mathophobia’, the intellectual discase which prevents people learning mathematics
(and other subjects). As s methophobe myself, | have found in Logo a way (o
approach many things that were formeriy on forbidden territory. Mathematics, at
least in the form of logic, is inherent in everything in Logo. But one example here.
What Mandelbrot has named fracials were once in the ‘too hard basket’ of
mathematics, the ‘monsters’. We can now readily play with them in Logo:
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i leave it to you to write the procedurs.
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Perheps a fev words about Compeling Siudies, siore logn i én ‘approved’
ianguage 2re in order. What is it we are fiving 10 teach in (ompuiiog Stodiss? What
has word processing to do with compuiing, or databases, or spresdshects? Who cares
about what goes on inside microprocessors? Why the emphasis on algorithm design
and structured programming? Why teach Pascal, full of syatsx and semicolons, in
schools. when Logo is more poverful and sasier to wrils and use? Where does Logo fit
inte this? One view is expressed by Brizn Harvey 1o his {bmpcter Svicnce Logo Style
series, where he describes o Pascal compiier written 1n Ings. My own view 18 in
Thinkioy {ogo {rom which | iaks one exampis:

TO ADgete o
OF IF BAMB s = § b o= 3 {013i0
ES

10 I0Rgmte ¢ b
OF IF OR <ABD 2 = # :h » 03D 4 = 1 b = 3
xR

- &

P
ek

fejity

70 HaifMddar addend sugesd
0F $ORD drdemte addend somwmed (0Fgste eddesd awvpend
D

i suspect thai Weizenbsum (1375) waz right when he wrote of computer
science graduaies as being * .. rather like people who beve somehow become eloquent
in some (oreign language, but who, when they attempt o write something in that
ianguage, find they have lilerally nothing to say.(p 278) We ought to be emphasising
tdeas, and their exploration sand expression, aot merely techniques and technicalities.

What sre the 'deepest ideas from science, from mathematics.'? Are they
simply things like Newion's laws of moticn, Cartesian ceordinates, and the like, or is
there more? | would suggest that working with Logo involves immersion in the
‘scientific method’ Perhaps more than science itseif, as it is presently taught, Logo
invoives more of the hygpothesising, testing, verifying and falsifying than takes place
in the iaboratory. A Logo procedure is simply an expression of an hypothesis, a
possible way of solving a problem. f it werks, fine; if it doesn’t, the hypothesis must

be revised or rejected, Papper, Laketos and Euho are the pecple who wrote about this
sort of thing.

Perheps the boldest claim by Papesi is the cne aboui 'intellectual model
building . and the transfer of learning and skills to other subjects. It is the assertion
most discussed and disputed by researchers and writers, agd any atiempt to survey the
field in this brief paper is doomed to Tailure. Essentially. however, there seem o be
two camps, one critical, the other supportive The chief critic would appear o be Roy
Pea, of the Bank Street College of Education Paperi himself and writers like Hervey,
Lawier Solomon and Weir represent the advocaies.

in 8 paper presented al ACEC ‘88, Wing Av  of the University of Mewcastle
presenied the findings ¢f his own research (Au and Leung, 1988), commenting ‘It
would appear that many researchers have f{ailed (o take inio account the type of
wwacher iniervention provided in 4 Logo savironment.” I have always besn uneasy
with resecarch based on 2 month or so of intreductory Lego. followed by tests related to
an entirely different subject. | doubt if Papert (following Piaget) ever believed that
Logo was anything other than 3 long term proposition. needing years of use by a
studen! to develop the real benefits. In contrast 1o others, Au and Leung carefully
describe their intervention, ie. teaching. and their testing. and report beneficial
effects of Logo. They aiso stress the imporiant seciai aspect of learning with Logo, the
need for students to be abie to freely discuss what they are doing and share ideas, and
the need for the teacher 0 take an active role.



For those interssted in pursorng ihis srpart, the folleviag papers may prove
useful:

Au, W.and Leung, . Transfer of Prubden Lolving io Logo Progremming’ in Alp, P.
(Ed) Golden Opportuniirss ECA% A, 158%

Clements, D. and Gullo, B, Eifects of Cempwier Programming on Young Children's

Cognition ' in Journal of foucationed Asrctiziogy ol 76 Nod, 1983

Fay, A. and Mayer, R. "Children's Neive Concestions end Confusions About Logo
Graphics Commands’ i feurnaf of Fducsifoan Psvrhofogy Yol 79, No 3, 1987

Mayer, R. and Fay, A. ‘A Chain of Coguitve Cheages With Lesrning to Program in
Logo’' in Journal of Fducstionsd Psychology %ol 78 Ho 3 1987

McMillan, B. ‘Logo and the Teaching of Loge: 2 Viagetian porspective’ in Hancock, J.
(Ed) Tomorrow's Technology Today CEGRA. 1487

The main papers by Pea are inviuden in the book AMirrors of Minds listed
below, and of course the list iz far {row axhousiive What i3 the overall view? [ think
it tends 1o be positive, and certainfy peopic like Syivia Weir and Robert Lawler (see
below) report positive benefits.

Logo has been descrived by sume 2 (hie ‘oew Latic’. In coatrast to Latin, Logo
isaliving language, with an active culiusz  } i3 more than just grammar, it has the
power to make things happen: Turtles move, LEGD machines operate, language is
processed, music plays, the whole cathedrsi of compuling is active. We may not yet
have classical Logo literature, bul we do bave lively, secial learning environments. |
don't remember that from LEGAMYS,

About Logo thers has growa » nuwber of myths: thet it is 8 "toy’ for little
children, that it is just another languags like Pascal or BASIC, and so on. The truth is
that it is a very effective system in the right hsnds, a powerful language in a
powerful culture. Logo is not easy, it is intellsclusily demanding; it would have no
point otherwise. You can learn the ssszniisls of a wordprocessor or package like
Print Shop in an hour or 5o, it wili probably ke s vear for you to be sufficiently
experienced and sware to be able to bogin o us2 Logo effsclively. But the rewards are
much grester,

Logo itself is changing. If you've only ever seen the original Apple Logo or
Commodore Logo, take o look at Logo¥W ritar and LEGO TC Logo. These versions work in
a much more natural environment, end in the case of LogoWriter come with a range
of excelfent teaching materinis LEGO fogo is & whole new field in itself.

Let me conclude with & brief list of sum= recent or significant books:

Abelson, H. and diSessa, A. 7urvio Goometry MIT Progs, 1981
This is not & Loge book, and the programming examples are not in Logo but
‘Turtie Procedure Notation ', but & msihematics book. Beginning with squares,
Abelson and diSesss expiore geomsiry sl the way to relativity. Turtles are not
triviaf,



POALL Volume 3 Mo 4 poge 6

Clayson, . Visua/ Modeling wirth Logo WMIT Pross 1988
Clayson is not & programmer, but on ariist, and Logo i3 merely the vehicle for
his explorations of the visusl In quoling Constable, Claysen asks "Paintingis s
science and should be pursued ss an inqguiry inlo the laws of nature. Why,
ithen, may not lsndscape painting be considersd ss 2 branch of natural
philosophy, of which pictures are but tha experiments?’

Goldenberg E. P.and Feurzeig W. Lxplosing fangvage with Logo MIT Press, 1988
A grammar book, a wery different ope {rom all sthers Goldenberg and
Feurzeig explore languege by geoersting words and phrases using Logo
procedures which incorporsie gremmatice! rules.  The Logo procedures
become working models of lan guage oot static and abstract rules

Harvey. B. (omputer Science Logs Sivie {Three volumes) MIT Press, 19851987
The three volumes are subtitled, /ufermediate Programming Projects, Styles,
and Technigues and Advaaced Topies The first is at about Year 8 Year 10
level, while Advanced Topics 5 aimed al lertisry level computer science
students and demosnsirates 8 clear and vishle allerpative to the software
engineering approach o compniing. Anvone using Logo in secondary schools
should have at lesst the firef volume.

Hurley. | Logo Physics Holt Rinehait and Winston, 1983
Turtle as & projectiie, cosmelogy, bridges, rainbows: physics experiments as
stimulating simuliations

Lawler, R. {omputer Fiperience and Cogo:live Development A Child's Lesrning in a8
Computer Culture Ellis Horwood, 1989
Based on Leawier's PhD research, the book details the work with Miriam, his
daughter, as she worked in & Logo eovironment. Reviewed by Prof B. Inhelder
as The first highly convincing syathesis of cognition science and genetic
psychology .’

Lawler, R. and Yazdani. M dreificia/ Intelligence and Education: Volume One
Learning Fovironments and Tutoring Systems Ablex Publishing, 1987
A collection of pspers, including some of Lawler's own, on Logo, intelligent
tutoring systems and the fike.

Newell, B. 7urtle Contusion Curricuium Development Centre, 1988

A book of Logo puzzies and related riddles. Perhaps the most unusual Logo
book you have seen, but definitely cne of the best.

Pea, R snd Sheingold, ¥ (Eds} Afirrors of Minds Fatterns of Fxperieance in
£ducationa! Computing Ahlex Publishing, 1957
A collection of papers, inciuding 8 number critical of Logo.

Silverman, B. 7he Phantom Fisk Tenk 1CS1, 1987
A version of Logo for exploring celiular auiomata, beginning with Conway's
‘Life’. Cellular sutomats ere finding uses in many areas of research, and this
package is an excellent introduction. (Far Apple !l mechinesonty.)

Solomon, C. Computer £pvircnmeris for Children HIT Press, 1986
Cyathia Solomon was involved in Logo almost from ils beginnings In this
book she compares four computer environments for schools, those of Suppes,
Davis, Dwyer and Pupert, concinding thet Loge is the most appropriate.
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Weir,S. Cultivating Minds: A Logo Cesebood Hniger and Row, 1987
Sylvia Weir has also had invoivement with Loge from its early days. She
describes a number of instances where Loge was instrumental in enabling
children with disabilities is learn, communicate and take their place in the
community. Her work with sutistic childrsn is particularly interesting. Here,
clearly, is Papert's vision realised.

There is one final thing that must be said: Do not attempt to develop your use of
Logo in isolation. To do so, as in many fields, is i run the danger of stagnation.
Besides resources like the books listed above, there ezist local journals and user
groups which are in being o communicate zod share idess. If that sounds like a
‘plug’ for POALL and BiKilLog I make no apoiogy. Logo is not just a programming
fanguage, it is a culture, and cultures are peogple.

References (not listed above)-

Carter,P. ). 7hinking Logo 1987

Dawkins, R. 7The Blind Fatchmsker Longman, 1986

Papert. S. Mindstorms: Childrea, Compuiers and Powerfuf fdeas Basic Books, 1980

Weizenbaum, J. Computer Power and Numszn Kesson W 1 Freeman, 1976
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Australian Computers in Education Conference 1 GBS

4130 '88 was beld al Obrervation City, Perth Septamber 235 8t Delow are
brief acrounis of the Logo papers and poster sessions.

leff iamea ‘Beyond Turtles and Houses’

ine presenisiion diverged somcwhat deltberaiely, from the paper and
concenirated on drawing and recursion al different levels. The paper deals with the
use of Logo at Primary, Secondary and Tertisry levels, and makes the point that Loge
is & pewerful general purpose language, not the oy’ it 1s sometimes taken to be.

Ay the Primary level, the stress is on programming principies: structure,
precision in use of the language, and mathematical principles. At the Secondary
level, emphasis is still on strucivre, togother with the use of variables and the passing
of parameters, while for tectiary studenis there are aspects like topology. stalistics,
numerical methods, differential calcuins and recursion The latier was much in
evidence in the preseniation with demonsirations. on OHP and Logotron of the Tower
of Hano: as well 23 some interesing trecs,

Apnoither point made by james is the peed for studenis to have goals set for
them Three sets of procedures, a bicycie picture 4 graph drawing eysiem sod a
conversational program are appended to the paper

Pam Gibbons 'Proceduraiity, Modularity and Problem Structure: Introducing
Logo through Music

Pam Gibbons came across the probiem that most Logo using teachers face at
some stage students iyping very long lines st toplevel, and avoiding the use of
procedures. Gibbons sxamines some recont litersture on the probiem, concluding
that structured problem solving is peither instinctive nor inevitsble ’

Her solution is to use music a3 the medivm to introduce Logo o Year 7 students,
in the Mollowing sequence:

i Play with the TOOT primitive, with arbitrary numbers {pitches).
Play with a sequence of TOOTS.
Use real note frequencies.
Try 10 produce s tune in immedisiz mode. {(Given the limited length of sn input
iine the tune wiil be very short )
Defire procedures for notes: 0 C
TOOT 8§23 30
E¥D
& Use the note procedures in immediate mode.
7 Define procedures {or phrases and songs.
8 Produce medieys rounds ‘mudieys’ {ie phrases from various tunes) perhaps
with variables and recursion.
The progression was demonstrated, ending with Frére Jaques played as & round on two
Apples
;1bbons sees a number of advantages in the method:
There is an intuitive breaking up of tunes into phrases and notes.
Onlv one primitive, TOOT, is invoived.
Immediate mode is very limiting.
Long procedures are aimost impossible to debug, encouraging short ones.
idesas wiil almost invariabiy be present.
Cooperation is encouraged.
Doodling and happy accidenis are minimised. planning emphasised.
Music has obvious hierarchical siructiure.

ER s Bas

bt
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in closing, Gibbons cmphssisos e sole of ithe toscher, particularly
considerin g that early experienices may well sel tiie pailern for learners continued
spproaches o problem sefving.

Paui Dench ‘Logo Shelis’

Paul is 8 member of the Computers in Fducation Project Team of the Ministry of
Education. He hasdeveloned ‘shell pregrams io ailve childenn to develop their ideas
within a prepared framework. Because the children ¢ precedurss must fit the shell,
they must be written in 8 structured manarr, and moet the rules for interfacing with
the sheil. Such a system imposes obvious consirsinis dut on the other hand supplies
the 'house keeping’ procedures ready mads,

Paul demonstrated two compisied prejecis, 2 hamburaer maker and a train
builder The first presents a menu {or the hamburgse and its bun: meat, cheese,
lettuce and tomato. As each item is chosen it is drawn, and after all are in place the
bun is completed, complete with randomiy spriniied sosams seeds. The train builder
allowed a choice of colour for the locomotive {sisam. but with a whistle from a diesel),
and a range of rolling stock and cargo. Both drew zood pictures and had been written
by Year 6 and 7 students.

Paul also briefly demonstrated the beginnicgs of a sentence building program
for use by Aboriginal students. The gramumar of the Waisrri language is rather
different from English, for instance, word order is largely irvelevant, and the
program has to add the werd endings disiinguishing subisiis from objects. Although
the graphics were not yot inciuded, the progras reminded mo somewhat of Story
Machine

Wing Av ‘Logo Programming and Meiacognitive Training’

This paper investigates tho imperiant issue of trensier of training from the
Logo environment to other subjects, This has alwavs been the contentious aspect of
Logo. so much so that for some time there have been two camps, one, following Papert,
believing that transfer exists, the other, exemgplified by Pea of a{ asserting that it does
not, at least in any messurable form That the argument exists should not be
surprising. Rarely do researchers adoquaiely describe their intervention (teaching
methods), evaiuation, and the test instrumenis used.

Au is more careful, describing how the subjects {(children in Hong Kong
schools) were in three groups, one using a Process Approach, the second a Content
Approach, and the third what amounisd to tile mors than a Logo typing course.

The Process Oriented Approach inveived ithreo aspects:

. Structured worksheets: a graded set of exercizes and iastructions, generally
foilowing the conventional graphics sgprench iv Logo.

2. Teacher questioning

3. A socially interactive and reflective enviromment: With students working in
pairs the social aspect of Logo, regarded by some as one of the most important,
was enhanced; children learn, not so much by the actval programming, but by
the interaction and discussion.

Overall, children wers forced to think about their own thinking, aided by
guldes like this (adapled from a paper by Delmont snd Dutterfield})
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Decwde an & goa!
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Ask what novw needs 0 be doue

Three measuring instruments wvere used by Au and Leung:

1. Raven Matrices: A system of non-verba! paltern metching exercises.

2. Tower of Hanoi: Av demonsirated this with a model, and charts of the scoring
system. The students practised with a 2 disc tower and were then tested on 3, 4
aad J disc towers.

3. Rule Learning Task: This test invelved a set of cards with particuisr patterns of
spots The children had to determine the rules govorning the cards.

Au and Leung found that members of the Process Oriented Group, children who
had used Logo in a socially active epvirsnment and had been encouraged to think
sbout problem solving processes, scored beitsr in the Tower of Hanoi test than
students ip the other groups. Differences between the groups in the Raven Matrices
and Rule Learning tasks were not significant. Au and Leung conciude that problem
solving skills do transfer from Logo to other fasks, but that the Logo needs to be used
in & process-oriented environment that focuses on metacognitive training.

Unfortunately the paper was poorly edited for the proceedings, and several
lines are missing in various places.

Renato Schibeci ‘Logo in Pre-Service and In-Service Teacher Education’

The paper iz an account of Logo courses at Murdoch University, and describes
the attitudes of the siudentis before. during and afler their exposure to Logo. Overall,
they were favourabie at the end, feeling that they had learned something of
computers in general, some principles of computer programming. and more
importantly, something of their ewn and others learning styles.

Schibeci believes that perhaps the most important thing the students learned
was what it is like to be a novice, end through that to be sympathetic to their own
students’ difficulties.

Peter Carter ‘LEGO and Logo. the biis between’

LEGO and Logo can be understnod and used at various levels, from the TALKTO

of TC Logo for primary age children i bit ividdling for senior secondary. You read
most of it in AVALLVoi 3 No 1.

Copies of the Proceedings are avaiiable from:

Educational Computing Assucistion of Western Australia
POB 10

Mount Lawley 8050
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Turtie Confusion: Logo Puzzies and Hiddies

Barry Newell, Curriculum Developmeni Cenire, Canberres
A Review:

Most Logo books fall into 8 range, from the sisple ‘recipe’ books at one end to
Brian Harvey's Computer Science Loge Sivie socies al the other. Turt/e Confusion lies
well outside that continuum, It contains no? ane Lago proecedure, and virtually no
explanation of Loge sysiems af all, yat perhaps mere than say other Logo book since
Mindstorms it reachies (o the very heset of ihs L ogo experience.

The name is not just 8 piay on words (Fhy iz it that Logophiles are fond of
puns?), it highlights the purpese of the Lol (o stimulate, sven provoke, interest,
discussion and discovery. Perhaps Newell's cwn words express it best:

‘The material in this bookist Iz lotended i5 be somewhnl confusing at first sight. In real
life we cannot aveid being confused every now and then, 4 feeling of confueion ie an indication
that our understanding of a glven zitvation iz inedeguate...in other words, confusion signals a
chance (o learn.

Adults should recognizs the danger of shislsding veung people Irom feslings of confusion.
... We owe it to our students 1o allow thom o fost confunsd somotimes: to slfow them to lesrn how to
cope with, and even bencfit Irom, confurion: (o alisw thrm (o develop responses, other than panic,
to situations where they are initially ‘sut of thair dapth’. {p 43}

I cannot recall ever veading the Piugstian term ‘equilibration’ in any Logo
book, but that is, after ali, what ‘debugging’ is; unexpectediy finding weak spots in
one's understanding and rebuilding the cognitive structures with new information.
Readers of Turile Confuision will be deing lots of that. Newell has set out to provide
ample opportunities for equilibraiton; learning by examining, discussing, thinking
about and the all important debugging of soluiions o the puzzies and riddles.

There are no answers. Asthe Turile savs on page 38, 'there are no answers in
the Book of Life', so readers are forced into edopting the methods of science and
mathematics, devising hypotheses {Logo procedures) and testing them, and then
never being certain. Therein liss a difficuiiy of courss, and this book will not be well
received by people who want everyihing cut and dried, or who believe that all
computing in high schools should be based vn dsta processing. The book has greatly
frustrated some of my students who have clearly been 'spoon fed' in the past. It is
perhaps a reflection on ihe state of science snd methematics education that a8 book
like Turtle Confysion is needed.

Most of the book is in the form of a dialogue hetween the Turtle and the author,
EBN, reminiscent of the dialogues hetween Achiiles and the Tortoise in Hofstadter's
Godel, Escter, Bach The dialogues are lively and varied and are the ideal way to
present the riddles which are an imporianti part of the book, reisting as they do to
each other and to the puzzies. The {irst can serve as a sample:

‘There was a youn g student named Myetle,
Who tried to converse with the Turtfe,

She later said, "Guys,

The scales fall from your eyes,

When you clear the homelogy burdle ™

In my experience, young children clesr the hurdie without realising it, but
secondary students, for whom the book i3 intended, togsther with their parents and
teachers, are often like Bucephalus, afraid of their own shadows and unwilling to take
the leap. To help with the riddles, Newell recommends that students have available a
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dictionary, atlas, encyclopaedia and '3 wedest coliection of classical literature.” One of
the riddles is enciphered. 1 used a couple of Logo procedures to help with the
deciphering so that I can now read it {But ihat deesn't mean thet | understand it yet).

The forty puzzies are ali fairly straightforwerd. | did them sll ip one evening,
hardly the way the book was meant to be used. Newell smphasisas group work and
discussion. The puzzies begin with & simple (?) square snd enad with patteras with
multiple sxes of symmetry. They ralate to sach other in often subtie ways, and in
many cases 8 procedure for one can be used a9 the basis for another, and there are
clues to their solutions in the text and riddlee. Most of them can be done in a number
of ways, and, interestingly, none of them requires recursion. Several require careful
planning and use of subprocedurss. Newell points out that there's nothing wrong, at
least at first, with ‘brute force’ sofutions. but that the nest end elegant should be the
eventual aim.

Newell is an astonomer at Mount Stromio, fluent in FORTRAN and active with
Canberra scheols through the ACT Schools Authority. His book reflects a commitment
to change science and mathematics education to the pownt where students understand,
not because they read sbout things or watch prediciable experiments, but because
they are active researchers themssives Thet hes always been the real purpose of
Logo, and Newell's book is e veiuabic tocl o help develep the vital skills of problem
solving and research.

As the Turtle says (p vii}, 'You csn regard the whole booklet ss one big
probiem.” He might have added: "2 thoroughly fescinating and rewarding one’.

Turtle Confusion: Logo Puzzies and Riddles

Newell, Barry

Curriculum Development Centre, PO Box 34, Aus Capital Territory 2606
ISBN 0 64253271 0
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Jumbled Letters
Peter Mitchell, Wirresnds Hign Schoed

People often talk ebout ‘playing turtls” in srdor (o ouplain how furtie graphics
procedures work. A similiar approach, naiursily enough, is very useful in explaining
how recursive proceduras aad operations work. In woerking on such material, 1 was
side-tracked into thinking of a neme, is csll such an activily. Plaving 'procedures’,
playing ‘Logo’, playing ‘Words and Lists’ is the problems often involve words or
lists (or both) I had a thouvght of meking & word rom the feiters in the two words
Words and List. And so came the thonght of writiog « procedure, Jumbled, that would
actually jumble the letters of an input word, Working on the iask, was interesting as
it led to the use of procedures {operationsi that ars vesy similiar to Logoe primitives,
and yet I am not aware of any similiar precedurss being mentioned elsewhere,

The procedures themselves turned ¢ul te be vory inlerosting. Did they lead to a name
for the playing. Nol But notto worrv, a3 the task was vary useful,

Analysis

My initisl reaction {o this task was s think of {vo asliernative strategies that |
could use in completing this progiss . Uno sieategy invelved leoking at each letter in
the word, and giving {0 il, 8 new position, st regdom, in the new word to be formed.
The second method is essentially the oppesile strategy. Got a letter at random from the
word, and place it in 8t the end of the new word that is to bo formed. So one method,
starts with the letters of the knowan word The other looks at it from the positions of
the new word. While | was initisily aitracted (o the first straiegy, | settied on the
second because it reminded meo of ths some other programs I had written before.

Design

The primary strategy invoived is o seloct a folter, al random, from the word,
and place it onto the new word, and (o continue until alf letiers have been exhsusted.
In sefecting a fetter from the word, and placiog it onlo the new word, the letter will
need to be deleted from the knowa word. Using this sirategy 1 started to think about
the commands at my disposal, pamely:

FIRST BUTFIRSY ITEH Lag® BUTLASY
BANDO FORD TPUY LT

I thought about having s random number, that would be determined by the
length (or count) of the known word, isking the item of that number in the word,
and putting it into the new word. But there was also the task of deleting it from the
list. As there would be two steps required, I dscided it would need to be stored. I
thought about a command, ButIten, so thet Hutlten ¢ "ABCDEF would delete D,
leaving ABCEF

So the primary lines required would be:

o MAKE the random number 1 + RAHDOYN of the COUNT of the known word

o WORD together ths letter of knownword st ths random number position and the
rost of the word, Jumbied.

e The rest of the word Jumbied, would invoive Butltem using the random number
as an input and the known word.

¢ The word that has been formed to be cutput, 50 that Jumbled is to be a function,
to be used, for example: PRINT Jumblied? "mitchell
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1 decided 1 really needed scme toois. Using the term Bullten was of course
deliberste and similar to BUTETRIT and BUILAST And | was also thinking about a
command Firall, that wouid be like FIEST, bul also use the notion of ITER. The idea
was thai FirstN 4 "ABCDEF wouid resnlt in ARCD, because they are the first 4 letters.
And if | was going to create & FiratH s Lasti o ButFirst¥ and & ButLast¥ also
seemed natural enough. (There actusily ion't 8 need for 2fl four). ButItem would
consist of the Firstl and the Lastl, bul without the nih letier

FirstR will therefore be 2 fonction with iwo inputls, one a number, for the
nth position, and the other & word. The somber fnput 'l call ‘11 and the word input,
:object. The first letier will need to be peeled off . ocbjact and ¥ORDed with the rest
of the appropriate letters from ' cbiact, in a similiar manner, up until the ath value.
Having peeled off one letter, the nth position for the next generation of the word is
one less For illustration, consider FiratH 4 “ABCDEF (]l would say this as the First
Four of ABCDEFG). 1 first of all peel off the A, place it in the new word, and what ]
then require isthe Firatl 3 "BCDEF . Ueeling off the B will mean Fivst¥H 2 "CDEF
will be needed, and similarly Firoth ¢ “DEF will be required

Of course, before invaking this process 1 need 1p consider a stopping condition.
That wili be when :nis zere, under the recursive aciion of the 2bove process. When
that occurs | will want nothing to be outpui io the JORD being formed. So in many
ways, similiar to other procedures that use lists or words. with OUTPUT, the following
function performs the required task:

70 Pirst¥ .n .chject
IF 'n= 0 [OFP " | [OP YORDR FIRSY :object First¥ :n-1 BF :object]
D

Cresting Lastl is naturaily rather similiac. Ses if you can change the order
of the preceding funciion yourself. See if vou cen also creaie 8 ButFirstN and 8
ButlastN so they wouild perform the {sllowing:

PRINY Firstld 3 "ARCDEFG displays A&BC
PRINT LastH 2 ~ABCDEFG isplays F6
PRINY BotFirst® 4 "ABCDEFS displays EFG
PRINY ButlestH 1| “ABCREFS dispiays ABCDEF

First¥ and LastN with eppropriate inputs, can really be used for ButLasti
and ButFirstH, aveiding having all four functions. For exemple, if :n has the value
3 stored, and :object hes "ABCDEFG stored; then PRINT ButFirstH n :object
displays DEFG, but PRINT LestH (COURT -obiject)-'n :cbject alse displays
DEFG because, the COUNT of the object iz seven, minus .n, which is three, which in
turn gives four, and the last four lotiers are DEFG.

Pseudocode

Define the tunction fumbled with so iaput o8fcct
sei up 8 LOCAL varighle rend¥
test IF the objeci is coaply,
ifitisthen OUTPIT sothing
othervwise,
MAKE the rand” the RANDOM of the (OUNT of the oby
OUTPUT the WORD formed by the fetter st ITEM position rand® of object, snd
the rest of the word fumbied, which involves recurring to fumbled
with input values Butitem a and the object



POALL Volumo 3 No 4 page 1%

befine the function Butltem with inpuis o and vdject

NTPUT the WHED formed by the First {n-77 fetters of the objeci and the Last
of the feiters of vbrect, deterwined oy the mnput value (COUNT obrect/
- object

lwtine the fupction FuarstN with mpuets 2 and vfyecs
conit fFnis @
ifit isthen OUTPIUT nothing
olherwise,
OUTPUT the WORD formed by the FIRST letier of the object
first {n- 7/ letlers of ibe obfect without its firse letter
ire. BUIVIRST ofpect’

Similariy

Jefine the function astN with inputs 0 and object
=3 IEnis6
i£it is theg OUTPUT nothing
otherwise
OUTPUT the WORD formad by the last (a-1) letters of the vbject
withoul ity fast fptter TRUTLAST obrect) and the LAST
dptter of ife obect

-

70 Jumbled cbisot

; [An operstion fo juabie an lapat word)

; 1P, tHtohell Octobsr 19688

LOCAL “remdf

IF EMPTYP .object [OUTPUYT " |

MAKE “rend® 1 + RAEDOM COUEY :obieot

QUTPU? FORD ITEM rend®  cbiect Juebled Butltem  rend® object

0 Patites (n object
{bots (deletes) ths nih item from the object]
. joxing the tvo sub-operstions Firstl end Lastl)
OUTPUT WORD First¥ n1 object Lasty¥ (COUNY .object)-:n :object
L84

¥0 Pirst¥ n :object

, iretmrn the first n letters of the 'objeoct]

IF '» = & [OUYPUY © } [OTRPUT WORD FIEST (obiect First¥ 'n-1 BUTFIRST :object]
it 1

%0 Last¥ n .object

, [return the last n letters of the :object}

I¥ o - ¢ [OUPUT ~ | [OUTPUT WOED Lestl :n-1 BUTLAST :obiect LAST :object]
A i1

-+ your Logo is without a comment primitive, you'll also need this one:
0 ; comment
EED
Validauon

PRINT Jumbled “ABCDEFG velidates.
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The following provedure alsy weiidatoy:

0 Dewo
PRIEY Jubled "sitolell
ERD

Heside ordinary words, trv a word wilb 2 surdee of the same leitec{s) For
exampic LOOOOOGOO00

Rvaivaion

it is interesting to refloct having splved the preblesa, and having completed
the program, on the initial thoughts and strateyy. When first dealing with the task, |
was intent on starting with each letter of the word, giving it & random aumber, and
hence position, in the new word. How I find it 2ifficult i0 even undersiand that
approach, s the sirategy that was appited isso easy sad straight forward. And it also
is interesting, because in alj of the Logo reading I have seen, | heven't come across
procedures like Fivst¥ and Lasti

Un the other hand, a procedure (or funciion), called Pick, is very popular, in
Logo maierial. The procedure has been usod by many people, and crediting the first
to use it is questionable. An eariy user {(and author?) was Hal Abelson. The procedure
picks an iem from an object, st random;

P0 Pick :objeot
OUTPUT ITEM (1 + RAEDOM COUBT .object) :object
E¥D

Initiaily { contemplated using this function, but becauss 1 had to both pick and then
delets the item, | needed a slightly more invoived styategy.

# hat about a operation (procedure {function)) called PutIiten (or ItenPut) ?

The tools developed here could ceriainly be used in e variety of ways, such as
crealing 8 larger program about jumbled words, to be used by a teacher, with students.
Ancther use of these tools, would be in 8 conversation type pregram. I'm sure you can
probablv think of other vses of jumbied words

Exercise

Create a3 program ihet jumbles & word, informs the user of the sumber of
letters. the first correct letter, and the jumbled letters; and then allows the user to

enter guesses at the correct word, until the user either correctly enters the word, or
enters the fetter S by itself.

Bditor = Mote:

FirstN and Jumbled exist as pilece and shuiffle in Dr Logo (see Voi 2 No 4,
p 14) and Putltenm is SETITEH in AcornSeft iogo for the BBC. Putltem/SETITEH
isn't hard to write, and it's set as an exercise, as Insert (with Delete and

Replace) in Thinking Logo (p 54} with the comment "could be useful tools at some
sisge

The procedures Peter has described are avaitable for dowaloading in ithe
BiKil.og section of NEXUS,

Send in the jumbied ward guessing game vou cresie for publication in the next
wesue of AM4LL
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The M1 Turtle

{he ndvent of MID] systoms opens up & field of Logo saploration that was never
altogethe: satisfying pefvre Most Logo micros have some sort of sound generator
built 1n butthe Apple, for instance, sounds distinctly primitive. With MIDI the whole
range «f the synthesiser is availabis.

We i need some MIDI driver procedures, and ihese are wrilten for the Passport
interface 1n slot 2 of an Apple. Other systams will ho simifar This 19 not the place for
& MID1 1uoriad, but, in drief, 8 MIDI command ronsists of & status byie followed by one
or two data bytes. For tnstance, to (ura a nots oo we 2end the code for note on,
followad by the number of the note (Middle C is 40} and tha code for the note velocity.
{Our Casio MT-600 simply uses the delault vaiue of 64 for the on velocity and 0 for off.)
The codes are . DEPOSITed in turn into the interfacoe’'s memery location. The Reset
procedurs is to initiaiise the interface. Prasst to change the tone of the instrument,
from piaro 1o organ or whatever:

T kaset
 DEPO8IT 493%0 19
DEPOEIT 49320 17

O e

DEPOSIY 49321 144
DEPOSIT 49321 note
DEFOSTT 49321 64

10 Flay ' oote Quwrelion
Op note

¥IT duretion

aff duretion

¥ Preset tong
CDEPGEIT 42380 195
PEPGETT 49991 btouwe
£¥D

TROOEE note
CBEPOSIT 49321 1
DEPOSTY 49328 mote
BEPORYT 49321 ©
D

As described in Vol 2 No € of AUAL/Z Colin Fox and Ursulas Gomilschak developed
& System analagous to a Turtle moving. In thsir schems, 8 Turtle moves 'forward’ by
singing & note, and urns righl and fefl by raising or lowering the pitch. The pitch
value {MIDI number) is stored as a fres variabis. A few more procedures:

10 Uy sewitones
HAEE “pitoh :pitch + semitoves

70 tatPitch :note
HAKF “pitoh :mote

T0 Sing duration
Play :pitoh  dovation
b4 14

T0 Down  sewmitorws
HARR "pitok :pitoh - sesitones
EBD

0 Rast dursetion
¥aIT dwration
rED

Wonic now becomes a list of instructions to the singing Turtle .

HEER “‘tune [Sing 20 Up 3 Sing 10 Down 2 Sing 20 Up 4 8ing 10 Down 2
Bing 10 Up 2 8ing 10 Up 3 Sy 10 Up 1 Sing 30]

B tume

and vou can try changing the preset lopes of the instrument along the way,
remembering to SetPitch before you start. This Turtle is fond of serial music (its
Total Trip 15 not 360° but 12 semitones). and you ¢an write procedures to turn :tuns
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1nto an inversion or retrograde as g list processing exercise. You can use procedures
instead of the list system, but they are more difficuit to menipulate

another possibility 1s musical fractais:

10 Husictree durationm  wp down
IF :doretion < 16 [STOP]

Sing :duration Down down
osictree durstion /7 2 'wp -down
UP :wp + :doen

tiosicTree dursation /7 2 :wp down
Doen down $img -duwration

Try it with 30 3 3 as inputs. All good fun. and a uwsefully different way of exploring
music

Dirty Tricks Department Revisiied

if you are plagued by students who are more interesied in reading your
demonstration procedures than devising their own, here's something to help keep
them hidden:

0 xPOFS T0 xPCTS

R {And the same to you. ) PR [¥e're not PUTLy.]
E¥D EAD

0 xPOALL 0 ¥ED :procedure

PR [& jouwrmel for logo meers.] FR [ED's awey today. )
EHD E¥D

T0 xFix Y0 x¥0 procedure
COPYREF "xPO "FO PR [6o awuy. ]
COPIDEF “xPOTS “POIE

COPYDEF ~xPOPS "POPS
COPYDEF “xPOALL "POALL
COPYDEF "xFD “ED
COPYDEF “xED “EDIT
BURTALL

D

As shown here, they're for Apple Logo // end/or LCST Logo i1, but they will
work in any Logo that sllows for primitive redefinition and burying. Of course,
normal editing is disabled; the best way out of that is through the use of EDITFILE.
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LOMEning o B ong, HOES

it's time manufacturers and supplivis were realistic about the peeds and
finances of schools. One school recenidy hought 16 nyw Macs sod wanted 8 Logo o
use on ihem. The first problem was 'which one? There are at jeast four:
LCSi/Microsoft MacLogo, Coral Object Loge, Terrupin Logo and Experiogo. The last
named is rather Lisp-like, functionsl, Terrapin Logo doesn't seem to be readily
available Object Loge is sn extremely powerful system, but seems more suited to
tertiarv use than for scheols, feaving Maciego. After many ‘phone calls, 15 copies
were iracked down, and ordered Could thers be a sile licence arrangement, as with
MS Works? Certainly not. Each copy would cost the full price. Cries of despair. A
couple of days later, the price was reduced: $170 8 cepy, sad sorry, one of the copies
you ordered has been sold.” More requests for negotiations for a site licence were
refused, and legal action was threatened if the scheol tried any sort of upifateral
arrangement [t's cost that school most of iis software budget for the next year just to
buy Loge. That's not enly ridiculous, it's zp almost certain way to invite illicit
copying The schoo! conrerned wanled to be fair and honest, yet it has been
penalised by the archaic and ignorant practices of some software houses.

LEGO Australia is currently without an educationsl regresentative io South
Australiz, with Di Jackson accepiing a research position elsewhere. For orders and
info, ring LEGO in Sydoey on 068 231 031, Conirol Logo for the BBC is now available,
and requires the Logotroe chip or image The package is well presented. in LEGO's
new metallic grey and diagonal siripe livery and is the first in the new ‘dacta’ fine.
What's ihat mean? Apparently only the Danes know. The materials are
compreheasive, but have s aitogether different flavour from the Apple materials,
reflecting their UK origin. it seems like a case of "here’s how the technology works,
fearn it so that you cen live with it rather than the “what can you discover about this
and make with it? approach from MIT. The primitives have 2 different flavour too;
instead of TalkTO [A 3 B] On and the likes, itsTURRON [A 3 B). The system puts
a graphic of the interfacs on the screen, which csn be turned off with BODISPLAY.

The documentation includes some useful idess for using nonlEGD malerials, wood,
cardboard etc. School price {site ficence) iz $310.

Theme for the next ACEC conference is ‘Backup the Future’ and the logo (ie.
the other sort) is based on an image from 8 well knowp manufacturer of disks,
photocopiers and things Are they sponsors, one wonders?

Roxer was mentioned at both ACEC ‘88 and (EGSA confersnce, and was given a

good write-up in The Austrafign on November Ist, complete with portrait of Liddy
Neviiz

Australian
Computers in Education {calerence Secretary:
Conference - et g
Canberra i-4 October 19%9 PO Bow il

MManuba, A 7 263



