


























































































































































































































































































































































































































schools people tend to extend their concerns to whether computers
should be in a lsboratory or in individual classrooms. Rarely, do
discussions focus on what kinds of learning environments might be
developed to introduce educators te a computer culture. Furthermore,
the amount of time set aside for teachers to becoume comfortable and
knowledgeable is short. The resulting tendency is to encourage the
popular beliefs that (1) educators in general cannot learn to program,
and (2) programming as we know it today will disappear in a few years,
so why learn about it row? Of course, educators can learn to program
as easily as ten year-olds or they might find it impossible, depending
on the kind of programming projects they are engaged in., As for the
second objection, it is likely that programming techniques will change,
but important ideas in computer science, such as naming, procedurizing,
debugging, heuristic methods, and simulations, will not disappear.
What is 1likely vo chenge is the syntax &and power of particular
programming languages and the domains over which they operate.

Developing programming projects and debugging them can be a rich
intellectual experience for teachers and children. In what follows I
weuld like to explore in some depth some ideas about preparing people
to work with children and computers. T want to situate this discussien
in terms of the question, What does an elementary school computer
teacher need to xnow? I am going to talk about my own experiences. In
discussing this questicen, my strategy is to coxemine carefully the
knowledge I bring to bear on teaching children to progras. This
knowledge, much of it tacit and intuitive, developed over many years; I
now try to formulate it explicitly. As a teacher, I sece much of my own
development as acquiring (1) a repertoire of programming projects that
make the power of programming vechniques £nd concepts apparent to
beginners, (2) a vocabulary for talking about structured programming,
and (3) a sensitivity to the kinde of resistance that keep many adults
and children from experimenting with mathematical ideas.

Out of experiences in this culture a new breed of teacher cmerges:
This teacher is thoroughly imbued with 2 coherent computer culture and
its language. She knows how to use this ianguage to talk interestingly
about things people from outside the culture know end care zhoutr. This
teacher has a fluent mastery of certain powerful ideas. he is
thoroughly familiar with project terrains through which she will guide
those who come for "instrucricn" (butr will be given something
better!}. She has been there often! She know: how toc cbscrve people
engaged in thinking, learning, puzzling, agonizing, rejoicing .... She
knows (and can only know this through experience) when to intervene and
when to let the learner struggie. She believes that the key gozl for
any learner is tc improve his image of himself as & learner, as an
active intellectual agpent.
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Teaching Teachers: Curriculum-Based Logo Projects
Marianne Handler and Sandra Turner
National College of Education

At National College of Education a two—quarter sequence in Logo 1Is
offered as part of a graduate degree program in Computer Education. In
the three years we have been teaching Logo to teachers, the course
content has gradually changed. Some of these changes have been hased on
our own evaluation of the course, while others have been influenced by
the shifting focus 1n the field of computer educaticn from programming
to integrating the computer into the curriculum. The purpose of this
presentation is to describe how our course for teachers has evolved so
that it includes more emphasis oun integrating Logoe into the curriculum.

Qverall Course Goals

411 the students in our Logo courses are experienced K-12 teachers,
so they come to the Logo course wearing two hats, that of the learner of
a new language and its underlying philosophy and that of the teacher who
wants to apply Logo to the classroom. Thus, while programming 1is a
major component of the course, there 1s an equal emphasis on teaching
mecthods and materials, creating a Logo environment, and using Logo to
teach other curricular objectives.

Curriculum Projects

For the last three years each student in the first course in the
sequence has completed two programming projects, one Llnvolving
turtlegraphics and the other an interactive program involving simple
list processing. A year ago, as a result of evaluating the course, we

decided to add a curriculum-based project to the course requirements.
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For this project the students wear their teacher hat. They design
and develop materials that either help to teach a Logo concept, such as
file management, or that use Logo to teach concepts In other curricular
areas, such as mapping skills in social studies. The curriculum project
need not involve programming, although in many cagses the materials
include both a Logo program and accompanying print materials. It must,
however, be a finished lesson. Each lesson is demonstrated to the rest
of the class and the materials are duplicated and shared. Through the
sharing of projects, students acquire many new ideas for teaching Logo
and for incorporating it into the curriculum. In addition, they finish
the course with a set of materials that they can redesign for their own
students' grade level.

In the second course in the Logo sequence students learn advanced
programming concepts, such as recursive list processing, and apply these
concepts In developing a program that they can use in their classroom.
Since the class discusses the characteristics of a mleroworld and sees
several examples, many students incorporate these characteristics 1nto
their own projects. Again, as students share their projects with each
other, they see a variety of ways that Logo can be used in the classroon
and they gain an appreciatlon of the power of Loge as a programming
language.

Evaluation Criteria

In order to meet the college's requirement that grades be given and
yet attempt to medel a Loge environment, we developed evaluation
criteria for both the programming projects and the eurriculum—based
project. The criteria for the programming projects include:

*error-free execution
#yell-structured programming
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appropriate use of subprocedures
meaningful variable names
minimum use of global variables
#*yell-formatted screen display
no split words
no scrolling
correct spelling and grammar
#uger—-friendly
*clean workspace
Criteria for the curriculum~based project include:
#clearly stated objectives
*instructlonal value
*appropriate for intended audilence
With specific criteria in advance, students have a clearer
understanding of what Is expected, and our task of evaluation is easier
and more objective.
Conclusion
Qur Logo course for teachers addresses two of the concerns aired at
Logo '85: the need for teachers to be exposed to a variety of examples
of integrating Logo into the curriculum, and the need to glve grades in
a graduate-level course wyhile trying to provide a model of the Logo
environment. The curriculum-based projects we have incorporated into
our course take the teacher learning Logo beyond using the language for
its own sake to consider how Logo can be applied in the classroom.
In our presentation we wlll demonstrate examples of curriculum

projects developed by our students and share the criteria that we

developed for evaluating thelr work.
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LEGO/LOGO

Stephen Ocko and Mitchel Resnick
February 24, 1986

INTRODUCTION
Lego/Logo is a computer-based system that allows children to combine the worlds of Lego and
Logo. Using the Lego/Logo system, children can build machines with Lego building blocks, then

write Logo computer programs to control the machines that they have built.

in this talk, we would like to discuss (1) our experiences using Lego/Logo in elementary-school

classrooms and {2) our plans for building a curriculum around Lego/Logo activities.

OVERVIEW

The Lego/Logo system is being developed jointly by Interlego (of Denmark) and Microworids
Learning Inc. (of Cambridge, MA). The system is based on a special interface box that Interlego plans
to begin marketing in 1987. Through this interface box, students can send signals to Lego motors,

and receive information from Lego sensors {such as touch sensors and light sensors).

To program their machines, students use a specialized version of Logo. This modified Logo
includes primitives like ON, OFF, RD (for reverse direction), and SENSOR, so that children can

program their machines using natural, intuitive language.

Lego/Logo is an interdisciplinary activity, involving important ideas from mathematics, engineering,
architecture, and science. While working on Lego/Logo projects, students experience what it is like
to actually work as a designer, inventor, and engineer. They create new ideas, build prototypes, test

them out, and modify them to improve performance.

Children have already used l.ego/Logo in a wide variety of projects. One fourth-grade girl, for
instance, built an automatic door which opens whenever a touch senser is triggered. A fifth-grade girt
built an entire "chocolate-carob factory,™ complete with computer-controlled conveyor beits, Other

children have designed vehicles that automatically change direction whenever they bump into walls.

The Lego/Logo system is currently being tested at the Hennigan school in Boston. Between April

and June, the system will be tested at other schools in Boston, Mew York, and Connceticut.
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OBSERVATIONS

Through our testing at the Hennigan school, we are gaining a better understanding of the potential

applications of Lego/Logo. Among our ocbservations:

(1) Learning key concepts. We have found that many students find it easier to learn certain

mathematical concepts (such as ratios) in the context of Lego/Logo activities as opposed to
traditional classroom approaches. Many students also seem to learn certain programming concepts
{such as conditionals) more easily in the Lego/Logo environment. In addition, students learn certain
engineering concepts {such as feedback) that traditionally have not been addressed in the

elementary-school curriculum.

(2) The_affective side of Lego/Logo. We believe that one reason student learn new concepts so
quickly in the Lego/Logo environment is that they care so deeply about the things that they are
making. We have found that children show an incredible attention span and level of involvement while

working on Lego/Logo projects.

(3) Lego/Logg as a confidence-building activity. For reasons that we are studying but do not yet

fully understand, many children who have difficulty with "technical” subject matters (such as math
and science and even computing) take easily and enthusiastically to the Lego/Logo combination.
The confidence that they gain in Lego/Logo is then transferred to other activities. This aspect of
Lego/Logo could be especially important to "special-needs" children. Many students who are termed
"learning disabled" have strong spatial skills that might make them comfortable and talented in the

Lega/Logo environment.

{4) Gender differences. We have been pleased to discover that the Lego/Logo environment is as
appealing to girls as it is to boys. According to "conventional wisdom,” both Lego and computers are
intimidating to girls. But we have found that the girls have enjoyed working with Lego/Logo and have

built some of the most interesting projects.

(5) Students_ag sgientists and inventors. Lego/Logo provides an environment in which students
want to experiment and explore. We have observed many students constructing theories and testing
them out. (Will a car go faster if it is heavy or light? Will it go faster if it has one motor or two?) We
believe that Lego/Logo activities have enabled many students to view themselves as inventors (of

theories and of machinas} for the first time.

{6) Social interactions. Many activities in the Lego/Logo room are group activities. Students often
work together as a team in their projects, sometimes one student focusing on the Lego and another

on the Logo. As a result, students learn the value of sharing and cooperation, Teachers have
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commented that social dynamics of their ¢lisses were much improved after working in Lego/Logo

activities.

RRICHLLIM

We have designed a series of activities to guide the use of Lego/Logo in the classroom. Qur goal is
to introduce students to the key concepts of Lego/Logo, then alfow them to experiment and explore

on their own,

By working on these projects, we believe that students gain important insights into many concepts
that are typically convered in the elementary math and science curriculum--such as measurement and
computation. In addition, they can explore same concepts that are traditionally taught only at higher

grade levels.

We begin with a non-computer activity. We tell each student to build a (non-motorized) Lego car,
and race the cars down a ramp. Students measure how far their cars go, then modify the cars to try to
make them go further. Students keep records of their ideas and results in their "Inventor's

Notebook."

The computer is first introduced as a tool for timing the cars as they go down the ramp. Then,
students begin adding motors to their cars and writing programs to control the motors. At this point,
we encourage students to think about other {non-car) projects. Stludents have built everything from

an amusement park roller coaster to a computer-controlled pop-up toaster.

At this point, we also encourage students to build and program a “Lego turtle." Students can equip
the turtle with touch sensors so that they can detect walls. Or they can equip the turtle with a fight
sensor, so it can detect black lines on a white tabletop (or white lines on a black tabletop). We believe

that these projects form a good foundation for classroom discussion of animal behavior and artificial

inteiligence.

At present, we are fogusing our curriculum efforts on upper-elementary grades. Eventually, though,
we plan to push the Lego/Logo curriculum in both directions. In the long term, we believe that
Lego/Logo can be used in meaningful ways all the way from kindergarten to high school (and maybe

beyond]).
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The Logo - PostScript Connection

Scott R. Garrigan
Educational Technology Program
College of Educalion
Lehigh Universtly
Bethlehemn, PA 18015

PostScript is a page description language that is now widely available on laser printers.
The author has explored several features of PostScript using an Apple //e microcomputer
and an Apple LaserWriter printer the Educational Technology Program at Lehigh
University’s College of Educalion. The presentalion will describe the features that make
PostScript of interest to the Logo community, particularly the Logo publishing community.
Like Logo, PostScript is an powerful extensible language with a rich graphics capability.
Each language can handle both turtle geomelry and coordinate geometry, and each one
supports powerful [eatures such as procedures and recursion. Many Logo concepts can
therefore be implemented in PostSeript, and Logo graphics can be superbly printed through
PostSeript.  The presentor will demonstate a number of practical applications, developed at

Lehigh, in which the new language can help the Logo community:

1. Camera-ready turilegraphics may be printed that are of publication quality.

2. Some Logo graphics concepts may be more clearly demonstrated at ultra high
resolulion, far surpassing the resolutions of computer monitors and most printing
devices.

3. Logo procedures and graphics may be used to produce artistic creations (such as
mandalas, or artificial landscapes using fractal geometry) with finer detail than

is possible with monitors and most printing devices.

4, Turtlegraphics may be combined with publication quality text in an attractive
variety of sizes and [onts for camecra-ready copy.

A comparison of PostSeript to Logo as formal programming languages can provide insight

into the relative merits and features of each language. For example, LISP and Logo are

108



The Logo - PostScript Conneclion S. Garrigan

list-oriented languages; PostSeript and Prolog are ohject-oriented languages. Several open-
ended gquestions will be introduced and addressed in the discussion. Arc there educational
applications of PostSeripl that complement the educational applications of Logo? Can
PostScript be as versatile as Logo? Can interpreters he easily designed to convert Logo to

PostSeript?

Practical Benefits to the Logo Community

Logo users can use PostScript to prepare their graphic concepts for publication more
easily than ever before. PostSeript supports the rotational and translational transformations
that make turtlegraphics possible.  Since PostScript allows printing at the maximum
resolution of the printer, and FPoastSeript printers have resolutions from 300 dpi {dots per

inch) to 2500 dpi, turtlegraphics can he printed at true publication quality.

For example, the Apple // high resolution graphics screen is a bitmap containing 278
pixels horizontally and 192 pixels vertically, with a 53,376 biis in the matrix. A normal
screen dump of such a Logo graphic on a common dot matrix printer would yield a
resolution no greater than 278 x 192, regardless of the resolution of the printer or the scale
at which the graphic is printed. In constrast, the same graphic could be printed with
PostScript from the Apple // on an Apple LaserWriter printer at a resolution of 300 dpi,
or a page reselution of 2400 x 3500 pixels {more than 8 megabits). Through the use of
higher resolution laser printers, such as the Lintronic series which support PestSeript,

resolutions of 1000 dpi ta 2500 dpi are pessible (surpassing half a gigabit per page)!

Many turtlegraphic concepls are more clearly demonstrated al greater resolutions than are
possible on the screens of today’s micracomputers. For example, only a few levels of
fractal geometry can be displayed with the resolution of the Apple // or Macintosh screen.
If the graphic exiends beyond the screen boundaries, we can only sec a window onto the
larger pattern.  We are limited both by depth and bounds in fractal display. The
Mandelbrot € or Dragon curve (McDermott, 1983) is an example of a fractal shape that
cannot satisfactorily be displayed on a common Logo monitor.  PestScript cannol only
display a single page at very bigb resolution, but it can also break larger palierns into

several pages (up lo its internal memory and stack limitalions).

Logo has the capability of producing magnificent geometric creations, but the display
devices and computer memories available to Logo users have generally been a limiting

factor in the complexity of Logo grapbics. With PostSeript, Logo users can pursue artistic
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The Logo - PostScript Connection S. Garrigan

creations that would not be displayable with normally available computer systems.

Examples of single and multi-page turtlegraphic art created at Lehigh will be presented.

Many conference atiendees publish articles on Logo. With PosiScript, graphics (including
halftones) can be combined in any way with text to produce camera-ready, publication

quality copy. The presentation handouts will be examples of these techniques.

What is PostSeript?

The similaritics and differences between Logo and PostScript will be demonstrated.
Formally, PostScript is a device-independent, page description language. It is used in laser
printers, such as the popular Apple LaserWriter, to allow the printer to create text and
graphics to the maximum resolution of the printer, rather than to the resolution of the
computer screen. PostScript is based upon the Forth language, and therefore is a threaded,
interpreted, extensible, stack-oriented language which supporls procedures and recursion, and
uses postfix notation. It is a full-featured language with about 250 operands (or
commands), only one third of which are related to graphics (Adobe, 1985). PostScript
offers many features not available in most Logo implementations, such as matrix
manipulation, smooth scaling, and screen fills. PostScripl also offers operators similar to

LISP’S MAPCAR.

PostScripl is generally used by an application program such as Microsoft Word on the
Apple Macintosh computer. The application program postprocesses its output into a text
file containing a subset of PostScript. The program then sends the PostScript text file to
the laser printer where it is processed by the PostSeript interpreter.  The PostSeript
language is compleiely device independent, and the output of the program is not converted
to the device space of the printer hardware until the last moment, thus guaranteeing

printing at the maximum resolution of the particular printer.

Although many people have used the Macintosh/LaserWriter combination, few people
know that any computer can be used to create a PostScript program and send il to the
printer.  In fact, the computer can even be used interactively as a terminal, sending
immediate commands to the PostScripi interpreter in the printer and receiving responses

from the interpreter on the computer monitor.

PostSeript has several important similarities to Logo, the most important of which are the
ability to do turtlegraphics, procedures, and recursion. Both languages can treat data as

program and vice versa. But PostScript and Logo have some fundamental differences that
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The Lopgo - PostScript Connection 8. Garrigan

may establish a limit to their ullimate compalibiltty. Logn treats data as linked atoms
and lisls; PostScript treats all data as objecls. PesiSeripi s stack-oriented and uses posilix
notation, compared o the prefix notation used by Logo.  Loge has its commands;
PostSeript has only operands which generally operate on objecis ai the top of a slack.
The inputs to a PosiSecript procedure, for example, must be found on top afl the stack prior

to invoking the procedure.

A Logo-to-PoatSeript Translator

The three methods of constructing a Logo-to-PusiSeript translalor ihat have been explored
at Lehigh wili be presented. I the programn edifor has a supervisory language such as
AppleWriter's WPL, a mini-translaior can easily be prograrmmed in  the supervisory
language. tor can also be prognd comtrasted as to Lheir case of use, effecliveness, and

difficulty of implemeniation.

References
Adobe Systems, Ine. PostSeript  Lunguage: Tutarial end Coakbaook. Reading,
MA:Addison-Wesley, 1985.
McDermotl, J. Geomelrical forms known as fractals [ind sense in chaos.  Seientific

American, December 1983, {{/8), 110-3117.
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COMMUNITY SCHOOL DISTRICT #3
300 West 96th Street
New York, New York 10025

April 22, 1986

Presentation Proposal For: The Third International Logo Conference
Massachusetts Institute of Technology
Cambridge, Massachusetts

Prepared By: Fred S. Goldberg
Director
Manhattan Technical Assistance Center
134 West 122nd Street
New York, New York 10027

Presentation Title: TelelLogo: Expanding Logo Environments Through
Telecommunications

Background:

Telelogo s a joint activity of the Marhattan Technical A:usistance
Center, New York City Board of Education and Community School District 3,
New York City. The developers and principal facilitators of the project
are Fred S. Goldberg, Director, Manhattan Technical Assistance Center, and
Gwendolyn Brown, Director of Computer Education, Community School District
3. The students and teachers involved in the TelelLogo project come from
the elementary component (grades 3-5) of the District 3 Computer School.
Inquiries or other correspondence may be directed to Fred S. Goldberg.

Special Presentation Requirements:

- One Apple Ile microcomputer with 2 disk drives
- One Modem

One outside phone Tine

One large screen {RGB) color monitor
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TelelLogo

Project Description:

TelelLogo is an attempt to use telecommunications in general, and
an instructionally based electronic bulletin board in particular, to
enhance the Logo learning experience. Children from varicus schools in
Manhattan, New York City, cooperate in creating Logo programs, sharing
school activities and offering perscnal reacticns while learning the
concepts and mechanics of teleprocessing. The linchpin of the project
is participation in the <Big Apple Bulletin>; that is, the <Big Apple
Bulletinr of the New York City Beoard of Education serves as the
electronic host and vehicle for this endeavor. The version of Logo
used in this project is LogoWriter, an L.C.8.I. product.

Presentatiogn - Part I:

With A Little Help From My Friends

In a "propexr" Logo environment, children freely ask other children
for help. Using a classroom or laboratory model, this usually means
asking a child next te you or somewhere else in the room for
assistance. In an environment expanded through telecommunications, the
child next to vou may e a child in the next school, district or city.

Utilizing the uploading and deownleocading capabilities of the <BAB>,
this portion of the presentation will attempt to go online and
illustrate the preocess behind, as well as the content of, bulletin
board exchanges of Logo eXperiences. Teachers and/or children from
Community School District 3 will he present toc describe their
activities. Activities may include:

- Logo projects

~ Sharing programming "secrets®

- Literary descriptions of schcool programs using the word
processing feature of LogoWriter

Presentation - Part II:

There's A Turtle In The Telephone!

Being engrossed in a learning experience makes the acquisition of
knowledge and skiils secem transparent. Knowledge and skills related ko
data transfer are taking an increasingly dominant role as technological
“gurvival® skills. Through Telelogo, these new skills may be acguired
vis a vis a Louo bulletin board activicy.



TelslLogo

One may say that a microworld sets the stage for learning some
thing or some process while deing what is interesting. For the
children participating in TelelLogo, the interesting involvement is in
the Logo activity, however, telecomwunications and concomitant data
vransfer skills become the hidden actiwvity. This portion of the
presentation involves teachers and/or students describing the
telecommunications skills learned while engaged in the social activity
of sharing Loge experiences. Telecommunication skills may include:

- Dialing and connecting Lo a remote computer

- Mavigation of bulletin board menus

Uploading and downloading text files and programs
- Running a downleaded Logo program

114



A Theorelical Framewoark for the Development of
Metacognitive Abilities in Logo Environments

In his seminal work on the use of compulers to deveiop cognition, Papert
proposed that in Logo pragramming children will deveiop thinking skilis through
refieclive, and reflexive, thoughl. This idea emanated from the duel influence of
Fiaget's constructivism and ertificie! inteliiegence. One of the strenglhs of the
ariificial inteltigence (Al) epprosch ta studying peopie's information processing is
the provision of & concrele embodiment for abstract cognitive processes. Papert
proposed to teach At Lo children so thal they, too, will be able o think concretety
about their own cognitive processes.

These broad roots heve provided a generai structural framework. However, like
most frameworks, Lhis one is not tightly organized enough Lo serve the needs of
researchers and practitioners. Minsky and Papert’s more specific society-of-mind
theory generally has not been used as a basis for investigations and
impiementalions of Logo environments.

A Companential Theory: Sternberg

Sternbery’s (Reory may prove fecund. {l shares some characteristics of the
sociely-of-mind theory in thal it too posits information components that
communicate cooperatively with one enolher to solve problems. However, it has
severql additional advanteges. For example, it contains specificaily identified
components and a hiererchical organization Lhat facilitale ils applicalion and
interprelstion. Sternberg hypothesizes that different tupes of processes are
cerried out by separale components, elementary informelion processes thet operate
upon internal representations of objecls. There are three kinds of componants.
Performance components are invoived in the ectusT execulion of a task. They
perform such tasks as encoding, representing, and comparing informalion,
Knowledge-acquisilion componentis are processes used in gaining new knowledge
ond in crealive thought. They s&/ect/vely encode, combine, and compare
information o detearmine what is relevanl and to relate new information Lo old
knowledge. Melacomponzants are Lhe “executives”; they contral the operation of the
syslem as a whole and are ulilized in planning and evaiualing ail information
processing. Melacomponents inciude: deciding on the nature of the probiem,
choosing a strategy for comhining performance components, selecling 8 mental
represeniation, allocating resources for probiem sojution, and monitoring soiution
processes. Metacomponents are the fundamental sources of intellectual
deveiopment.

UUse of Componanls within Logn Programming: Implicit Rationale

Chiidren engsged in Logo projects are grappting significant, complex problems
of their own design. This necessilales thal Lhey use each metacomponent &1 each
phase af compieling their projects. Thus, chiidren's empioyment of
melacomponents and knowiedge-acquisition components might be frequent within g
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Logo environment. The praposal thel Logo programming will sirenglhen executive
{1.e., metacomponential} end learning (knowledge-acquisition) skills hag been made
repealedly. The theory proffered here is thal as children construct and infer the
consequences of causal sequences, they are engaged in the construction and
madification of cognitive modets and Lhus develop metlacngnitive &nd knowiedge-
acquisition abilities.

How do matecomponents develop? Sternberg (1985) has posiled that cognitive
deveiopment resulls lo a targe extent Trom the ability of the metacomponents to
“fearn from their own mistakes.” They acquire knowledge about where, how, why,
and especially when the various componenis mighl be best applied. The sotulion
moniloring melacomponent notl only keeps lrack of whal has heen daone, what is
currentiy being done, and whal needs (o be done, it alzo controls
intercommunication and inleraclivetion among the components, and thus has been
termed a "metametacomponent.” The question is, does Logo programming have the
polential Lo Tacilitate metacomponential development, especiaily the crucisl
component of solution moniloring? Specific characteristics of (certain) Logo
environments 1hat appear lo ofTer advantages for Lhe deveiopment of each of the
components will be discussed in the presenlation. As one example, consider
soiution monitoring. Markman staled that the more aclively people engage in
inferential and construclive processing of informetion, the mere likety they are to
recognize information-processing failures. She suggestied that children practice
inferring consequences of causal sequences, finding probiems, and enacling
instructions, Logo programming invoives operations of transforming incoming
informetion in the cantext of construcling, coding, and modiTying such caussl
sequences. Errors in lurtfe graphice projects are easijly recognizable by children;
thet is, occurence of errors is highly visible. The nature of the actuai "bug,” and
Lhe sleps lo take o eliminate it, of course, are nol as efsily seen, However, Logo
does provide aids for Lhis aclivity in ils graphic depiclion of errors, explicit error
messages, and easy o use edilors. Thus, "debugging” programs in Logo thal do not
do quile whel was intended provides children with valusble experience in ulilizing
their moniloring skills and provides children with e rmetaphor for understanding the
process of solulion moniloring in a veriety of situstfons.

Consciousness of Components in Logp; Explicil Awareness Raelionele

Children may receive substantiai opporiunities to engage in executive
processing while programming in Logo. Nole thel while chiidren may become
explicitly aware of their errors and may deveiop stronger metacompoenents, they do
nol have Lo be {and usually are not} cagnizent of the existence of Lhe
metacomponents themseives or of their own melacompenential functioning, A
unique claim is that Logo foslers explicil awareness of cognilion. This provides
anolher mechanism for the development of componential skiils. it may be possibie
for children o 1earn simple nolions aboul melacomponents, then use Lhat knowiedge
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Lo delermine how to approach the soiving of problems, and finaliy begin to use the
knovwiedge swilomatically, withoul conscious direction. Their use of these
processes--inilially unconscious and ineffective-~may become first conscious and
more effective {though slow), and finally, unconscious and expert {eutomatic and
fast). In olher words, metacognitive experiences would provide declarative
knowledge which is originaily interpreted by generai procedures. Through practics,
knowledge compilation teads Lo automatization of the skills, particuleriy to task-
specific automealic pracedures.

Can Logo provide the "metacognitive experiences” necessary for such "thinking
gbout thinking"? Fiaveli stated that such experiences are especiaily likely lo occur
in situations in which: peopie engage in and communicete about conscious
cognition, particuisriy when they behave in new end unaccustomed ways; lhe
oulcome of what people think and do is important Lo them; peopte betieve that their
cognitions contain errors; and there are sufficient attention and memory resources
(i.e, thera is sufficient time to think about cognitions). Metacognitive experiences
often gre g serendipitous benerit of cognitive acttons undertaken to achieve other
cagnitive goals. in Logo programming, chiidren consciousiy satve self-selacted
problems using unfamiiiar strategies. They must “communicete” their orgenization
of the task and salution processes Lo each other, Lo the teacher, snd 1o 8 machine.
They musl analyze their own thought processes far errors {requently and have
adaquale time to do so. Therefore, the occurrence of metacagnitive experiences
during Logo programming indeed appesrs tikely. Characteristics of Logo
programming that ameliorate probiems in implementing programs Lo increase
metacognitive skills will aisa be discussed.

Relevant Research and Educational tmolications

Two major sections compiele the presentation. First, several qualitative and
quantitative studies on the utiiization of componential abilities wilhin the Logn
environment, and transfar to ather environmants, witl be reviewed. This will
demanstrale that there is evidence thal Logo may sncourage the of utilization of
both metacomponents and knowledge-acquisition compaonents. Secondiy, specific
implications for constructing Logo enviranments thal facililate this type of
development in elemenlary schoot children will be proffered.

Dougias H. Clements
Sheri Merriwman
Kent State University
Coliege of Education
401 While Hall

Kent, OH 44242
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PROPOSAL FOR PRESENTATION AT LOGC 'B6
FRESENTERS: DR. ANME PORTER JAWORSKI and CRAIG STIRTON
TITLE: INTRODUCING TEACHERS TO LOGO AS A TRANSFORMATIONAL ENVIRONMENT

Logo faces a sgeriows dilemmsa., Crities suggest, with juscificacion,
that the initial claims for Logc are not being realized. 3HMany proponents
af Logo have develeped excellent structured Logo curricula. Here
students develop preat competence im using the Logo language (Delelos
& Littlefield 1984}, However, im this structured environment, do they
achieve the kinds of benefits ac outlined by Papert in his philocsophical
treatment ©nf the Logo envitonment? Other proponents have =attempted
ta implement Logo through the discovery approach. Frequently this
method has failed to demonstrate, wusing current measurememt tools,
either the depth of logo knowledge (artributed to tha structured model)}
or any significant transfer to other applications {Pea & Kurland, 1983},
However, in Dboth methods learners have consistently demonstratad similar
levels of involvement in Logo activities (Kimzer, Littlefield, Delelos
& Bransford, 1985).

We will draw upon a diverse body aof research that indicates that
engagement and the gocial enviromment are key factors in the learners
development of =skills that are transferable, that are measurable.
Further, because of its particular characteristics Ethat Logo is well
suited o this orientation. This information has been dineorporated
into a thegretical in-service model that we call the "Iransformational
Environment.” We will preaent the background and foundation of this
model and supgest how it might be implemented so as to furrher develop
the Perceive Potential of Logo.

Delclos, V. R, & Littlefield, J. 'Does Logoe Lead to Better Learning?”
Presented at the sapring conference of the Tenneseee Amsociation for
Educatrional Data Systems, Washville TN, April 1984,

Kinzer, €., Littlafield, J. Delclos, V. R. & Bransford J, D. ™Different
Logo Learning Envirgamente and Mastery: Relationships Between Engagement
aud Learning,” Computers in the Schools, Vel. 2 Hos, 2/3, Summer/Fall
1285.

Pea, R, D., & Kurlapd, D, M. “0n tha Cognitive Effects of Learning
Computer Programming," Tech. Rep. Wo. 9, Hew York: Bank Street College
of Educaticn, Center for Children and Techmology
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Terrapin, Inc., 222 Third 51,
Cambridge, MA 02142 {617} 4528816

& Panel On

TEACHERS' PERSPECTIVE OF LOGO USE IN THE SCHOOL
{Substitute r/evolution for use if you 1like)

This panel will give teachers some ideas regarding what has
worked successfully with Loge in several schools, what hasn't
worked and caused people to gquestion Logo, and what has been
done to address those concerns.

To start, each person will give a brief opvaerview of how Logo is
used in their schaol to put their comments in context. Foar
instance, 1s it unsed in a ¢lass, a lab, or both; at what grede
level is it used; for what purposes is it used.

Each person will cover the key successes of Logo in their
schpol, They will mlso point cgut what factors they attribute
this to, and whether they think the successes are replicable by
others.

Each person will cever the prablems Loge has had in their
school, if it has had problems. 1If Logo was questioned, what
was the focus of the questiening? How did Logo fare?

Each person will cover what can he done to address the problems
raised in their school, Was it a problem of class/lab setup, of
teacher training, of a need to fit it im the curriculum, or
something else? Whg needs to address these issues, publishers,
administrators, or rteachers?

The panel will consist of

Ricky Carter - Lesley College

Lynn Lieberman - Qakland Schools, Fontiac, Michigan
Beth Lowd ~ Lexington, MA Schools

Bettie Schwartz -~ Ladue Schopols, 3t, Louis, Missouri

Jock McClees - Terrapin, Inc.; moderator

Please address correspondence to:
Jock McClees

Terrapin, Inc.

222 Third St.,

Cambridge, MA 02142

617-492-8810



Gary S. Stager
Paper Proposal. Logo '86

If there had been Logo I might have lLearned Math

Whenever | attend a Logo conference or conduct Logo teacher
training | hear countless revelations from Logo users about what lousy
math students they were. These adults commoniy edmit that they
previousiy disliked mathematics and that their use of Logo has created a
new sense of interest and purpose for learning mathematics. | must
confess that | wes a very poor math stueil. Despite my programming
ability, | steered away from majoring in computer science because of my
distasteful and ineffective mathematics educetion.

Seymour Papert would suggest that many of us were
"mathematically alienated”. We were alienated because mathematics is
abstract and we were expected to learn it through drill, instead of being
immersed in a culture where we could learn mathematics in a natural,
more concrete, manner. Some of us did learn mathematics, but most of us
have forgotten what we learned. Mathematics was presented as something
thet was hard, cold, and externalized from our own experiences. As
students, we saw little meaning or practical applications for learning
math.

Logo provides the student with an educational microwortd in which
they can explore and manipulate many ebstiract mathematical concepts.
The child can "mess about” with this newly discovered knowledge and in a
short time realize that these simple, powerful ideas can be combined to
produce complexily. With Logo, the child becomes deeply invoived in
his/her learning process end deveiops a learning Style. The student's
curiosity and new-found interest will enabie him/her lo discover new
concepts by the manipulating what they atready know .

Everybody knows that turtle graphics has many educationai benefits
for the child. By teaching the turtle to draw a figure, the student must
assume the role of the turtie in his/her own space and reflect on how they
themselelves would draw the figure. This process encourages problem-
solving and reinforces mathematical concepls inherent in the particular
programming activity. The child takes control of their own learning and
establishes a personal relationship with mathematical ideas.

Turtle geometry provides a rich "mathland in which movement,
measurement, turning, erithmetic operations, logic, and meny other
mathematically powerful ideas can be explored. Students programming
with turtle grephics are bound to gain en understanding of numerous

geometric issues.
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Gary S. Stoger
The Presentation:

Although, turtle geometry has infinite educational possibilities,
there are other areas of the mathematics curriculum that can be addressed
by Logo. In this presentation, ! intend to show several Logo math
microworlds that | have developed. These Loge procedures attempt to
address issues dealt with in the {K-8) elementary school mathematics

curriculum, including:

Fractions: Microcomputers do not generally deal with
fractions, although this is a consistent source of difficulty for
many students. ! will demonstrate math tools that allow you to
manipulate numerators and denominators, add, subtract, multiply,
and divide fractions, and reduce fractions to their lowest terms.
There are also procedures for simplifying mixed numerals and
fraction-decimal conversions,

Hew Hath Operations: When you attempt to solve
mathematical problems, in Logo, you realize thot there are
mathematical operations that need to be added to Logo. Some of
these operations exist in other versions of Logo, but | wrote them
for Apple Lago . Many of the following new math operations are of
particutar use to students in the elementary school: Absolute value
(ABS), the distance between any two points (Distance), the ability
to use exponents (POWER), division of real numbers (DiViIDE),
(DIFFERENCE) between two numbers, gand a procedure that lists ali of
the factors of a number (FACTORS).

Hew Math Predicates: Logo predicates test a condition and
retum a value of true or false. They are of paramount importance
and many new ones had to be created, including: POSITIVEP,
NEGATIVEP, ODDP, EVENP, PRIMEP, COMPOSITEP, INTP (is the value
an integer?), and FACTORP (is one value & factor of enother value?).

Beby Turtles: This is a set of turtle graphic microworlds
desighed for the very young or handicapped child.

The Ceunting Machine: This is a procedure that allows the
child to ask the computer to count up or down, between any two
humbers, by any increment or decrement. This is useful for learning
addition, subtraction, and counting.

The Perimeter Tracer: The perimeter tracer is smarter than
the average turtle. As this turtle draws, it keeps track of how many
steps it has taken. Very useful for learning distance, perimeter, and
area.

The Pie Chart Procedures: These procedures will take a list
of numbers, either inputted by the user or by another grocedure, and
draws a pie chart with each "slice” in & different color. The
percentage of each "stice” to the whole will be noted.

The Symmetry Toys: These are procedures that allow the
student to simulate multiple turties by drawing reflections of the
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Gory S. Stager
turtle's movement in two-four other guedrants. This provides a
microworld for “messing about™ with symmetry.

During the course of this presentation | may share with you many
other Logo math tools that can be used by the child to expiore: the
cartesian coordiante system, positive and negative numbers, decimals,
probabitity and statistics, similarity, pi, circumference, radius, diameter,
the totsl turtle trip theorem, and many other concepts. | have created
these math tools for and with my students, and | will present examples of
their work.

{ have also explored Seymour Papert's ideas of “thinking
mathematically” and "mathematics as a language”. As 8 result of these
ideas, | have created a microworld in which primary grade students can
express mathematical ideas in their own words. A first grader might say,
“How much is twice 3 more than 5 takeaway 27" The computer would then
return an answer and might even ask the child to solve a similar probiem.

| will also demonstrate how word problems may be solved in a
similar way by older students. The notion of simple procedural machines
that take a value as input, operate on that value, and output a new value is
a very powerful idee. A student could create a series of one and two line
procedures that could be used to soive several different problems, for
example: “How many 3.5 inch thick books will fit on a 7 foot shelf?” As you
can see, the problem is expressed in “mathematical language” and must
convert 7 feet to inches and divide 3.5 inches into 7 feet.

Conclusion:

The power of all of these Logo math tools and microworlds is that
they are all flexible and may be used in conjunction with any other types
of computation. This truly provides the student with a microworld in
which simple powerful ideas are cabable of being developed into much
more complex concepts.

It is my hope that these tonis will create interest in mathematics
and stimulate the child's imagination and curiosity. Maybe the next
generation of boys and girls will be turned on to mathematics and will
perceive it as meaningful, chalienging, and powerful. Mathematics is
something that can be learned and enjoyed by children, possibly avoiding
another generation of "mathematically alienated adults™ | believe that
Logo can signifigantly help us towards this goal.

Respectfully Submitted:

Gary S. Stager

122 12 Locust Place
Wayne, N.J. 07470



Ricky Carter
Lesley College

The Loga Algebra Curriculum Project
{proposal for presentation at Logo '66)

Logo's entry into etemnlary schools has been mastly under the
quise of corputer literacy or the felt need that all sludents shauld lesrn
to program & cormpuler. Ag of lale the educalinnal world seemsto be
turning away from computar Heracy as an isolated curricudam topic, and
3s "tools” become the rage many elementary schools elso seem to be
tureing away from teaching programming. Given these trends where will
Logo find & piace in schoals? Perhaps it con be used a3 o foroe o directiy
reshape the way parlicutar school lopics are taught. inmich the way
lurtle geometry is an atternpt to provide g different meded Tor fearning
gewmelry, perhaps olher tnpics could ke rethoughl and restructured
through & Logo based sporoech. Last year we recieved so N5F grant Lo
develop an aigebrs curricylum for 31dth grade students 4sing Logo. Dur
hope i to prove that we con effeclively Leach sinth grade sluderds many
nf the ideas of firel yeat aigebra through a curricuturn Lhat involves Logo
pregramming and @ series of Loge besed manipulative environments,

Thiz year we have beer develafdag matarieis and doing some
prepiloting in & number of jocal schools. Currerdly we have developed Lhree
curricuiurm modutes:

1. Frog English to Algebra

i which students move from writing Logo progrems that generate random
gussip Lo wriling programs that will ganeraie algesra guizzes,

2. Martle Geg Stories

I which students Tearn to {rarsiate number puzzies tuto gigebra nolation
and Lo solve equetions using an iconic representation system of marbles
and marble bags.

3 Codes and Functiong

In which students tearn to wrile Loge programs Lo ende and decnde secret
messages &8 g infroduction to functions, and i write Logo prograrms to
creple secret numerical Tunciion machines for other students {0 fry (o
zoive,
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The Lagao Algebra Project

U1 the many problerns encauntered by students new o algabrs the

betractness of the new notation snd the need Lo combine both new
strateqic and resy arithmetic processes when solving problems seermn
preeminent tous. One strategqu iz to involve students in learning about
glgebrs by kaving ther write programs that generate slgebraic problams
we are also developing two jconic labs that will allaw students 1o
represent and manipulate slgebraic ideas using graphic icons (markie baps
and function machines), and then leip thern Lo transiate these
representations into formal nolation. & third 1ab iz alzo planned that will
furction ez @ symbel manipwlstion workbenck where students will be able
topractice the stretegic ide of algebraic manipulation while the mechine
Lakes care of the arthmetic side. A1l of these will be written in Lego.
Atthough thiz year many of the activities have been successiully tried by
teachers uzing Apple 1's, the icon 1ab envirorments have needed the
graphic copatilities of the Apple Macintosh. We are developing ow jcon tab
sofiware on the Mac and we will be using Logo on #acintoshes by our pilot

study nest gear.

We would Tike to share our ideas, and our experiences at Loga G6.
we would plan i present oar work Lo dete, ta discuss our atternpls to
sitnplitying the armount of Loge syntay and grammar students have had to
rnasier in order to use Logo programming as a tool for fearning Algebra,
and to share sotme of the difficultiss (and successes) we have had in
trying to create activities that are personally engaging and involyve

student initiated ideas.
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PRESENTATION ... LOGO 86

A PAPER ON THE,..LEARNING MATH WITH LOGO...PROJECT

«.RUDY V., NEUFELD ....ONDON BOARD OF EDUCATION

SUMMARY QF THE OBJECTIVES EMPHASIZED IN THE PRQJECT

LOGO is used as a gentle introduction to computer literacy as well as a help
in implementing some of the Gr 4-7 mathematics curriculum. The project
material oncourages students to use a guided discovery approach in order to
investigate, learn and understand mathematics, With LOGO in the mathematics
classroom, an abstract concept takes on concrete meaning.

A number takes on meaning when it resuits in some movement on the screen.
LOGO clearly shows the relationship between mathematics and spatial ability.
This not only helps the regular student but also the special and the

remedial student.

PROBLEM SOLVING is emphasized in this project. In LOGOLAND the student
becomes the teacher of an obedient student, a robot called a turtle. The
student in this role, is in control and is encouraged to take risks. Every

plan does not always work smoothly but it may give rise to other ideas.

This learning environment meets the need for true, open-ended discovery.

With LOGO the user learns about learning itself.

The STUDENT MATERIAL can be used as part of a class lesson, or can be used
individually by the student. The format is such that few computers are

required. In most cases a GENTLE INTRODUCTION and a PRE~COMPUTER LESSON
preceeds a GUIDED DISCOVERY ACTIVITY which is then followed by an EXTENDED
LEARNING ACTIVITY. In the guided discovery exercises, students are

encouraged to ...THINK THROUGH, WALK THROUGH, WRITE DOWN COMMANDS ...
BEFORE using the computer and commanding the turtle on the screen. This is
following by TALKING ABOUT WHAT and WHY something happened and some
reinforcement exercises to solidify the concept.

The TEACHER RESOURCE MATERIAL gives clear chapter and section cbjectives.
At the beginning of each section, a brief summary of LOGO commands and

skilis required and learned is given, A list of mathematical concepts

learned and materials required in the section is also given. The depth of
coverage of material is clearly detineated for grade 4,5,6,7. Suggestions

for a

PRE-COMPUTER LESSON, GUIDED DISCOVERY ACTIVITY and EXTENDED
LEARNING ACTIVITY are outlined. Suggested answers to many exercise
questions in the student material are given. A collection of BLACKLINE
MASTERS to be used with activities in the student text are given.

Examples and exercises are based on the grade 4,5,6,7 mathematics
curriculum. Students do not need to be able to do all the work in a section
before going on the next section. As students learn more mathematics and/or
more LOGO, they will be able to do more exercises and/or do old exercises in
another way,
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THE 4 STEPS IN AN INTRODUCTION TO LOGO AS A TOOL IN CURRICULUM:

in the project, 4 gentle and logical steps in an introduction to LOGO and to its
role within present curricufum are used:

STEP 1...THE FLOOR RQOBOT gives a real feel for geometric shapes and direction.
This is an important step for learners at all levels. It prepares the
learner for Step 2. When the learner has difficulties with the shapes on
the screen, it is natural to go back to walking through the design on the
floor or on paper.

STEP 2...THE JUMP TO THE SCREEN introduces a code that is simple enough for
non-readers to use but is powerful enough to discover and investigate
mathematical ideas. This step is a smooth transition between the turtle on
the floor and the turtle in LOGOLAND,

STEP 3...STEPS INTO LOGOLAND investigates some LOGO
commands. It also makes sure that the user is familiar with the turns and
calculations in LOGOLAND. Angle patterns in various shapes are
investigated. Step 3 creates a solid base for following concepts...Step 4.

STEP 4...THE TURTLE IN SCHOOL will be taught lessons (PROCEDURES) by the user
.« the teacher of the turtle ... the person in contrel. This teacher must
thoroughly understand a lesson and present it in a logical way to the
student ... the turtle. The teacher will be open to student {turtie)
reactions and then adapt the lesson. The teacher will learn math concepts
and problem solving methods by teaching and then testing the turtie!

The role of the computer is de-emphasised. The emphasis is on the user being in
control of an obedient turtle. The user is encouraged to investigate and take
risks ... the turtle will react to teacher lessons and help the teacher learn

e A POSITIVE LEARNING PARTNERSHIP!

THE CLASSROOM TEACHER:

1. Facilitates in a shared learning experience.

2. 1s open to letting the unexpected happen.

3. Encourages students to:
release their curiosity.
..view a "bug" as an opportunity to learn.
..break a complex problem into manageable components.
...play turtle.
.5earch for patterns and relationships.

4, Is not limited by a few computers.

5. Uses other concrete materials as well as LOGO.

6. Has fun and learns with the students!
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MY PRESENTATION:

A} Use 4 informative and colorful posters to show the 4 steps through
LOGOLAND.

B) Briefly demonstrate some Turtle-Trainer helpers:
SLOGO, ROBOT TURNER, PENCIL ROBOT
{much LOGO can be done off the computer)

C} A Turtletrip Through Squares

A sequence of mini lessons on using LOGO to help in understanding the
square. These lessons will summarize and clarify some of the
objectives listed in the preamble. | will begin with the square in ‘
primary classes to the square in high school classes. In each of these
lessons the problem solving capabilities of LOGO will be emphasized.

«The repeating pattern

~»Square and Square Plus

...The turtie learns how to square
ae3quares grow ... variables

wwaquarral

~Gymnastics ... squares flip, turn and slide
«Fill squares,..Fill triangles...trapezoids
w1 Ne square wheel

Thank You

Rudy V. Neufeld
7 Conifer Cres.,
London, Ontario
N6K 2V3
Canada
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TITLE LOGO AS A TOOL TO DEVELOP THINKING SKILLS: WORKING LUITH
TEACHERAS

PRESENTER Marilyn Schaffer, Director of Educational Computing
University of Hartford, West Hartford, CT 06117
(203) 243-4277
PRESINTRTION FORMAT
itsing videotapes and a computer, the presenter will describe
and demonstraote a teacher training sequence that was designed to

assist educators to explore the uses of Logo and related materials to

enhance students' creativity and higher level thinking abilities.

PRESENTRTION COMTEMT

The presentation will focus upon a teacher training project that
is being developed to enable educators to exkplore the uses of Logo
microworlds in the classroem to serve as vehicles to facilitate student
probiem solving. The major theme of the training is that Logo, in
contrast to traditional classroom activities, can present siudents
with the following types of problems to soive: "whati will the
computer do under certain conditiens?"; "Wwhy or how did the
computer do a particuter thing?"; and "what should { 'tell’ the
cemputer se that it will do what ! want it t0?”

The presenter wiil share with the audience a samgle af the
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training strategies developed during the program, based upon this
theme, as well as the activities used by the teachers in their
classrooms. Some of the work accomplished by the stedents witi be
demonstrated on computer and videotape.

The training activities are based upon the premise that, because
of the affective and cognitive flexibility of young students, as well as
their potential creativity and curiosity, the early school years are a
profitable time to expose children to the probiem soiving environment
inherent in Logo.

The construct of “problem solving” will be defined and discussed
in terms of student behaviors observed by the teachers as the
children are invelved in Logo interactions, including the following
examples: predicting an event; hypothesizing why a particular
cutcome occurred ; changing one variabie while keeping other
conditions constant; focusing attention on one factor at a time; and

dratwing anologies from one experience to another.

INTENDED RURIENCE

This presentation is directed toward an audience of teacher
educators and teachers, working with children ranging from preschool
through elementary school. The presentation is not limited to any

audience size,
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A New Approach for Logo Teacher Training
by
Ted J. Brucker and Carocl Scheuer
George Washington High School
&£55 South Monaco Parkway
Denver, Colorado 80224
(303)-399-7770

One of the problems facing the Logo community is how to get
competent instruction in Logo to the student in the elementary
classroom. The traditional approach of providing classes or
inservice instruction for elementary school teachers. who then
teach Logo to their students, has proven to have a number of
pitfalls.

Firsts there frequently is a lack of available personnel. Many
teachers are overburdened with other teaching chores. Some are
fearful and feel they lack the proper "background." Some,

initially excited and interested,; cool to the ideal after talking
to colleagues who have been through less—than-effective training
courses.

Logo. Because of a chronic lack of time and personnel the
instructor may have only a little more experience and training in
computer usage and Lago than those taking the class. Sometimes
the instructor is well versed in programming and computing. but
knows almost nothing about Logo, its underlying philosophy of
learnings or its power. The time allotted for such training is
usually too limited; especially if computer usage, including DOS
and programming concepts, must be taught. If the training is
given after the school day. teacher fatigue compounds the above
problems.

As a result, many students in the classroom do not receive
competent computer instruction. At best their instruction is
inadeguate and incomplete. At worst, the experience is one of
frustration and misinformation that totally sours students on the
whole computer experience. From a Logo point of wview, such
instruction totally misrepresents Logos, its purpose, and its
ability to lead students into new worlds of exploration and
learning.

At George Washington High School in Denver we have found a new
way to get competent Logo instruction into the elementary
schools., Instead of offering training to classroom teachers; we
offer to the elementary schools, their teachers and students, the
services of well—-trained high school student-instructors. This
provides a number of advantages.

First, the student—-instructors are well trained in computer usage

and programming. Most already have had courses in Pascal,
FORTRAN, BASIC, C or Forth. Many also have had experience with
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integrated software application packagess; word processors and
electronic spreadsheets. All student-instructors are given
advanced training in Logo, including instruction on tail and
non—-tail recursion and on the philosophy of Logo. Secondlys
these student—-instructors are highly motivated and enthusiastic,
and this attitude is infectious. Finally, these student—
instructors are excellent mentors for the elementary students.

For the past two years we have tried two types of delivery
systems, The first has student-instructors going into the
elementary school and teaching the students in their regular
classroom. The elementary students learn in familiar
surroundings and on equipment they have available during the
regular school day. Some elementary teachers who have been
opposed to or disinterested in getting computer training become
interested when they see their own students so excited and
animated. Frequently our student-instructors have been asked to
help build a computer program for the entire school, including
teacher training, after elementary teachers and administrators
see the effects of a well taught Logo class.

The second way of providing Logo instruction to these students
involves the elementary school students being brought to our high
school by interested parents for instruction before the school
day begins. This method is usually used when the elementary
school lacks the necessary computer equipment or the school does
not yet feel comfortable with high school student instructors.
Using this system the elementary students have the advantage of
working in a modern well-equipped computer lab, in a high school
learning environment. These students then return to their
elementary schools and become "experts." As such they become an
important resource for other students and teachers.

Hoth methods have proven highly useful and effective. The most
serious problem to date has been the difficulty in getting a
sufficient number of high school students available for such
work. At the moment we have more sucecess that we can adequately
handle.

We do not suggest that this is the only way to get good Logo
instruction into the elementary classroom. But, this type of
grassroots approach has proven to be a successful alternative to
more traditional methods for providing effective computer
instruction. These high-school student instructors embody the
enthusiasm and desire for exploration and learning that Logo
first promised.

[Ted Brucker is the faculty organizer and instructor for the

program. ECarol Scheuer is a 12th grader who has taught the
in-building portion of the program this past year. Qur
presentation includes a videotaped presentation. Samples of

curriculum and student work will be provided.]
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Logo... the writing should be on the walll!
Lynda Colgan

Wail. A simple four letter word. One that is the focus of a rich collection of
figurative language! Metaphors and similes abound! How often have we heard the
expression, " the writing is on the wall"? How often have we been told that our latest
and greatest idea could only be described as being "off the wal/” 7 People who are
forced to conform to rigid sets of rules often feel " wafled in ", A person refucitant to
respond to change is said to " e walls” around himself. The rock band Pink Floyd
created an entire musical commentary on conlemporary education and society
metaphorically titled The Wall The list could go on and on.

And what do walls have to do with LOGO? Everything. Computer-using
leaders recognize that LOGO has the potential for realizing the dreams of which true
education are made. Educators have been touting activity-based, discovery-oriented,
accessible, wholistic learning for years. In the philosophy and structure of LOGO
they recognize that this model is made accessible! To them, the writing is on the wall,
More importantly, they recognize that LOGO is the very brick and mortar with which
the process of constructing the great wall of knowledge can begin - an awesome,
winding, creative, diverse structure with no end in sight. However, there are
equally as many educators who have used the same raw materials o build a very
different wall. They have manoeuvred LOGO into building prison wails around itsetl.
The prison walls of  curricularization, scope-and-sequencing  and
compartmentalization. And {astly, there is the myriad of educatars who have erecied
great fortresses around themselves and their classrooms in an altempt to keep LOGO
out or at teast reduce its status to that of "just another brick in the watl." They shup,
the underlying theory and philosophy. “fuagine thoss fvory-tower tFpes and thelr
ldea thar [Arougl progromming compbiters properiy. evervihing elfse c4n be
eahnaced’” Tothem, LOGO is impractical, improbable: off the wail!

The walls are much more than symbolic. To teacher trainers. they are
frighteningly tangible and equally as formidable. How can we respond to the
challenge?

Atongue-in-cheek illustration suggests one approach:

Perhaps the special breed of quality LOGO-using educators should become
organized into a subversive movement. Imagine a mass meeting, thousatnds of
LOGOPHILES gathered in one room 1o receive their mission stalement: Go forth and
cover the walls of educational institutions everywhere with graffittil Classroom
anecdotes. Meaningful quotations. "Neat” super-procedure project ideas, An eclectic
LOGO-coloured rainbow. After all, it has been said that the medium is the message,
and studies suggest that graffitti can be both a powerful forum and a moving art
form. It is time that the "LOGO Panthers” get the writing on Lthe wall Perhaps
then the powerful message will at jong last be read by the non-LOGO using educator,
who will become curious enough to take his first turtiesteps!

Having accomplished this first mission, perhaps the LOGOPHILES will accept
another challenge. A true Mission: Impossible. This time, walls are to be demolished.
Not just any simple walls, but the monumental fortresses that teachers and
teachers-in-training build in response to the perceived need to control LOGO or keep
it out altogether! The ammunition? LOGO iruths hurled at the bastions!

The first wall to be under siege will be that constructed in an attempt to
contain LOGO within a box comprised of six simple walis. Feeling that they could not
simply record an entry of thinking or what if?7?7 into a daybook of lesson plans,
many teachers attempted to pre-package LOGO into a series of curricularized uaits:

eToday's math lesson will be on regular palygons. We will use LOGO to draw
them.”

e"Tomaorrow's art lesson  will chaltenge students te create imaginary animals
using LOGO REPEAT proceduras.”

&"0ur work with LOGO is finished far this year becawse we must not gqo
beyond our current grads-level curriculum.”
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Teachers reacted instead of acted. After all, when microcomputers and
simple C.A.L software were introduced to schools, teachers everywhere praised.the
advent of so powerful a teaching tool! Students’ work could be individualized! There
would not have to be uniformity in math or spelling or any other core curriculum
area, for that matter. (Fer did thgt happen 7 Quite simply, no. Most CA.[ softwire rs
grade- and domain-specilfie. While stwdents covld most certainly pursve slightlh
Varping paths zlong the subtraciion trafl for sxample, the wacher covld aiwars
moastor the rovte each travelled from 2 master pbservalory. A4ad besides, feeping
irack of these studenls was aof too cliallenging because there were g limiled number
of paths and prediciable content along each.) There was a feeling of panic when it
was acknowledged that LOGO did not fit the pattern. Here was a computer application
that was not only grade-free, ability- and subject-free, but based vpon a philosophy
of "fixability" and transparency. It encouraged questions that did not fit the mould:
Jacqueline wants to know if LOGO has IF primitives! Scollt wants to know il he can use
trigonometry o solve his problem! Sarah is stiil using a clock to help her determine
rotation angles. This amount of disparity simply could not be accommodated in one
classroom, unless nuggets of LOGO were selected for specific curriculum applications.
And so up went the walls - boxing LOGO in!

The walls constructed to preserve the role of teacher as “director of the
learning process” will be next under attack. LOGO undeniably defies the traditional
teacher/student relationship and proposes that the classroom be transformed from a
centre of teaching to a centre of learning. The first step in the metamorphosis
will be that the teacher will be challenged to assume a new role: not that of keeper of
the knowledge, but that of learning facilitator, and more importanuy, co-learner
The Queen's University Facuity of Education study on the creative use of computers in
education reports that this is one of the most difficult transitions for teachers to
make. The study reports that it is difficult for many educators to accept joint learning
experiences. Many are comfortable in the conventional mode of "being in charge”
and have difficully in dealing with the phenomenon of being surpassed by students
in their Knowledge and ability in computer-based fearning.  They are strongly
tempted to continue to direct learning via assigned tasks. The response? The walls
that are now so difficult to demolish.

HRaving accepted that graffitti and a militant green-bereted LOGO version of
the Guardian Angels are probably not the answer, how do we proceed?

Teacher trainers must take a firm approach to LOGO education. First of all,
there must be no apologies for the fact that LOGO is indeed a programming language.
Secondly, there must be no attempt to simplify LOGO by sidesiepping its philosophical
roots and related pedagogical imperatives, Superseding both objectives must be a
commitment to affording teachers the opportunity to explore and discover, and to be
actively involved in their own fearning.

An interesting first session would be to insist that each teacher/candidate
attend with a “real live" student: an elementary or secondary school learning
partner. The first segment of the session would involve an in-depth look at a range
of CAI software such as The Milliken Math Series, Dictionary Dog. or Dinosaur Dig
followed by an analysis of the software’s impact on learning. The microcomputer is
touted to be fast, dynamic, interactive, motivational, and a link to the devlopment of
higher order thinking skills. Does this software concretize these charactleristics?
Having looked at software from the instructional paradigm, the next step would be to
have the "odd couple” candidates boot LOGO. They will soon discover that this software
isdifferent. “/t doesa t ook like a turtle!” “[s it just going to sit there, or what?"' '
Saps i doespt £now how fo “*iEelFFr/#” Within a few moments, given a
preliminary tool Kit of basic primitives, and “problems” 1o be solved, these pairs will
undoubtedly discover {though probably will not articulate) the basic aims of
microworld investigations - accessible, simple, syntonic learning tasks. With LOGO
the microcomputer escapes from the instructional paradigm and enters that of
emancipation - freedom to explore and create and engage in computer-assisted
serendipity! The significance here, is that no one “spelled out” the Face-vaiue

133



benefits of LOGO. The fearners were left tv make their own conclusions, and with
ownership of an idea, comes approval (affer all don 't we alf fike our owa 1deas 7
and a joy in seeing it come to life.

Subsequeni sessions must be designed with challenges 1o teachers and
students that are tangible evidence of learning through LOGO. For example, Writea
LOGO program that will draw a circle within o square of amy given size such ihat the circle is
tangent to the sides of the square. A simple-sounding problet, and yel, the originator of
the problem, Robs Muir (NLX) reporis that in the course of their explorations, many
problem-solvers unwiltingly derived the value of pi. As Muir states, "You learn
something old every day!” Another project could be the creation of an interactive
“Game Show" (Feurzeig) in which students design guestions and construct their own
solution algorithms in order to create a quiz that will test their peers' knowledge of
anything from sports to a particular algekraic concept. The significance again, is
that there is not an attempt to curricularize LOGO, but to develop a series of nuggets
upon which sound LOGO-based explorations lead to the discovery of a concept. More
important than the actual chalienges, will be the emphasis in these sessions on the
stralegies the students used. They will be asked to articulate their method of attacking
the probiem, outfine the resources they required and how they were oblained, and
react to the importance of teamwork and co-operation. In this way, teachers will be
experiencing the strategies that they themselves will transfer to the implementation
of a LOGO program of their own. The LOGO training? Explicit. The pedagogy and
structure? Implicit.

By living the LOGO experience, teachers and students will draw their own
conclusions. They will question what LOGO can do to them and for them. Theodare
Sizer analyzed many American schools and conciuded that not enough of our students
are hungry to learn. The same is undoubledly true of our teachers. These
co-operative sessions have two ohjectives: to whet the appetites of studenls and
teachers alike by introducing them to exciting learning eavironments, and to
alieviate the empty (hungry?} sympioms of the stigma diagnosed as being "teacher as
learner." When there can he first-hand experience of the joy shared by teachers and
students in a co-operative fearning enviranment, there wilf be a perceived need to
introduce LOGO into the reguiar spectrum of classroom activities in order to improve
rapport and enhance the classroom microworid.

The next step could be to introduce informal dizlogue sessions with
LOGO-using teachers and studenls and more importantly, pacticipatory visits to
exciting action-packed classrooms. It must be emphasized that these are not LOGO
expert to LOGO novice sessions, but casual, “Let me teil you about the day!" or ""Can
vou believe my students did this?" sessions. The purpose? To teach the significant
patt of the philosophy-in-action by role-models and examples. After all, seeing is
believing. Perhaps they could talk to teachers who long to recapture that first hour
they used LOGO in the classroom. excitedly rushing to the boot the disk without
reading the manual, and recalling the feverish conversation: “Now, how do we move
this thing?" "Wow! Look at that!" "Oops! Where did the turtle go?" "W hat shalf we do
next?" Everyone laughed, but everyone {earned - together! Perhaps they could
exchange ideas with a few dedicated LOGO-using educators who have been
introducing their students to the wonderful world of what if??? afforded by LOGO
investigations. These rare individuals live the philosophy. They use the compuler
fueled with LOGO not only as a tool, but as an environment. And in so doing prove
Neil Postman's hypolthesis 2821 children eater schools as question marks and feave 15
periods false! Perhaps they could talk to the fortunate students in unique tearning
environments who shace in these rich experiences. They inquire. ... explore. ...
discover. ... .debug. ... converse. ... ..Co-operate. ..and make transfers. They are
knowledgeable about the structure of the programming language and wuse it
comfortably, competently and confidently. Butthey look beyond square brackets and
guotation marks. Why? Their tescher haz never concentrated upon
keystrokes. The emphnsis hes been vpon mindstrokes! These students know
that the gift of "what il" istheirs
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Via the witness and exchange of ideas, and active participation, the
teacher-learners will be encouraged to discover that these LOGO-using teachers and
students dare to translate educationgl theory into practice. The LOGOQ educator
understands that in principle and in practice there is no need to organize students
into "packages’. Why should a third grader not study trapezoids and parallelograms
if he makes an interesting discovery just because they are Grade five curriculum
material? Why must textbooks always be completed sequentially? Why should
apparantly unrelated curriculum areas not be married? Do such unions not often
result in the creation of highly unique hybrid offspring? These seme educators
understand that “"computers in education” does not translate into a
bardware/software interaction, but that the computer, LOGO and student form a
complex networked triad thal supersedes symbols agraphics on the screen. As the
experienced LOGO-using educators talk about and live their personal philosephy of
education, perhaps the new teacher-learners will be encouraged to re-examine their
own pedagogy and how it directly translates to their classroom and students. And that
self-examination and introspection, coupled with the ideas and strategies that they
have acquired, wiil make them ripe for other lessons about other educational
philosophers and how their pedagogical notions can be translated into action. If we
can encourage teachers to go beyond the keystrokes in their training, and
concentrate upon mindstrokes such as heuristic learning and remodelling of
classrooms to reflect the Einsteinian paradigm, the studenis are most certain Lo
benefit, learning will occur ouiside subject walls via discussion, teamwork and
co-operative endeavour,

A second phase in the implementation of this project would be to design a
new dimension to the training. For this segment of the project, the teacher and
student would attend with a new learning pariner - the Principal, Vice-Principalor
Supervisory Officer. The enthusiastic newcomers to LOGO could then become the
"Computer Coaches” giving assistance to the administrator as he learns the language
and concomitantly guiding him/her through the same range of discovery activities
that illustrate the power of the use of open software. Without the support of
administrators, implementation of a LOGD program will be difficult, if not impossible;
and without having shared the experience, those in positions of responsibility will
not be fully aware of the requiremenis, potentials and complexities of such a
program.

Of course, there are other components to teacher training. There must be
on-going support systems buill within schools and within boards of education to
accommodate trouble-shooling for beginners and extensions for the more
experienced. "Life-long learning" must become the slogan| Teachers who are just
beginning to explore the possibilities of LOGD must be eacouraged to read journals
and periodicals. This means that editors must assume responsibility for the content of
their publications and strive to include articles that describe paradigms outlining
new models for learning and present LOGQ challenges that encourage analysis,
interpretation and communication. As well articies must explore the full potential of
LOGO-based unils and courses of study and suggest strategies for achieving their
success. As curriculum guidelines are revised and updated, Problem Solving and
Thinking must be included, perhaps including a LOGO element. Provisions must be
made for teachers to attend conferences and workshops. Organizers of such meetings
must attempt to meet the needs of the audience via sessions of varying levels of
difficuity, and more importantly choose speakers who are dynamic and whose style
reflects the philosophy that must be conveyed genuinely and effectively. Electronic
bulletin board systems should be used to their full potential as a forum for questions
and discussions. While all of these supplementary activities will undoubledly be very
important and have great benefit, the greatest teacher training of all will be in the
"WOW'sillI" heard in classrooms as teachers and students do LOGO and share their
unique approaches and ideas.
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In an article entitled Learning in the Globa} Village, Marshail McLuhan and
George Leonard begin with the following statement: The time is coming, if not
already here, when children can learn far more, far faster in the outside world than
within schoolhouse walls. Perhaps with appropriate teacher training and
implemeniation, LOGO will help teachers to make the activities inside schoolhouse
walls more vital. After all, when teachers learn about LOGO they nolonly learn aboul
computers, but about education.

7T0 BREAE.DO¥N.WALLS

>MAEE “TEACHER TRAINING "FOSTER PROCESS
>MAEE "CLASSROOM “STUDERT.CENTRED

>REPEAT FOREVERICO-OPERATIVE LEARNING]
>MAKE "TEACHER SUPPORT “0HMGOING.ACCESSIBLE
>BREAK DOWH WALLS

SEND
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Building Mathematical Systems
Using OUTPUT to build functions from
elementary word problems through high-school math
@ 1966 E. Paul Goldenherg

Mathematics, even at the elementary school level, positively depends on the
concept of functions: rules that map some set of inputs onlo a set of oulputs.
Yet the elegant relationship belween Logo "processors” (operations with
inputs) and mathematical functions tends 1o be underexpiored because
CUTPUT is seen as oo hard for students to learn. My paper and taik about
“Iconic Programming” describes a language and imagery Lal has been guite
ellective in teaching students how 1o wrile and use processors. The purpose
of 1the paper you are now reading is to give examples of the development
and use of systems of functions in a few mathematical domains.

‘Working models” of a mathematical system allow students to conduct
mathematical experiments. By building these models themselves, students
get 10 explore the interrelationships of the parts of a sysltem and get lo
participate in the uniguely mathematical experience of making Up the rules
and then seeing how they play out,

Let's [irst consider a high-schoof project 10 develop a Iraction calculator. At
the surface, the student is building a system of procedures lo manipulate
rational numbers exactly rather than relying, as computers gensrally do, on
decimal approximations. Below the surface, the student who builds such a
system—procedures to add, subtract, multiply, and divide [ractions. and to
reduce fractions (o lowesl terms—is investigating the structure of algorithms,
and is engaged in a study of the properties of mathematical systems.

But why choose [ractions and not some new mathematical territory for a
high-school project? With the same 1echniques, students could be wriling o
calculator [or comple¥ numbers, vectors, or some other "new” mathematical
lerritory. Indeed, these may be perfect [ollow-Up projects, and may even be
the intended aim in the course. but in their {irst exposure o the business of
creating, rather than merely learning and using. a mathematical sysiem.
letting them creale one they already know well focusses their atiention on
algorithm, per se, rather than on the particuiars of a new and onlv paruatly
familiar algorithm. Students who are [irst learning [ractions could also build
the fraction calculator, but ideally it would not be their first project building
working systems of [unctions.
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Here is one approach io building one of the functions in the [raction
calculator, a procedure that adds two fractions that have like denominaliors
and expresses the result in unreduced form.

We can invent a process for adding two fractions that have lile denominators. We will need to add the
two numerators to produce the new numerator. The new denominater is the same as the old. 3o, we
will need a machine that can extract the numerater of a fracticn (e.g., getting the 2 from 2/7), and a
machine that can extracl the denominator (e,
getting the 7). We will also need a macnine that
can add integers (e.g., 2 + 1} and a machine

zan combine integsrs IRLS a fracuon, (e.g., com-

—-x' I ] —-3 DER biring the new numerator 3, and the new dengrm-
nator 7 into the fraction 2/7}.
i i | Wwe have many options for representing the frac-
2 {
LN

277 17

7 tion, but the simplest prebably i= a {ist conlaining

the numerator and the denominator (e.q., [2 7] ).

SUH If we choose that retalion, then it is quite sazy to
- design the necessary machines:

3 . TO NUMR R TOFRACT NuM DEN
S - Gp ITER | FR OF LIST NUM :DEN
LN ‘
T END END

and the Loga exoression for the computation {the
assembled set of machines}iooks like this:

3/7
FRACT SUMNUMR 2 7YNUMR [t 7] DENR LY 7]

The icuonic programming suggests some too] procedures—FRACT, NUMR, and
DENR=ihat we will need, and telis us how 10 assemble them, but we have yet
to build the function we originally intended 10 build.

To package this method into a single machine that is capabls

of edding two fractions with like denominatars, we need to

design the look of the machine. !t needs two input hoppers.

one for each fraction, and it needs an output spout far the :F1 LN fFiF2
sum. if we call it ADDLIXE and call its hoppers :F} and :F2, ADDLIKE

the rest of its definition foltows naturally from the axample:

TO ADDLIKE Fi f2

OUTPUT FRACT SUM NUMR F1 NUMR F2 DENR 2

END
This model is versatile: The programming struciures needed for multiplying
313 matrices gre no more complex than the ones used in the simplesi
version of the fraction calculator. And the fraction project is easily extended.
An exiension that I particuiarly like because it introduces a Kind of recursion
that my students never seem to find magical is this: Fix your [fraction
procedures so that they can handle fractions that have fractions, instead of
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integers, ag numeratorg and denominators. A half a fifth (1/2/5) piug a half a
[ifth ought to be a whole fifth (1/5), and so forth: ADDLIKE {{1 2] 3] [[1 2] 51.

For younger students, mathematical modeiling may involve the creation of
small systems that extend simple word problems. For example, Dana will
need 48 servings of juice for a party. If each serving is 6 ounces, how many
quarts will Dana need? As it is posed, the problem has one answer. But let
us suppose that Dana were generally responsible for class parties. It might
be useful to have a system that could recalculate for different sized drinks,
different numbers of people, different expected servings per person, etc.
Students may be encouraged to think of little calculating machines that, "if
only they had them,” would do all the work. The (igure below shows a small
set of machines, brainstormed for the unelaborated version of this word
probiem. A line shows the path that answers Dana's original need.

~025 -0ZS TQTs 48 "SRVS
SERVING 02.170.Q Qr.10.0; TOT.0ZS
Servings quarts ounces ounces
i ./

What else can we design? An excursion outside of mathematics suggests
some new techniques that are valuable back in conventional math.

Whal alse can we design? DANA SANDY BIRTHDAY
A data base with mix and match
sources and processors. Data from

any one of the sources can be dropped SANDY Y 5
into the hopper of any of the processors BIRTHDAY ADDRES

to find out, e.g., Sandy’s birthday or

Les’s favorite food. PR BIRTHDAY SANDY ) !
causes the procedure SANDY Lo output all of CHRIS} ({1220 44) PHONE
its data about Sandy into BIRTHDAY's hopper.

If source data is stored in a consistent order,

e.g., address first, then birthday, then phone, and r— 1t EAVEOOD
favorite food last, then each processor can know

exactly where to look for the data it is to select. ﬂ

In this exampie, BIRTHDAY selects and gutputs the _!

second item in the list that is dumped in its hopper. Two of the procedurss might look like this:
TO BIRTHDAY ‘WHO  TO SANDY

0P iTEM 2 :WHO OP | [Iwitliams St){Eiizabeth NJ3} (12 20 44] [none} {pizza})
END END
If we have organized wel! enough, we can create processors that further refine the selectivity of
the data base by extracting, e.g.. the birthyear: CUTPUT ITEM 3 BIRTHDATE :WHC

This project, I might add, has considerable value in its own right, beyond its
utility as a bridge to a new mathematical territory. The organization of
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informatjon, as in the list in the SANGY procedure, is of critical importance in
many [ields. The use ol brackets (instead of, for example, commas,
parentheses, or format on a page) is purely an idiosyncrasy of Logo, but the
structure of that fist is not. When students appreciate why the address is,
itself, subclassified into streel and city/state information, and apply that
reasoning to the organization of data bases of their own design, thev have
learned something esseniial about heirarchical structure.

Because so much of mathematics involves transformations [rom one
representation of given information {eg. 2(%+73=8) to another {x="2.5), the
projects so far have emphasized the ¢reation of processors that perform the
transformations and sources that house the representations. An important
mathematical tool that has not yet been investigated is the displaying of
information, itselll just another form of representation. In Logo. the job of
creating a display is handled by destination procedures like SETPOS. PRINT,
FD, and SHOW. For special purposes, like graphing, student mav need to
create their own specialized destinations.

Lel us create a "dalabase” of vertices of a ligure and display its conients
graphically. Processors may be designed to reflect, translate, rotate, expand,
or otherwise transform that ligure. No new iechniques—in particular, no
recursion-are needed, and so attention can be focussed on the mathematics,
not distracied away 1o the programming. Here is a part of such a system ol
procedures. SETRGS, rather than PRIiNT is used for displaying a point. A
new destinations, DRAWTR! is needed for displaying a itiple of points.

TO TRil TO DRAWTR! :PTS

OF [[-80 -3¢} {-20 40]{20 -101} PU SETPOS ITEH 3 FTS PD

END SETPOS ITEM 1 PTS
SETPOS ITEM Z :PTS

TO X PT TO Y PT SETPOS ITEM 3 :PTS

OP ITEM 1 PT OF ITEM Z :PT END

END END
TO DRAWNEGXTRI :PTS

TO NEGX PT PU SETFDS HEGX {TEM 3 PTS PD

OF LIST (PRODUCT -! X PTY (¥ PT} SETPOS NEGX ITEM | PTS

END SETPOS MEGX ITEM 2 PTS
SETPOS NEGX ITEM 3 :PTS
END

The instructions DRAWTRI TRI1T and DORAWNEGXTRI TRIi show how
partd of the system work. The new destinations DRAWTRI and DRAWNEGXTRI,
use techniques already seen in the data base and usable at top level. The
processors X and Y are homologous to NUMR and DENR in the [raction
calculator, and NEGX itsell uses no techniques not already encountered in the
{raction ¢alculator.
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The somewhat cumbersome form of the new destinations and the even sillier
need that there be Lwo of them is an atlempl al Keeping the programming
“simple” and familiar, avoiding the need for students to learn recursion or
complex constructions invoiving RUN belore embarking on this project. A
Logo augmented with the iteration tools MAP and MAPLIST (see Brian
Harvey's "lleration in Logo" in the Logo 84 Pre-Proceedings) would allow
DRAWTRI lo be delined

TO DRAWTRI PTS

PU 3ETPOS ITEM 3 PTS PD

MAP [SETPOS] PTS
END

it would also eliminate the need [or a whole new command (DRAWNEGXTRI)
10 do what DRAWTR! did, but for a transformed set of points. Jusl as points
could be transformed one at a time by NEGX (e.g., NEGX iTEM 1 TRi1), all the
points in TRI1 could be transformed at once by MAPLIST INEGX] TRI!. Thus,
DRAWNEGXTR] TRI| could be replaced by DRAWTR! MAPLIST [NEGX] TRI!

My initially stated purpose was 1o concern mysell in this paper—and focus
my students—on the mathematics and not on the programming, s¢ what
justifies this [atest excursion into alternative programming styles? Precisely
my original goal! My intention to keep the programming outl of the way of
whatever other intellectual pursuit | and my students are engaged in obliges
me to consider which programming styles will best serve present and {uture
goals=which styles are most learnable and which most serviceable.

In this paper. | suggest several projecis, sivles of teaching, programming
metaphors, and even novel iterative primitives. Experience so far suggests
that, with careful selection of programming models and thoughtlul attention
t0 metaphor and meaning, it is not as difficult for students to learn
functional notation and programming as is often claimed, but with ali these
variables changing at once, the question of what combination makes the
most learngble package remains open [or [urther study.

The question of what is most servicéable, however, is not an empirical
guestion, but a theoretical one. The concept of functions is positively ceniral
to mathematics, and it ts a shame 1o ignore such an importiant theme in our
programming with students.
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The Turtle Grows Up:
Using Turtle Graphics to Enhance Words and Lists Programming

MARK FRYDENBERG
Graduate Student
College of Computer Science
Northeastern University
Boston, Mass. 02115

Abstract: Many text-processing applications naturally lend themselves to the use of recursion
in the Logo environment. The presenter will demonstrate examples of such projects from three
different disciplines, will suggest techniques for adding graphic enhancements to text-processing
procedures, and will share strategies for creating “tool procedures” to supplement Logo primitives.
The bigher-level thinking and problem sclving skills needed for their implementation will also he
developed.

Key Words: Recursion, Words and Lists, Graphic Enhancement, Tool Procedures, Problem
Solving, Higher-Level Thinking Skills

This presentation is for experienced Logo users who have come to appreciate hoth the fun and
aesthetics of turtle graphics, the useful structure of words and lists, and the power of recursion,
and are interested in using Logo to develop higher level problem solving skills by incorporating all
of these techniques in a set of Logo procedures.

The presenter has developed a series of advanced Logo applications from the areas of math-
ematics, computer science, and language which show how Logo’s two main features, graphics and
words and lists, may effectively he combined.

An Application from Mathematics: The Euclidean Algorithm

The Euclidean Algorithm is used to determine the greatest common divisor of twointegers, and
is a “good” programming exercise since its sclution involves writing a recursive Logo procedure. By
itself, however, the procedure gives little insight into what the greatest common divisor really means,
but a graphics enhancement leads to new discovery and easier understanding of mathematical
relationships.

An Application from Computer Science: A Recursive Descent Scanner

The presenter has developed an implementation of & recursive descent scanner for a simple
right linear grammar using Logo. Turtle graphies are used to draw a finite state nutomaton and
highlight transitions which display its current state as the automaton changes. While the procedures
that “drive” the model are entirely text-oriented and recursive, adding graphics aids the user in
grasping the concept of a scanner, and in turn, facilitates an understanding of how the main
procedures “work.”

An Application Involving Language Skills: A Popular Word Game

The presenter will explain the design process used to develop a complex set of procedures to
play a word game, sharing problem solving strategies and solutions to some unexpected imple-
mentation issues. “Tool procedures” which accomplish specific programming tasks such as looping
and printing sprite representations will he developed. Programming techniques including the use of
modular design. recursive list-processing procedures, and integrating sprites in the graphics portion
of the game will be discussed.
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MICREL : A microworld for the social sciences.

by
Claire Fournier and Jacques Lafeuille*

College de Chicoutimi
Chicoutimi, Québec
and
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Montréal, Québec

MICREL is a MiCroworld of RELationships, created for the social science.
The concept of microworlds and their applications were described in
some detail by Papert in Mindstorms, The idea of creating a microworld
for the social sciences was sparked by Mindstorms, and fueled by our
desire to create an environment in which students could be more in
control of their own learning.

In order to construct a new microworld, it was first necessary to establish
the requirements for microworlds in general, and the social sciences in
particular., What new primitives would be necessary for a coherent,
internally-consistent world ?The necessary (although not necessarily
sutficient) properties or mother structures of these domains needed to be
identified in order to make possible logical and relevant manipulations.

We concentrated specifically on political science, sociology, economics,
and anthropolegy. From our personal investigations and
Delphi-technique research conducted with subject matter experts, the
following mother structures were identified : for economics, association
and exchange; for political science, association and influence; for
anthropelogy, association and codes; and for sociology, association and
form.

Once the mother structures were identified, the next step involved the
creation of primitives to exchange, influence, code, and create forms.
Approximately thirty primitives were required. Instead of a turtle, the user
addresses one or more "marbles”, identified by user-determined names.
Each marble is defined as having certain properties, and the
characteristics of each are apparent on the screen. The different
textures serve to indicate compatibility between "marbles" for certain
relationships. Each "marble” may be attracted, repelled, give part of
itself to another marble, or become part of a group to create new forms.
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The number and variety of relationships which can be manipulated by
the user is, therefore, extremely large.

Our presentation will detail the processes of first defining a microworld
and secondly, creating a microworld in the social sciences. We will
present the primitives involved in this microworld. Our view of MICREL is
that it is a tool with a wide range of applications; these, as well as future
research involving MICREL, will be discussed.

MICREL exists currently as a prototype commercial product. It was
programmed in Logo (Microsoft) by LCSI in Montreal and runs on a
Macintosh.

* Mr Lafeuille was also at College de Chicoutimi during the
development of Micrel.
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Prologo: A Prolog-like Language Written in Logo
Christopher Wasser

As a term project For a computer science course at the State
University of MNew York at Plattsburgh, I have developed and
implemented a Frolog-like system called Prologo. Prolog has been
chosen as the core programming language of the Japanese Fifth
Generation Computer Project (JFGCP)Y, and while Prologo does not
provide all of the Features of Prolog it does allow the use of
rule-based programming, the major Focus of logic programming. It
was written in ST~Logo For the Atari 5205T personal computer,
whieh is based on Digital Research’'s DR LOGO, so the code could
be transported to any other Logo system with only minor
modifications.

This system can be used at several levels of involvement:

1) as a monolithic language For experimenting with
artificial intelligence and logic programming

23 as a toolkit of routines which provide Prolog-like
Features to Logo

a3 as a starting point for research into advanced

areas of language design and implementation
The place of Prolog in the classroom is currently being
investigated 1in EBritain [32. At this time the results are

encouraging For Prolog advocates, indicating that students Find
Prolog to be a wuseful learning tool. However, there 1is one
drawback to Prolog gaining widespread use in the classroom: the

high cost of a Prolog system and the hardware to run it. Prologo,
on the other hand, can be implemented on even the most inexpensive
of microcomputers, allowing students and Faculty to experiment
with logic programming on a minimal budget.

Tne monolithic system is complete, providing both the Prologo
kernel and a command processor For creating and maintaining data.
This allows inexperienced computer users easy access to the
language For experimentation, much like the SOLO langave developed
at Open University in England [1,2). ProlLogo allows at least the
same degree ofF Flexibility as does S0L0, which makes it a good
candidate For many of the same types of research (semantic network
representations of human memory), as well as many which are not
conductive to SOLO’s approach.

This system could be used at almost any level of schooling,
From grammar school, as in the British studies mentioned above,
through high school and on into college, although at a college
level it would probably be more useful to non-computer science
students.

By wusing the system as a toolkit of Logo routines which
provide automatic processing and rule-based decision-maliing, the
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user can take more complete control of the system. Prologo
processing technigues could be applied to problems in artificial
intelligence. By combining elements of both languages, through
Facilities provided in the Prologo toolkit, problems such as the
"Hungry Turtle” [4] can be handle through Prologo rules and data,
while still providing grapbic output by means of Logo’s turtle. In
the hungry turtle problem a program must be designed which will
2llow the on-screen turtle to locate another object, his Food
dish, through an obstacle-course. Prologo provides the structures
For building general purpose rules For locating the target and
passing instructions for moving the on-screen turtle to Logo
routines.

Prologo could also be used as part of an advanced computer
science course, with projects ranging from the use and critigue of
logic programming systems to the Finding of alternative, and
perhaps more efficient or flexible, methods of guery resolution.
The internal data structures could be examined and modified
(nested lists, parallel 1lists, lists used as arrays, and even
streams of lists are used internally?, or extentions, such as a
hetter date-base storage scheme of structures For modularizing
code, could be implemented.

College level computer science courses could Find Prologo  an
easy= to —~use, easy— to-modify logic programming language. rost
versions of Prolog available of microcomputers do not include
source code, and those which do are very expensive,

The ability to use ProlLogo'’s nonprocedural structure along
side Logo’s procedural structure presents itself as a Fformidable
experimental programming system. The relationship between the two
languages is mutually beneficial: Logo provides 1list handling,
graphic output commands and mathematical constructs which Prologo
does not have, while Prologo provides the power of rule-based
decision—-making, data-base manipulation and goal-oriented
evaluation which Logo does not bhave.
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59

Christopher Wasser

Department. of Computer Science
State University of New York
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A New Tool for building and editing
Discrimination Nets

Ruben Wegman

LOGO CENTER NEDERLAND

Almost every LOGO-user will have met the program called " ANIMAL" on his utility-disk.
This is a classical example of a discrimination net. Allthough the program enables the user
to walk through a datsbase and also to extend its free-structure, its facilities are very
Hmited. This paper describes a new and more powerful system for building and ediving
discrimination nats.

Th -
When the starting procedure of the ANIMAL-program is called, it will start with the root of
the “data-tree”, printing thé question of the node and waiting for 2 yes/no-answer, Based
on this answer one of the two subtrees is selected and the root of this subtree is used w
repeat this sequence of actions. When the program finally reaches a leaf of the data-tree it
outpuis the conclusion which is stored in this leaf and asks whether this conclusion is
right. If it is wrong, it will be necessary to modify the data-tree in such 2 way that the next
time the conclusion will be correct. This can be achieved by changing the leaf into a node
with two leaves as sons, one leaf containing the old, wrong conclusion while in the other
leaf the new, correct conclusion is stoted. Finally, it will be necessary fo store a question
in the new node (the old leaf) which discriminales between the two conclusions.

Limitations

The uger of ANIMAL can buiid up a data-tree in only one way; just by following a path
through the tree, starting at its root, and adding a new node and a new leaf at the end of the
path, This procedure implies that when a small data-tree grows into a larger one, the path
leading from the root o a leaf also grows in length. As a consequence, it takes a lot of Lime
to comstruct a largc data-tree. An even more important disadvantage of building
discrimination nets this way is, that it is ot possible io comect errors which have been
made while building the tree. A major handicap of the program finally is that it has no
facility for graphical display of tree-structures.

In view of these litnitations, ihe user shal! want to have a more powerful set of tools for
editing discrimination networks, They should enable him to insert a new node in the
data-tree a¢ any possibie piace, to delete a node, modify a node, change subtrees, comhbine
subtrees, etc, The discrimination net-user may alse want to have a facility for graphically
displaying the data-tree on his computerscreen or his printer in a trausparent way. But,
what the user will need most of all, is the possibility to shorten ihe path from the roatto a
leaf. This can be achieved by permitiing him to attach more than two possible answers to a
nede. In this way the program eliminates other conclusions faster than before, 50 that it
will reach its conclusion in much less time. The second way of shortening the path is by
making use of tree-transformations. As a result the date-tree remains balanced and the
program also reaches its conclusion more efficiently.

i

A new tool for building digserimination ne
After considering these needs of discrimination net-users, the research group of the Dutch
LOGO Foundation designed and implemented 2 prototype of a LOGQ discrimination
net-builder on the Apple Macintosh. This prototype includes all the features described
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above and makes full use of the facilities of the Macintosh such as dialog-boxes, multiple
windows, customizable pulldown-menus, etc.

Diserimination nets are frequently used in problem-solving tasks, where situations have to
be classified on the basis of a large number of properties. With our prototype of a
discrimination net-builder one could, for instance, make a discrimination nef which traces
malfunctons of cars by asking the user appropriate questions, Having diagnosed the fault,
the program could suggest what to do to repair it. Or one could make a data-tree that
enables a program to advise persons where to go on their holidays, by systematically
asking them the questions which are encoded in the tree. Sample discrimination-nets built
by the prototype demonstrate its efficiency.

For further information:

R. Wegman

Res. Dept. LCN
PO Box 1408

6501 BK Nijmegen
The Netherlands
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K1DS A8 SOFTWARE DESIGNERS:
an assessment af children®s concepts of learning and teaching

A Proposal far The Third International Logo Conderence, July 18L&

By: IDIT HAREL
Arts and Media Technalogy Lab
Massachusetts Institute of Technology

FPresentation Format: Using videatapes (¥+3:, an IBM FCir, apd an
overhead projector, [ will iliustrate the opportunities offered
tir fifth grade programmers using all capabilities aof Logo {(text,
gound, and graphics}? when they are engaged in learning a subject
thraugh software—design o programming wrojects intended to teach
yaunger kids.

Fresentation Content: Logo as a tool For learning about learning
and teaching. During the past year, the fifth grade children at
the Hennigan School were involved in designing programs for
serond graders to teach fractions through Turtle graphics and
text, or how to read through self—created animated story Gbooks.
They were also encouraged to create manuals or Ytravel ouides®
for theiy diskettes® directories, sa any child ar adult can read
through the directary and get an overview af what each program is
gdoing. what gan be learned fram it, whether it is interesting,
how to ucse it, etc.

At the Hennigan Schoaol {(Froject Headlight), Lbogo is being used

as a toagl for learning any subj=sct matter {i.e., literature,
motion, reading, math, music, writing, social studies, and much
morel. More smphasis iz pat on the uwse of Logo as a tool for
caombining domains {i.e., math with writing, music with motiont.
The computer activities at the Hennigam School are very much
project—orijiented. The childreo-—whao are using computers five days
3 weeh, for one hour and a half a day—-—do not learn Logo for the
sake of learning Logo, but rather in the pracess of being
involved in a projesct within a larger coantext,

Tharefore, at the Hennigan Bchool, the children have the
opportunities to use Logs as a topl to explore relevant issuves of
instructional software design and implementation. Alsc for the
researcher it is an opportunity to gather more information about
the children®s attitudes towards their programs, their theories
abaut l=arning and teaching, and theiy cognitive styles.

One assumptionr of the presenter is that children®s wunderstanding

of a subject matter and of programming itseld can increase when
they are involved in designing & piece of software to teach
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something to others. Their meta-thinking about learning and
teaching, and their decisions throughout the design process,
function as a window tao what they see as a target of difficulty
in a demain, and an intriguing environment to assess their
theories about learning and teaching. In addition, the
children™s process af evaluating their own completed programs is
essential for their understanding of how data flows within their
programs, and whether the program achieves its purpose.

Moreover, during the process of developing Logo programs to teach
others, the children have a chance to euplore their own
strategies and discuss new ones, regarding design issues such as:
the "user—friendliness" of their own programs; the content and
length of feedbacks; the balance between text and graphics on
each screen with relation to comprehension and aesthetics; the
pace of their programs; how much control they give to the user;
the differences between on—-line and off-line documentation; the
need for menusi etc.

The presentation will include a demonstration of software written
by the fifth graders and selected anecdiotes will illustrate their
pracess of making choices with relation to the above learning,
teaching, and design issues. In addition, since the information
gathered when looking at the children as software designers ar
curriculum developers provides ancther lens into my research on
cagnitive and learning styles, the dichotomies of design
strategies or styles that can be correlated with the child®s
learning, personality, or cognitive state, will he presented acs
well.

Finally, after describing the pilot study of these issues which
was conducted during the past year, I will present my plan for
the Hennigan Schooal’s "Learning Technologies Design Workshop."
The goal of the workshop (which will start this coming September)
iz to provide children with interactive videodisc systems,
computers, slide-projectors, cameras, Logo, existing discs (as a
source forr visuals), posters, and crayons, as tools to develap
their own materials. The workshop will allow children to study a
subject through designing a lesson for teaching others. The
workshop will also foster discussions among children on different
presentations or design strategies that cam illuminate the deep
structure of a given subject matter, as well as discussions asbhout
their thoughts on learning and different teaching theories.

Fresentation Target Audience: {1) teachers and educatprs who are
looking for new ideas +for projects, and related themes (i.e.,
instructional design strategies, children thinking about
teaching, etc.); and (2) researchers whao want to get new insights
on how to broaden their lenses (or create new paradigms) when
researching Logo as a tool for children to think ahout learning
and teaching, and Logo as a topl to assess children®s cognitive
and learning styles.
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Anne McDougall
Faculty of Education, Mohash University
Clayton, Victoria 3148, Australia

CHILDREN'S DIFFICULTIES IN PERCEIVIMNG STRUCTURE AND USING SUBPROCEDURES

Ideas of procedurality, modularity and problem structure appear to be
difficult for many children to grasp and use with power. In this paper I
shall look briefly at several sources of such difficulties which have been
suggested by other researchers, and report some data on perception of
design structure which might add to our understanding of children’s
problems in this area.

The most common ways of introducing children to procedures are praobably
having the turtle 'remember' the commands for a picture or pattern so it
can be generated again later, and to avoid re-typing the commands to be
used later. Hillel (1985) draws attention to learners’ resulting
identification of procedures with the objects they describe, so that
children look on them as end products rather than in functional terms, as
descriptions of processes. He suggests this non-dyhamic view of procedures
as one explanation for the persistence of interface bugs.

Leron {1985) looks in some depth at the problem of interface bugs. He
points out that "When conceiving of a given picture as & hierarchy of
subpictures and interfaces, the subpictures can be directly perceived in
the original picture, whereas the interfaces cannot." {(Leron, 1985, p.29).
He sees this lack of any clear concept of the interface between
subprocedures, and the subsequent lack of attention to the related
importance of the turtle’s state before and after each subprocedure, as
reasohs for the frequent difficulties children have with interface
situations.

As well as problems such as a product-related view of procedures and
difficulties with interfaces between procedures, evidence is beginning to
appear that some children have difficulties associated with their
perceptions of the design or drawing being made. Noss (1?P83) reports a
tendency, particulariy with younger children, for children to draw around
the putside of pictures. For example, children asked to draw a "tawer',
composed of rectangles of decreasing size stacked one on top of another,
wanted to draw the outline first, even though they had just built several
different sized rectangles. Thinking that the problem was with the
interfacing between the rectangles, the researcher asked them to consider
drawing "steps", in which the rectangles were aligned at one end, Again
they proposed an outline strategy, and only when presented with the task of
drawing "blocks", four equal stacked rectangles, did the children agree
tand then reluctantiy} to use their rectangle procedure, Moss comments
that their earlier experience wWith a slightly inaccurate floor turtle might
have predisposed them against strategies that reguired "going over lines",
but since similar difficulties were observed with separated shapes, he
thought that "the difficulty seems much more related to perceptionm rather
than to execution” (Noss, 1985, p.183). Noss observed that the tendency
for some children to draw outlines persisted even after they had had
experiencte with procedures and had been introduced to the idea of
sub~procedures,

Another case of a child regarding a "whpole" figure as a basic unit is
clearly documented by Lauwler {1983T). The child was working with a POLY
procedure, essentially REPEAT 24 [FD 200 RT 9?0 WAIT 301.
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"When she described the abject created as '"a square’® and the activity
as ’gaing around’, I proposed we count the iterations to see if the
turtle did it twenty-four times. 1 identitied the unit of the
turtle's action as the procedure step, but Miriam identified the unit
as the making of a square, When we counted its actions, I counted out
loud to &' - that is one and a half sgquares. Miriam continued
counting under her breath and concluded with *10'.... htiriam saw the
thing made primarily as a ’'sguare’ and not as a shape emerging from
the repetition of more primitive actions." {Lawler, 1¥83, p.l72)

One of the children with whom I have been working has shown an approach to
subprocedure use which is strongly affected by her tendency to see "whole"
designs, concentrating on outlines. Mine years of age at the time she did
the work reported here, this child was generally competent at writing
procedures and in the syntactically correct use of sub-procedures. Hawever
at times she found difficulty in seeing the smaller component parts of a
design, and as a result patterns which might have been easily executed
became extraordinarily difficult for her, I shall illustrate with some
examples from one of her Logo sessions.

Her first task, working from a reference book (McDougall et al., 1¥82), was
to "draw three equilateral triangles arrayed around the turtle’s central
position". A diagram was shown in the book. A triangle procedure had been
written previously, and the book gave a "Hink: turn the turtle 120 degrees
after each of the triangles*. The child did not at first seem to see the
pattern as essentially symmetrical about its center, but described it as
having two pointed "fronts", facing to one side. She commented that her
shape’s fronts, which were generated from right-turning triangles, would
face in the opposite direction from the ones in the book as it used
left~«turning triangles. I wonder whether, without the hint in the bool,
she might have used translation, preserving the "fronts", instead of
rotationi however she drew the pattern using the triangle procedure and
turns of RT 1Z20.

The next taslk suggested was "Draw a hexagon made up of sSix equilateral
triangles, like this", and a diagram was given. Instead of taking one of
the several "obvious" strategies based on rotation of the original
triangle, she defined a new triangle, a left-turning one, and then rotated
it to the left to create a mirror image of the first three-triangle shape.
Her viewing the three-triangle figure as the unit led to a strategy using
reflection rather than pure rotation.

Next the book suggested *Spin some squares about the central position to
make an interesting design like these examples", and two patterns, one of
eight and one of sixteen squares symmetrically arrayed about the screen
center, were shown. The child had ho idea where to start or what to do to
generate these designs. She saw no relationship between these and the last
drawings. She could see sguares in the outer regions of the first pattern,
but could not waork out how to generate the "spokes" effect in the middle.

I played turtle to illustrate rotation of a small square through 70 dedrees
about its corner at the screen center. 5She responded that that would make
a "window", and wrote a procedure, called SF.5@ {(special square) to draw
that.
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TO SF.Sa
REFEAT 4 [SE LT 201

END
She then raised the pen, moved the turtle to the edge of the drawing, and
could not continue. When I directed her attention back to rotation about

the center, she returned the turtle there and rotated the window through 45
degrees about its center to achieve the first of the two patterns in the
book.

She described the +inal pattern as "like that one, only with wmore of them
»s. like if wyou had a whole lot of sgquare coasters you could sort of make
it, but you wouldn®*t have the middley bit." This image certainly suggests
focussing on the outlines, the window frames. After another fruitless
pen=up trip to the outline, she achieved the pattern by again rotating the
SP.S@ window about its center.

Moss suggests that children concentrate on outlines because they want to
draw with the turtle as they did with a pencil - to draw the outline first.
He conjectures further that a description of his "tower® shape, for
example, by its outline and some internal detail lines, avoids inserting
the extra "duplicated” lines which would be needed for it to be seen as a
set of stacked rectangles. He also notes some children's difficulties in
perceiving the invariance of a procedure, that its orientation is only
dependent on the initial heading of the turtle,

Discussing the "triangle fronts" and "windows" examples with colleagues led
me to another possible partial explanation - the role of language in
perceiving design structure. Very early in her Logo worl the same child
had made a picture of an engine, which she spontaneously broke up into
sub-pictures for the cabin, wheels, smokestack and so on, all of which
parts have descriptive names. The sguare and triangle to be rotated in the
textbook exercises, although hamed shapes, wWere less descriplive of the
drawing being attempted than were her units for manipulation, a shape with
pointed fronts and a window. This conjecture seems eveh stronger in
Lawler’s jteration example, described earlier, where the sguare which
Miriam saw as the unit of the turtle’s action could be named, while the
procedure step itsel+ could not.

I have attempted to draw attention to and exemplify ditficulties that some
children have in perceiving modular structures in designs, and the effect
these difficulties can have on the children’s ability to use subprocedures
in their programming. Logo teachers (and texthook writers!) cannot assume
that tasks seen by them as having obvious solution strategies will be
viewed by students in the same way, A student’s perception of a drawing
might imply a strategy which is guite different, and possibly much more
difficult,
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A Further Development in the Theory of Learning Microworlds

Tony Adams Anne McDougall
Royal Melbourne Institute of Technology Monash University
Melbourne, Australia Melbourne, Australia

Little thought appears to have been given in previous research to providing a
methodology that encourages the idea of designing coherent sets of microvworlds. The
methodology discussed here is only a first step to providing a rigorous approach to
microworld design. Itis an overview of one aspect of microworld design, rather thana
defimtive description. Nevertheless it embodies a number of important principles.

The methodology shown employs the idea of a network of microworids connected by
required entry and exit skills. A single microworld may be decomposed into other
microworlds that are completely contained withinit. These in turn can be decomposed
into other microworlds until some fundamental microworld is reached that carmot be
further decomposed. This notionis vital because of the nature of the development of
turtle geometry.

Turtle geometry has been previously shown by Groen (1984) to be amicroworld. Ina
real sense, any student or teacher is likely to be dealing with a very small portion of turtle
geometry at a particular time, or even in their entire experience. Lawler's polyspi
microworld (Lawler, 1984) is perhaps the definitive and best reported example of a very
constrained microworld within turtle geometry . Polyspi in turn leads to the inspi
microworld and so on. Neither polyspi or inspi are capable of further decomposition
Both can be composed into higher level microworlds by using their respective primitive
operations within higher level primitives.

The only way to account for hoth turtle geometry and polyspi to be considered as
microworlds is o provide for top down decormposition. This view intuitively does not
appear to be in conflict with any previous work on microworld theory. The methodology
shown is broadly based on work by Gane and Sarsen and DeMarco indeveloping adata
driven approach to systems design. The methodology as described in its present state of
development makes no claims as to the design of individual microworlds, nor of their use.

A microworld 1s shown as figure 1.
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Turtie
Geometry

Figure |
Each microworld will have a minimum of one entry and exit skill. These are
shown infigure 2

Turtie
Geometry

____,..-:-”/
Figure 2

Microwerlds can be joined together by entry and exit skills (figure 3)

' MICROWORLD MICROWORLD
1 2

Figure 3

A skill may be developed in a non-microworld environment. This non-microworld
environment, for example a series of muscle huilding exercises in Fischer's skiing
microworld (Fischer, 1981) is shownas figure 4.
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The decomposition of microworlds into other microworlds {and hon-microworld
activities) is shownin figure 5.
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Figure o

The skills leading into and out of the turtle geometry microworld are entry and exit skills
for this microworld, as well as for component raicroworlds.
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Honing Your Logo Skills:
Telllng the Story of Logo Syntax

Laurence J. Davidson

Bolt, Beranek, and Newrnian, Inc.

There are many ways to tell the story of Logo syntax. What's useful for a novice isn't
useful for an experienced programmer; what's useful for a teacher may not be useful for a
student. Whether you're a teacher or not, this talk is addressed to you if you are an
intermediate-level Logo programmer, especially if you've discovered that your model of Logo
syntax works most of the time but has a tendency to break down in hard cases.

This paper is an abstract of a far longer one that will be handed out at my talk. The paper
describes the full story of Logo syntax, a story which is not simple, but which (I hope) is
complete and correct.

When you were a beginning and intermediate-level Logo programmer, your teachers
helped you build up a model of Logo syntax through concrete examples and hands-on practice;
this model was probably serviceable but certainly incomplete and almost certainly inaccurate.
There's nothing wrong with that. As Saki pointed out in one of his short stories, “sometimes
a little inaccuracy saves tons of explanation.,” It's the right way to begin. But eventually
there comes a-time for complete explanation.

Will you benefit from a fresh way of looking at things? One way to tell is to check how
readily you can provide appropriate answers to the following questions.

(1) Chris wants to define an UNTIL procedure to implement instructions like “Keep
moving the turtle forward until a key is pressed” and claims that it must be
invoked with a form like

UNTIL [KEYP] [FD 1]

rather than

UNTIL KEYP [FD 1]
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Dale, on the other hand, points out that the primitive IF uses a form like the
second one above, so UNTIL should also. Isn't IF similar to UNTIL? Chris and
Dale want to know who's right, and why.

(2) Is Dana right to reject the following instruction, on the grounds that it doesn't
follow proper Logo syntax?

REPEAT :FOO :BAR
(3) Explain the difference between brackets and parentheses.

(4} You overheard Sandy pointing out to Lee that the first input to MAKE always has
quotes before it. Lee disagrees; what is your comment?

(3) What will be printed if we type

MAKE "X 5
PRINT DQUBLE INCREASE

assuming that DOUBLE and INCREASE are defined as follows? Explain your
answer.

TQ DOUBLE :NUM
MAKE "X 2 * :X
PRINT :X

END

TO INCREASE
MAKE "X :X + 1
QP :X

END

Actually, the very phrasing of some of the questions above suggests inappropriate models
of Logo, in ways that I will explore in my presentation. Some of them are even the wrong
questions to be asking.

I have two bases for this claim.
One basis is that the questions focus too much on surface punctuation rather than on

meaning. This is the major cause of breakdown of models of Logo syntax in hard cases. IF
you find yourself recalling (or Inventing) arbitrary rules about all those brackets, colons,
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parentheses, and quotes, then yon need a fresh view, a new way of looking at things.

The second basis is that the questions implicitly ignore the regularities of Logo syntax.
Punctuation marks and procedures don't follow ad hoc grammatical rules; they all mean
something. Furthermore, each punctuation mark and each structural component in a Logo
expression has a single consistent meaning. Once you really understand what brackets do,
you won't find yourself muttering incantations like “Use brackets after IF in Apple L.ogo and
after REPEAT in all Logos,” or “Put quotes before the first input to MAKE.” You won't have to
memorize a lot of specific rules that not only are easy to get wrong but also block off
alternative ways of doing things—ways that are often useful and sometimes necessary. And
you won't find yourself giving incorrect explanations to students.

Incantations may be appropriate for BASIC, Pascal, and C, but they're not appropriate for
Logo.

Logo has one consistent syntax. To understand it fully, you need to learn four sets of
concepts: Logo phrase structure, evaluation, punctuation, and exceptions, My talk will touch
on all four areas; my extended paper describes each in detail.

After hearing my talk, reading the paper associated with it, and reflecting on its contents,
you should be able to fashion appropriate explanations for novices and students. The ex-
planations may be the same as mine, or they may be different—but in any case I hope that
you will understand mine well enough to come up with correct versions yourself. The full
story of Logo syntax should help you clarify the structure of Logo in your own mind and should
therefore let you articulate and explain pieces of it in ways appropriate for the particular audi-
ences that you find yourself addressing.

By the way, Chris and Lee are right; Dana, Dale, and Sandy are wrong.
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Proposa! for presentation
LOGO 86

Creating Tools in Logo

Brian Silverman
Michael Tempel

Last year we presented a statistics microworld. We
called it Fuzzy Logo. Among other things it had a turtle that didn't
quite work right and useful primitives for playing with random
numbers. We included primitives did things like compute some
combinations and permutations, give an average of a list of
numbers, or give a number that was "nearly” the same as another
number.

These new "primitives" weren't and aren't part of the
Apple Logo // system diskette that we used. They were, instead,
written in Logo. There really isn't any reason to distinguish
between a primitive and a grocedure that you write yourseif. In
fact, Logo doesn't really see that difference. The only real
differences are that a primitives tends to run faster (we hope) and
that they can't be printed out. Other than that something that you
write yourself can be used in exactly the same way as a primitive.

This session will be about techniques and styles for
writing new "primitives”. We've decided to call these tools. We
hope to show that tools are easy to write and use. Learning how to
"speak" Logo is somewhat like learning any other language, natural
or artificial. Above all it requires practice. Learning Logo,
however, is probably much easier that learning French. There are a
lot fewer rules. In fact there are so few rules that people often get
confused by trying to add some to explain away some of the syntax.
Logo, like most programming languages has a quite straightforward
but formal structure.
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The session will present about two dozens examples of
tools written in Logo. We hope that the examples can be
generalized so that their scope extends to most of the problems
that you wiil encounter. There really aren't that many different
"idioms" to understand before being able to write most any
procedure that you'd need.

A Logo procedure can be a command or a reporter.
Reporters are sometimes calied operations in some of the older
literature, Commands are more familiar. These are procedures that
tell Logo to do something. FORWARD, RIGHT and SQUARE are all
examples of commands. Beporters report an answer. SUM and
HEADING are reporters.

For example:
PRHEADING

asks Logo to print the turtie's current heading. HEADING reports the
current heading and that is then used as the input to PRINT.

TO PICK :LIST
OUTPUT ITEM 1 + RANDOM COUNT :LIST :LIST
END

is & reporter that picks an item randomiy from a list.

Most introductory Logo literature talk only about
commands like SQUARE and SPINSQUARE and the like. To balance
that off some we will concentrate a fair amount on operations.
Recursion will also be covered, both as a programming technique
and as a problem solving skili.

The contents of the session derive somewhat from a
workshop we gave in St. Paul where we discussed tools in Logo.

For more information contact:
Michae! Tempel
Logo Computer Systems Inc.
555 West 57th Street Suite 1236
New York, New York 10019
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Presentation -~ LOGO 86 Temple Ary

EXPLORING FRACTIONS WITH LOGO
(An example of wsing Logo as a tool to teach mathematics)

“"Come see this, I just divided it into four parts.*®

“Four eights and one half are equal, I never knew that!”
"Wow, three eights is smaller than one half.*

“"If I multiply two fractions, they grow shorter."

"“This can*t be right. One fourth of one half can’t be one

fourth, can it?"

These comments are from students studying fractions in classrooms

at the Carroll School. Each student has created 2 unique model which
in turn is used to study simple fractions. Although different in size
and color, all the models are similar in shape - they are all

rectangular and can be divided into equal sections. Each model bears
a ditferent name, but are often refered to as "giant inches". Using
these models the students are able to visually observe the effects of
adding, subtracting and multiplying fractions. Logo, facilitates not
only the construction of the models, but the effortless manipulation
of the parts of the model as well.

I will incorporate the following in the presentation:

1) Construction of the model
2} fuestions asked to stimulate exploration of concepts
Z) Manipulation of the model

I will use student procedures developed with [BM Logo to
1ltustrate my presentation. I have chosen to focus on one math topic
in order to cover one sequence in its entirity. From this example,
participants should be able to generate ways to use Logo to teach
other topics.

The population of students at the Carroll School are “learning
disabled". I have found Logo to be a particularly good tool for this
population, but imagine it could be used in the same way with all
types of students learning mathematics.
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Logo and Fractions: A Case Study from the Hennigan School

Marlene Kliman
MIT Media Technology Lab
20 Ames Street
Cambridge, MA 02139

Can we use Logo to supplement and/or supplant traditional elementary school instruction in

fractions?

How can Logo activities affect understanding of computations and underlying concepls related to

fractions?
What sorts of Logo activities can be used for exploring fractions?
How do teachers feel about using Logo in this way?

A working group on Logo and mathematics at the Hennigan School, ihe site of MIT's Project
Headlight, has been addressing some of these issues. The group, composed of Hennigan teachers
and MIT Project Headlight members, explores ways of using Logo to meet teachers' needs. One
emphasis has been fractions. Over the course of the year, we have developed and used specific
kinds of Logo activities and projects which stress underlying conceptual issues refated to fractions.
The talk will focus on these activites, projects, and concepts: both actual content and relationship to
traditionai math class objectives and teaching methods. Handouts including sample programs and

tool proceudres will be provided.

Many of the activities and projects center on creating, subdividing, and manipulating areas drawn
with Logo turtle graphics. Subdivisions can be filled in or otherwise marked to represent fractional
relationships. Working with Logo in this way can give concrete meaning to fractions, operations on
them, and equatfons involving them, as children learn by actually constructing and manipulating.
This personal involvement can Jead to a deeper understanding of the meaning of fractional

refationships, in particular, of traditionally difficult concepts such as division of fractions.

Specific activities related to fractions and Logo turtle graphics include:

* Creating multiple representations of a given fraction, varying factors such as shape, size,
orientation, and number and type of subdivisions

* Repeating a unit module (perhaps a procedure) a given number of times with REPEAT

* Focusing on fractions as relative numbers of turtle steps composing subdivisions, rather
than relative numbers of subdivisions
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* Exploring equivalent fractions vs. equivalent areas
* Considering fractional relationships in perimeter, area, and volume
* UUsing superposition of shapes to explore common multiples

Other ways to explore fractions and operations on them with Logo include writing procedures that
exchange quantities of money for their equivalents in different denominations, using Logo to create

and manipulate meters, and using Logo to create and explore objects that move at different speeds.
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EXPLORING INTEGERS WITH LOGO
BY ROBERT WINKLER
SHAWNEE MISSION SCHOOLS
OVERLAND PARK, KANSAS

Are you positively naegative about integers? Do you have difficulty
finding a good model for the addition and subtraction of positive and
negative numbers? Do you have to resort to having yvyour studente memorize
rules (without understanding them) in order for them to compute
accurately? If your answer is yes to any of the previous questions, I
have some ideas that will bhelp you and your students.

tne of the problems we have faced in teaching our students
computation with integers is the lack of a good model to illustrate the
process. This is not to say that none are available. However, most of
them fail to meet one of the following criteria?

1) it correctly illustrates the processes involved

2} it uses objects or ideas to which students can easily relate
3) it is easy to learn and use

4) most importantly, it is easy to remember

Many teachers, therefore, teach their students a rule or "shortcut.”
But this method usually fails to meet the fourth paint of the above
guidelines. Students have trouble correctly remembering {and applying)
rules that they do not understand.

This is where the turtle comes to the rescue! It can help teachers
and students with more than just the geometry in their math curriculum.
LOGO can be used to provide a wonderful model of positive and negative
numbers that meets the qualifications stated earlier. I have some
activities and ideas that are being used in our district to teach
students how to compute with integers. HNot only are they learning to add
and subtract positive and negative numbers, but they are gaining an
intuitive feeling for the process. Students use LOGO to help them
develop their own rules for computation.

The concepts and ideas are quite simple, yet they are very powerful.
Students only need a knowledge of the commands FD, BK, RT, LT, and HOME
in order to participate. These activities may be used to help teach
specific objectives in the math curriculum, or they may serve as a
starting point for student explorations.

The presentation will use LOGO to cover the following topics:

1) the concept of a negative number

2) absolute value

3) developing an intuitive feeling for the addition
and subtraction of integers

4} designing a model that students may use to help them the with
the addition and subtraction of integers

5) multiplication with integers
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I believe that LOGO
to introduce integers to

For further information,
Robert Winkler
84641 E 97th Terrace.
Kansas City, Missouri

will soon be seen as the natural and logical way
our youngsters.

please contact:

44134
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Two Logo Staff Development Projects
by

Michael Tempel, Mike Hopkins,
Sharon Burrowes, Brian Silverman

The St. Paul Logo Project and the ECCO Logo Project are two
long term staff development efforts that c¢an provide a
useful model for educators whose aim is to institutionalize
Logo in their schools. The two projects are different in
their origins and structures, but certain similarities have
emerged that may be generalized to other situations. Both
projects rely on a stable leadership group to foster and
support the expansion of Logo activity. Outside experts
work with the leaders who in turn provide training and
support for a much larger number of educators.

We will report on the history and development of these two
projects, the format and content of staff development
activities, and the results of these efforts.

The St. Paul Logo Project

In November 13982 Logo was introduced into to seven schools
in the St. Paul Community = School Collaborative. The
Collakorartive is committed to changing schools and
recognizes the need for those active in each school
community - teachers, parents and the principal - to be
involved in the change process.

Logo was presented as more than a computer language. It
served as an introduction to the use of the computer as a
tool for learning, to develcpmental theory and the
philosophy of learning through discovery, and to learning
cultures and environments where the focus is more on
learning than on teaching.

Since 1982, the Logoc Project has expanded to include 23
elementary and secondary schools. Over 388 people,
including members of the schocl board, parents, teachers and
principals have been trained in Logo.

The initial training session was conducted by Seymour
Papert. Throughout 1983, consultants from LCSI provided
periodic workshops for the original group of teachers.

A major two-part workshop, which included several educators
from cutside St. Paul, was conducted for a week in April and
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a second week in July of 1984, Since then, two-day
workshops have been held three times a year for the
leadership group. An intensive one-week session is being
planned for the summer of 1286.

Throughout this period, the leadership group has conducted
introductory and intermediate training for an ever expanding
group of teachers. This core group consists mostly of
teachers, but also includes a school social worker, two
parents and two high school students.

Several teachers act as Logo resource people for their own
schools, providing information and support for their
colleagues. One teacher now works full time as a Logo
coordinator and the two parents work part time as Logo
consultants, available to anyone who reqests assistance.
Recently formed topic groups allow interested teachers to
meet with resource people to develop activities which
bridge from Logo to curriculum areas including math, art,
science, social studies, pre—-school and special education.

The ECCO Logo Project

ECCO, the Educational Computer Consortium of Ohio, an
organization that grew out of a "teacher center”, began its
Logo training as early as 1979-8¢ when it presented a number
of "What is Logo" sessions. It then became involved in a
program kpown as “"Catch on te Computers", sponsored by
General Foods which used Logo on Texas Instruments Computers
as a vehicle for learning about computers. Shortly
thereafter, ECCO.offered "Logo Discovery for Families" and
"Logo to Go". The "Logo to Go" series provided participants
with a Radio Shack Color computer and "Logo" for the
duration of the workshop. In addition, ECCO's annual fair
has included a Logo strand for at least the past four years.
These introductory sessions, workshops, and presentations,
were always on a beginning level, introducing participants,
primarily teachers, to turtle graphics and procedure
writing.

LCSI's first involvement with ECCO came in the spring of
1985 with a more advanced workshop conducted by Michael
Tempel. Later that spring, with the help of funding from
the Jennings Foundation, ECCO sponsored a highly successful
Logo Fair which included sessions that were a direct result
of this earlier workshop.

During the 1985-86 school year, ECCO has sponsored a series

of workshops, partly funded by Jennings Foundation. These
workshops have included introductory sessions, intermediate
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level gessions which focused on using Logo in the major
curriculum areas, and a series of more advanced workshops
presented by LCSI. The intermediate workshops contained
material developed by participants in the advanced
workshops. This material is, in turn, being used in
classrooms and to train yet other teachers in a number of
scheool systems in Northeastern Ohio.

In the spring, ECCO again sponsored a Loge Fair. This fair
offered sessions and workshops at all levels for teachers
from schoecl districts in a rather large geographical area.

Staff Development Workshops

In both projects, introductory sessions begin with turtle
graphics and are designed to get people involved with, and
comfortable using Logo. Discussions of curriculum and Logo
philosophy are also part of these sessions.

The two part workshop in St. Paul during 1984 provided
sufficient time for people to become invovled with extensive
projects. These efforts each focused on a particular
curriculum area.

Since then, the one-day or two-day advanced workshops in
both 5t. Paul and Ohic have each concentrated on a specific
topic. These topics fall into two general categories -
technical knowledge of Loge and connections between Logo and
the curriculum.

Some of the curriculum workshops provide an overview of
various possible Logo activities that relate to a subject
area. "Exploring Langauge with Logo" included work on
sentence and poetry generators, conversation programs, text
editing, branching stories, language interpreters and
pluralization and conjugation programs. Qther sessions
explore possibilities that emerge from a single starting
point. "Fuzzy Logo" uses a slightly innacurate turtle to
inspire explorations of statistics and feedback mechanisms.

While conducting these curriculum workshops we identify
certain areas of technical lLogo knowledge that need
attention. During "Fuzzy Lege" in St. Paul, for example, we
found that many people weren‘t comfortable with writing
their own operations, especially recursive operations. The
next session "Creating a Logo Tocl Box" worked on these
skills.

It seems difficult to effectivley emphasize both a content
area and specific¢ Logo skills at the same time. Lacking
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Logo skills may interfere with the exploration of a subject
area. Practicing Logo skills is best done in a familiar
context.

Results

How can we measure the results of our efforts? The amount
of Logo use in both projects has expanded. Increasing
numbers of teachers and students are using Logo.

We also know that the level of technical skill has been
increasing among people in the leadership groups. Comparing
projects produced in recent workshops with those from
earlier sessions reveals increasing complexity and more
sophisticated uses of Logo.

It is not as clear that we have produced changes in the the
day to day classroom environment. Perhaps the most
difficult piece to achieve is changing the structure and
culture of learning environments. Many of the schools which
have been using Logo for several years have made sincere
attempts to apply the philosophy of Legeo. None has given up
the curriculum. Instead, they are attempting to integrate
Logo and their curriculm. Shifting the focus from teaching
to learning is more difficult to achieve than acquisition of
technical Logo skills.

It has beccome clear that in order to connect Logo to the
standard curriculum, a teacher must have a thorough
understanding of the concepts the curriculum hopes to
achieve, sufficient technical Logo skills, and the vision to
see connections when they present themselves. Finding
"powerful ideas" and providing appropriate guidance to
enable and encourage children to explore these ideas has
proven most challenging. At LOGO 85 Seymour Papert

cautioned the Logo community about "technocentrism". We
should be clear that people, not technologies are
responsible for change. The task before us now is helping

people to make changes.
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For more information contact:

Michael Tempel
Logo Computer Systems Inc.

555 West 57th Street, suite 1236

New York, New York 10619

Mike Hopkins

S§t. Paul Public Schools
360 Colborne Street

S5t. Paul, Minnesota 55102

Sharon Burrowes
Wooster High Schocl
Wooster, Chio 44691

Brian Silverman

Logo Computer Systems Inc.
9960 Cote de Liesse
Lachine, Quebec HS8T 1Al
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SKILL, EXPLORE, PROJECT: A SUCCESFUL TEARCHER SUPPORT PROGRAM
David Chesebraugh
Sewickley Academy

KEYWORDS: Implemention: Teacher training; TeachersStudent Support
materiaig; Clasgroom/Individual: Integration: Lover-¥iddle Grades

This presentation wil! address the |ssue of how to support the
underprepared teacher starting Logo while stiil holding true to the Logo
environment and moving the teacher towards independentiy supporting
successful student experiences,

PRESENT LOGO DILEMMA

The Loga “revoiution” hag been succesful enouch to progress beyond
a retatively few inspired, imaginative teachers who held true tp the
spirit of a "pure® Logo environment of expioration and minimal {but
timely and skillful) teacher guidance.

Now, however, Loge has heen picked up (in many cases forced) inte
the hands of "the masses" of teachers who have fittie idea ef the nature
and nuture of Lego. Districts make adminiotrative decisions and mandate
that Logo be taucht, and then provide a 2 day workshop. [t’'s like
teliing every teacher they witi start teaching French and then offering
a weekend imtroduction in the langauage prigr to the first clagss!t And
we wonder why Loge is bogging down In some cases, or being dropped
altogether?

In the idea} Logo environment a skillfuil teacher spots Lthe
‘teachable moment” where the gtudent can be introduced tc a new concept
and encouraged te explore at a new and exciting tevel, However, many
classroom teachers now using Logo have neither the ianguage background,
the general computer skiils, nor the philosophlcal underpinnings to
direct the students properly without guidance. In many situations the
gtudents are set in front a computer with Logo and instructed to
expiore, pretty much on their own, However, it has been obzerved by
many and echoed in several weli known articies that the resulting
aimiess wandering through Logo results in stagnation and loss of
interest.

ONE SOLUTION

I had to deat with the probiems of suppertino an administrative
decision in 1983 that every teacher in grades 3 ~ & in our school
provide the Loge instruction for their ¢lagses . In response,
comprehensive teacher and student support materials were developed which
organize iearnipg around fundamental skiii feveis and then guide
students (and teacher? through each leve! in an expicratory environment.
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In thig session, ! wiil explain and demonstrate the use of the
various parts of the support system of Logo materlals we have deveioped,
which jnciude:

Teacher background material expiaining concepts and offering
ciassroom analogies and off computer ideas:

Actlvities to Introduce and develop the various fundamental skilis,
and encourage expioring with the skitls:

Extensjong which etther offer avenues for further exploring, ar
cover optional concepts and/or skills. {Every level has
extensions supporting it which offer challenge shapes, project
ideas for integration into the curricular topics, and teasers
which jump the student ahead to get a taste of higher tevel
gkills and greater power of Logo:.

Projects which draw upen previous skill jevels, and can serve ag
jump off points for the next level of skills.

Troubleshooting advice and potential problems teo avoid.
Technicalities of the computer f¢disk use, printing, etcy;

Teacher Support Disk of procedures, microworlds, and sampie
programs.

A5 an anxious teacher progresses using the support materials,
the feeling of accomp!lishment breeds more comfort with Logo which
transiates into a more relaxed, expioratory environment - the one we
Logo veterans find at the heart of itg offering. In turn, the positive
student response encourages the teacher to aliow even more flexible and
freer Logo ugse, which the materials are designed to support as well.

Sample activities and an outline will be distributed. The entire
gupport kit wiil be published by a major publisher and information about
obtaining the complete set of materials wili be available,.

For further information, pliease contact:

David Chesebrough
Computer Coordinator
Sewickiey Academy
Academy Avenue
Sevickley, Pa 15143
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PROPOSAL FOR FPREBENTATION AT LOGOC 86

SUBMITTED BY:
Thor Charigchak
Logo Computer Systems Inc.
555 W. 57th Street {Suite %236)
New York, HY 10019
212 765 4780

TOPIC: Living the Mindstorms Yision: A Model for Training
the Teacher Trainers

", .Computers (used in & partiecular way) can be
vowerful carriera cof powerful ideas and of the
seeds of cultural change...they can help people
form new relationships with knowiedge that cut
across the traditional lines that separate
namznities from the sciences and knowledge of the
self from both of these. {Hindstorms, P- 43

Seymour Papert's vision for educetion has inspired many
preople, including myself, tc go cat and share our
interpratation of it with friends and colleagues. Not only
have we been sharing something thet was personally powerful,
but we were alsc making available to people the possibility
of a more humane educational system. Now, several vears
later, many of us continue to bring the message to peoples,
but clearly the honeymoon is over. We now have to answer the
guestions of the skeptics who challenge the viability of the
Logo apprcoach. One way that we defend Logoc is by pointing at
inadequate teacher training. But what does comstitute good
teacher training? My presentation is an attempt to answer
this question.

In thinking about what experiences teachers of Logo need, I
looked at Papert’'s vision statement for a clue and was
impresged with two important ideas. The first is that
computers need to be used in a particular way if they are to
be a source of empowerment and a carrier of powerful ideas.
I realized that one of the remsons that Logo has gained such
popularity in the schools is because teachers have
discovered that this unique approach to compaters is not
only personally fun te do, but also has value for children.
The second idea is thet Logo can be a seed for cultuaral
change. In zlmost all heginner workshops there is sonme
diecugsion of logo philoscphy, its Piagetian roots, and the
characteristics of the "logo environment®™. But there ia
rarely a discussion of cultural change. This is
understandavle, since teachers for the most pmrt come to
these workshops to get somwe "hande on" experience with Loge
and many of them associate cultural change with ntopien
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dreams which may be interesting to talk about but not very
doable in their classroons.

Another reason why the Logo culture is struggling to grow is
because it is trying to survive in a world of more
established, conflicting, and even contradictary cultures.
For example, the logo culture seeks to assimilate a softer
view of computer use (Turkle, The Second Self, Simon &
Schuster, 1984) within a culture of male dominated computer
users who have a "top down" view of how computers should he
ugsed. Many computer educators who are products of this more
established culture see nothing wrong with imposing their
style of learning on children who may learn differently
saying that it is for their own good.

Turtle geometry is clearly getting logo into many
classrooms. But it is only bringing with it half of the
Mindstorms vision. If we want the ideals of Logo to be
resonant in the schools, then the trainers of Logo teachers
must help them to operate as if the vision was actually
possible.

John Naisbitt, in his book, "Re-inventing the Corporation®,
says that if individuals can envision and articulate a
future they want, they can more easily achieve their goal.
Vision is a 1ink between dream and action. To help teachers
approach their teaching from this point of view requires
that they first see the value of living from one's vision.
Secondly, they must create an action plan to make it happen.

In order to appreciate the value of living ones vision,
teachers must be able to think about their teaching. They
should be able to step back and observe what they do and why
they do it. They should notice how cultural biases come into
play and they should resist blaming other people or
institutions for problems.

Teachers of Logo teachers need to learn how to deal with
issues that have an emotional "charge" associated with them.
Here are some of them.

1. Logo criticism.

In cultures where there is a tradition of constructive
criticism, educators should take research results in
perspective realizing that the research models may not be
appropriate for what they are trying to measure. The Logo
educators should resist "backlash" reactions which only
strengthen the position of the critic. The educator needs to
think about what needs to be said and deliver it in a
responsible manner.
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2. Approaches to teaching Logo.

Papert asserts that the best kind of learning is the kind
that occurs without teaching, sometimes called Piagetian
learning. Uri Leron (Logo Today: Vision and Reality, The
Computer Teacher, 2/85) believes that such learning is not
realistic and proposes a quasi-Piagetian approach which
encourages appropriate teacher intervention. The potential
problem is that teachers can confuse a sensible teaching
strategy (quasi~Piagetian) with vision. Clearly the goal of
all teaching should be that students learn without ocur
intervention. That doesn't mean that students should not
follow our rules, tap our brains, or listen to our scmetimes
boring lectures. In other words, we should encourage
Piagetian learning while we set up quasi-Piagetian
strategies.

3. Evaluations

Scheools are run by educators who must answer to the people
who are responsible for the welfare of our schools. It is
the foundation of our American educational culture. As long
as there are formal instituticns, there will be a need for
evaluations. Rather then resist the use of evaluations,
educators need to lock for ways to assess what children are
deing in ways that will empower students and at the same
time meet the needs of the instituticn (a quasi-Piagetian
approach to evaluation). This opens the possibility for new
ways of evaluation to become a part of the "mainstream"
educational culture.

A workshop for trainers of Logec teachers should include the
fellowing:

1. Discussion of what it means to teach

Sone sources of information include the writing of Dan and
Molly Watt (Teaching with Logo, Addison Wesley, 1985) who
have taken a close lock at what teachers actually do with
Logo. Tom Peters (A Passion for Excellence, Random House,
1985) 1lcooks at what qualities characterize good leaders.

2. The rcle that learning styles plays
Sherry Turkle (The Second Self, 1984) describes poignantly
the lives of children and the unique impact of computers on

each of their lives. Teachers need to be sensitive to
individual needs and concerns.
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%. Teacher as learner

In schools Logo fosters the creation of subcultures of
learners. This is consistent with the vision of logo:
learning without teaching. The teacher needs to learn how to
participate in these cultures.

4. Teacher as innovator

The teamcher must come with new ideas to share. No matter
what opinion students have of their teachers, they are
always ready to respond openly to something new or
interesting. Teachers need to discover and nuture their
creative talents.

A Working Model for Training Teacher Trainers

The idea for this model grew out of an actual workshop that
I conducted in New Jersey this past fall. The workshop
consisted of two consecutive sessions that met on a weekly
basis for six weeks. The first session (2 hours) was for
educators who are interested in training teachers in using
Logo. The second session (3 hours) was a training session
for teachers who are interested in teaching Logo to
children. The participants of the first session assisted me
in the training of teachers in the second session. The
agenda for the first meeting with the Logo trainers
consisted of the topics above as well as a discussion of
Logo content and strategies for implementation. Each week a
different teacher from the first session is responsible for
planning and deoing the second session. On the following week
duaring the first session, I would discuss and evaluate with
the Logo trainers their work in the previous week's training
session.
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Two Logos: The Bridge is Recursion

Stewart A, Denenberg
Department of Computer Science
SUNY at Plattsburgh

At Logo 85 Uri Leron suggested the existence of two Logos: the
Logo of elementary turtle graphics and the Logo of advanced list
processing. He also suggested there was no smooth path between the two.
He was right about the first part and wrong about the second. That
there are two Logos is clear to anyone who has learned the language and
especially to the hundreds of teachers every year who are promised
workships on "Advanced” Logo (list processing) and are frustrated and
disappointed to learn they still can't understand it.

I helieve the critical concept which bridges the two Logos is the
idea of recursion. Unfortunately, a bridge separates as well as spans
two areas and so it is necessary not only to locate the bridge but to
find a safe, comfortable and possibly even enjoyable way of making the
journey. I propose that the transition between the Logos be made in two
stages, progressing from graphic recursive procedures to simple
statistical recursive functions which manipulate lists of numbers and
return values. DParallel to this pedagogy is dynamic¢ two-dimensional
tree notation which can be used to represent the recursive process: the
breadth of the tree represents each instruction in the program and the
depth represents the recursive calls while dotted line branches show
that recursion is just a process of problem reduction that uses the
strategy of "hanging in there" wuntil the reduced procedure is fully
executed.

Stage l: Graphic Recursive Procedures

We assume the learner has seen this "dumb" type of recursion
to draw a box:

TO DUMB.BOX :5

REPEAT 4 [ FD :8 RT 90 ]
DUMB.BOX :S

END

It's dumb for three reasons:

1) It draws the same Box over and over itself when once
would have been sufficient.

2) The procedure never stops =~ it has no provision for
termination.

3) It makes beginners think recursion and iteration are
the same.
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A 'smarter' version of the Box procedure that addresses the
first two criticisms is:

TO SMART.BOX :S

IF :8 < 2 [STOP]

REPEAT 4 [ FD :8 RT 90 ]
SMART.BOX :8/2

END

The following extensions to the Box procedure which are not
simple tail recursion address the third criticism and provide the
motivation for develcoping a notation that represents the recursive
process:

TO BOX1l :8

IF :8 < 2 [STOP]
REPEAT 4 [FD :8 RT 90]
BOX :8/2

LT 45

FD :8

END

TQO BOX2 :S

IF :8 < 2 [STOP]
REPEAT 4 [FD :S RT 90]
BOX :5 * 0.8

REPEAT 4 [RT 90 FD :5]

TO BOX3 :S

IF :5 < 2 [STOP}

REPEAT 4 [FD :S RT 90]
BOX :8 * 0.8

REPEAT 4 [RT 90 FD :81]
LT 30

FD :8

END

{(BOX3 is a combination of BOX1 and BOX2 and produces
interesting output when the argument is 32,)

We encourage the learner to enter and execute these three
BOX procedures and the results are usually so surprising that no
further motivation is needed to develop a representation of
recursion so that procedures such as these can be traced and
understood.

A Tree Diagram can be used as the notation for describing
recursion - it is dynamic in nature and can easily be shown in the
classroom on a chalkboard. Figure 1 is an attempt to represent the
dynamic Tree Diagram for the execution of BOX1 in a static form.
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In the Tree Diagram each instruction of BOX1 is shown across
the breadth of the tree; the recursion occurs in the depth of the
tree. The dotted lines represent "hanging" instructions to be
executed after a recursive invocation is consummated and the
numbers in the little circles represent the order in which the
instructions are actually executed. It is also useful to show the
screen after an instruction which changes its state.

Stage 2: Simple Statistical Recursive Functions

Once the learner has acquired an understanding of graphic
recursive processes, the next step is to explain the concept of
functions: procedures that return (OUTPUT) a value associated with
their name. We can view these procedures as super-variables that
assign themselves values (picture a variable that in addition to
holding a value, also contains a procedure that produces that
value). An easy way to begin is by showing the recursive process
to sum a list of numbers where my capabilities have been reduced to
being able to add only two numbers at a time. (I c¢could compute the
sum of 4, 3, 2 and 1 if only I knew the sum of 3, 2 and 1 because
then all I'd have to do is add 4 to that sum and I'd be done, and I
could compute the sum of 3, 2 and 1 if only . . .). Because SUM
is already a Logo primitive we define:

TO SUMM:L

IF EMPTYP :L [OP O]

OP FIRST :L + SUMM BF:L
END

Using top-down design we can write a Correlation procedure in terms
of a Standard Deviation procedure in terms of a Variance procedure
in terms of a Mean procedure in terms of a Summ procedure in terms
of a Length Procedure.

When we actually develop the recursive functions we alternate
between top-down and bottom-up design:

1) We begin with the specification of the MEAN in terms of a
SUMM and a LENGTH function which is yet to be written -
we then redevelop SUMM in terms of LENGTH (which replaces
EMPTYP) and finally write LENGTH wholly with primitives
as shown in the listings in the Appendix.

2} We then take a small diversion and discuss how we would
change MEAN so¢ that it i1s more robust and handles
division by zero and finally develop a shell program
DRIVER to more rigorously test the MEAN procedure.
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3) Next we define the Variance (VAR) in terms of the MEAN:
The variance of a List of values X is the mean value of
the differences (between each individual element in X and
the mean of all X) squared. This necessitates the
development of three ancillary procedures: DIFF which
subtracts a constant value from each element in a List
and SQ and PROD which multiply {dot product} List
elements.

4) The Standard Deviation (STD} is then defined in terms of
the Variance.

5) The Correlation Coefficiant (CORR) is defined in terms of
STD, MEAN, DIFF and PROD as well as a new procedure DIV
which divides each element in a List by a constant value.

6) Finally NEWDRIVER is a shell that tests out the total
packages of statistical procedures.

In addition to teaching recursive list processing technigues,
the statistical package illustrates that program development in
practice can (and usually does) alternate between bottom—-up and
top~down technique in much the same way that an artist paints a
picture. The listings of these procedures aleng with their driver
programs are attached as an Appendix.

The advantage to this approach is most teachers have
encountered educational statistics and so the ideas and their value
to them is clear - certainly clearer and more valuable than using
recursion to reverse lists of characters.

After concrete lists of numbers can be handled easily with
recursive ‘procedures, the user has safely crossed the bridge
between the two LOGOs and can begin to look at more abstract
applications that manipulate lists of words and finally lists of
lists — a not overwhelming concept once recursion is mastered.
Granted the crossing is not an easy one for most people, but if it
can be made in stages where the first stage begins with a familiar
model {Turtle Graphics) and the second stage uses concrete examples
of Lists in familiar applications (elementary statistics), the
journey can be made and be made smoothly by proceeding slowly and
care-fully.

We have to constantly keep in mind an updated version of
Hamming's admonition in his Numerical Analysis text, "The purpose
of Computing is insight not Numbers [nor Pictures nor Strings nor
Lists]". Recursion is not only a programming technigque, it is a
process that develops insight into what a procedure is and how it
does it and, as such, provides the foundation for a bridge between
the two Logos.
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Figure 1
Tree Diagram representing recursive execution of:

TO BOX1 :S

IF :58 < 2 [STOP]
REPEAT 4 [FD :S RT 90]
BOX :58/2

LT 45

FD :5

END
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T NEWDRIVER

PR {TYPE IN THE FIRST LI8T:]

MAKE "X RL APPENDIX
1IF EMPTYP :X [PR [ND NULL LISTS ALLODWED] STOP]

PR [TYPE iN THE SECOND LI5T:2

MAKE *Y RL

IF EMPTYP :¥ [PR [NO NULL LISTS ALLOWED] STOR]

IF NOT EQUALP LENGTH :X LENGTH :¥ [PR [LISTS MUST BE OF EQUAL LENGTH) STOP)
PR [1

PR SE CTHE CORRELATION 1S3 CDRR :X :Y

PR SE [THE FIRST MEAN 151 MEAN :X

PR SE ETHE SECOND MEAN 1S] MEAN :Y

PR SE [THE FIRST STDEV 18] STD :X

PR SE [THE SECOND STDEV I1S1 STD :¥Y

PR " PR "

NEWDRIVER

END

TO CORR :t1 :L2

MAKE "ZX DIV (DIFF ;L1 MEAN :L1) ¢STD :Lt>
HMAKE "2Y DIV (DIFF :L2 MEAN :L2) (STD :L2)
OF MEAN PROD :2X :2¥

END

T0 STD :L
0P SORT VAR :L
END

TO DIV :L :C

1F LENGTH :L = 0 [0OP (2]

QP SE ((FIRST L) / :C> DIV BF :L :C
END

T0 VAR :L
OP MEAN SQ DIFF :L MEAN :L
END

TO PRDD :L1 :t2

IF LENGTH :L1 = 0 {OP [1]}

OP SE CCFIRST :L1} * (FIRST :L2)» PROD BF :L{ BF ;L2
END

TO SQ L
QP PROD :L :L
END

TO DIFF :L :C

IF LEMGTH :L = 0 [0OP {]1

OP SE {(FIRST :L> - :C) DIFF BF :L :C
EMD

TO DRIVER

PR [(TYPE IN THE NUMBERS:]

MAKE "X RL

IF X = [} [STOP] T0 SUMM L

PR SE [THE MEAN WALUE IS3 MEAN :X IF LENGTH :L = 0 (0P 01
ORIVER 0P {FIRST :iL) + SUMM EBF L

END END

T3 MEAN L
0P (SUMM ;L) ~/ LENGTH :L
END

TAQ LENGTH :L
IF EMPTYP :L [OP 0] (OP 1 + LENGTH BF :L]
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Lists, Data, and Notation Systems

The first thing | 1iked about Logo was not its turtle, but its lists. My wife
thinks 1ists are congenial to me because | am so messy that | appreciate
anything that has a naturat order. After all, it's absurdly easy to store
information in a list - and to retrieve it you only have to locate its
position in the list.

We start a Logo course in our school by having students build
uncomplicated {but quite powerful) data bases. A simple phone directory
is easy to create. Let a procedure Directory output a list of lists, each of
which contains a list of names and phone numbers, Then write retrieval
procedures. To accomplish this, you will probably discover that the data
in the original lists should be re-structured.

Consider a simple phone number like 617 259-9527 which can
straightforwardly be represented by the 1ist {61 7259952 7] This
list has the advantage of simplicity of form and the disadvantage of
simplicity of structure: its elements are neither grouped by category nor
distinguished by function. The restructured list [[617}2599527]
contains the same numbers regrouped to promote retrieval of area code
information. Other lists, like [[6 | 7]1[259][95 2 7}]and
[[6171[[259][9527]]], provide different groupings and hence different
hierarchical structures, each of which reflects a particuiar organization
of data.

Notation Systems as Data

Standard notation systems of arithmetic use lists to store numerical data.
For instance the numeral 235 is essentially the list [2 3 5] in which the
position of each element determines the value of that element: the 2
represents the number 2X1 02, the 3 represents 3X10 1, and the S
represents 5x100, The value of the list [2 3 5] is determined by adding the
values of each data-element in the list.

Normally we don't need more data because numeration 1ists are understood
to refer to a base 10 notation system. However in the context of several
possible bases, the numeration {ist must include information about the
base. There are at least two natural possibiilities in Logo. The simplest
is to use the list [2 35 10]. This, however, both fails to differentiate the
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10 from the other numerais and fails to group the digits of the numeral
235 to allow possible calculations. The Logo list [ [2 3 5 110] reflects
standard notation and supports algorithms that deal with notation tists.

Investigating and Applying Algorithms

| have had a lot of fun creating Logo procedures that operate on notation
lists. Occasionally, | have re-invented an algorithm without realizing it,
thereby (in a small way) reaily doing some mathematics. Furthermore, my
experiments have allowed me to suggest mathematical projects to
students, and I'm slowly getting better at letting them find their own
successes without showing of f mine,

An Evaluation Project

Most of the projects involving number bases are obvious. in particular, a
project to convert numerats from one base to another is both an
interesting challenge and a foundation for later algebraic projects. A good
start is to write a procedure which recursively converts any numeral in a
given base to a numeral base 0.

Such a procedure must somehow reduce the original numeration list and
call itself on the reduced list. Suppose, for instance, we are to evaluate
the numeral [[3 2 5] 8]. To do this we must muitiply 3 by the square of 8,
add the product of 2 and 8, and finally add 5. We might begin by first
muitiplying 3 by 8 and then try to incorporate the result in a new and
smatiler list on which the same process might be caited recursively.

Project 1

write a procedure which recursively evaluates a notation 1ist of any length
to any base. Eventually consider bases greater than 10.

Once this is done, there are several related projects that cry for attention.
Project 2
Write a procedure which converts a numeral in one base to a numeral in

any other base. Then try to tmprove the efficiency and elegance of the
solution.
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New Directions

A prodedure which evaluates numerals also evaiuates polynomials, After
all, the value of the polynomial 3x2 + 2% + 5 when % = § is the same as the
value of the numeration list [ [3 2 S18]. The standard numeration system
for arithmetic is alse a notation system for polynomials - with an
evaluation algorithm already in place. Moreover, one can derive synthetic
substitution and division, and the factor and remainder theorems by
examining how the algorithm works on polynomial lists.

Project 3

Use the evaluation procedure for polynomials to write a procedure that
outputs the quotient and remainder when any potynomial over the integers
is divided by a linear factor.

There are many projects that can grow out of this one, among them
projects to factor polynomials, solve polynomial equations that are
factorable, and approximate the solutions to polynomial equations that
aren't. My interests branched into projects involving standard operations
with polynomials. If we can add and multiply polynomials, so can Logo.

Project 4

Wwrite Logo procedures to add and multiply polynomials of any power. Once
these are completed, write a procedure to exponentiate any polynomial to
any non-negative integral power. Then use it to take a 10 th degree
polynomial to the 10 th power in less than a minute!

Conclusions

In the presentation, I'11 discuss solutions to some of the problems | have

presented here, and suggest possible apptications to mathematics
education.
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Jeff Sandys Logo 8&

LIST GAMES

Young students quickly graep turtle graphics
because they have a first hand experience of going
forward and turning right, List processing is more
difficult to grasp because students do not have a
physlcal experience of it. Tha games we wWill play
during this session are designed to give students a
"feel" for list processing.

Logo uses nodes to process list. Each node
points at two other nodes. In these activities
gach student plays a node, pointing at two other
nodes. By issuing instructions one player directs
the construction of the lists. The studente form
the sentence and tree structured lists. And they
get a node’s experience of being searched, sorted
and squashed.

The session will end with a short discussion
of Logo’s nodes and how students differ. A handout
of instructions and related Logo procedures will be
available. First hand sxperience makes learning
zasiar. Mister Cons says be a good node and join

Uus.
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Wandering in a Sea
Of Text

Mark J. Guzdial
Bell Communications Research
925 Church St., Apt. 4
Ann Arbor, MI 48104
{313) 995-5026

Intreduction

We use reading and writing to communicate our thoughts to others and for
explanation of another's thoughts, via memos, letters, articles, and
books. But all of these forms of communication are shallow copies of
human thoughts. Paper records thought linearly, while we think multi-
dimensionally.

What would be far more useful would be a system where we could
communicate our thoughts with a full depth of meaning. For example, it
would be nice if when we wrote that a staff meeting is to occur at 1235
Baxter St., we might also be implying (for those who were interested)
that 1235 Baxter is the large gray building next to the deli with the
terrific pastrami sandwiches.

Allowing this system to convey greater depths of meaning can provide
even more utility, especially in education. This sort of system can be
the format for textbooks or class notes with multiple levels of detail.
Consider what it would be like to read a piece of text on Valley Forge,
and be informed that more information exists on George Washington.
Continue your reading with George Washington, and be informed that
additional information exists on Martha Washingion, or on Presidents in
general.

Perhaps you might want to use such a text tool for recording your own
class notes as a student. As you learned new facts, you could enter
more information into your system, drawing connections between subjects
that you know are related and that you might want to investigate Ilater.
Imagine being a teacher reviewing your students' class notes recorded in
such a manner, Your students' way of thinking about the material
-- what was important, what was related, how it was related -~ are there
in front of you to review and use in gaging your students' understanding
of the material,.

I'm developing a computerized system in Logo to try to make possible
these scenarios. The program is called REFTOOL because it's a TOOL for
entering text and making REFerence links between subjects and £files of
text. A draft version has been completed on an Apple //c in LCSI Logo,
and a second version is under development for use with other computers
and other forms of Logo.

Using REFTQOL

Imagine that you have a disk with files of information on the
Revolutionary War. Using REFTOOL, someone could set up "reference
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links" between, say, "Valley_Forge" and "G_Washington" (this means that
REFTOOL has been told that Valley Forge refers to George Washington).
There might be other reference 1links as well, perhaps between
"Presidents” and "G_Washington," and maybe others as well.

Say that vyou then type in some information on Martha Washington in the
file "M Washington.” You would want to tell REFTOOL that "G_Washington"
should have a reference link to "M_Washington" (that makes the most
sense as a link-—- Martha wasn't a President, nor is she well-known for
being involved in vVvalley Forge, but she certainly is linked with
George). You would type

REFERS "G_WASHINGION "M_WASHINGTON

Imagine that sometime later you're perusing your sea of Revolutionary
War text, and you type in

PRINT REFERENCES "VALLEY FORGE
and see the reference to G_Washington. Typing

SHOW WHOREFERENCES "G_WASHINGTDN
would display

[VALLEY FORGE PRESIDENTS]

and

SHOW REFERENCES "G_WASHINGTON
would display

[ M_WASHINGION ]

S0 you can tell that you have more information about George Washington
in a general sense in the file Presidents, or you could go on to read
more detail about George and his life in the file on his wife, Martha.

You might not have wanted to go to such detail in finding information on
George. REFTOOL lets you use more "brute force" methods by

POALLREFS "G_WASHINGTON
which prints out all references to George Washington throughout the
library (or data base) of text.

Perhaps you're searching for information on the Potomac, but realize
that you never created any references to the Potomac Riwver, REFTOOL
lets you do general searching throughout all the files on the disk by
saying

FIND "POTOMAC KEYWORDS

REFTOOL also lets you group information on the text according to
subjects. 50 your search for Potomac could be limited to a certain
subject, say pre-1780 with a command like

FIND "PQTOMAC :PRE1780

As you can see, REFTOOL permits grouping and linking of text, for later
retrieval through the reference 1links, or more generally via keyword

searches among all files or a subject-related subset of the files on the
disk.

Implementation

As mentioned, each piece of text is stored in a text file on a disk with
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a keyword name. Each keyword known to REFTOOL is also a property list
with two properties, REFERTO and REFERFROM. So G_Washington from the
previous example, might have a property list that would look something
like this

PPROP “G_WASHINGTON "REFERTO [M_WASHINGTOH]

PPROP "G_WASHINGTON “REFERFROM [VALLEY_FORGE PRESIDENTS]

The heart of REFTOOL is the procedure REFERS. REFERS updates the
reference links, updates the subject listings, and adds to the 1list of
all keywords (for a new keyword).

The second wversion will have some changed command names, but will keep
the same basic functionality with some additional features. The two
main additions will be a browsing facility and a reference count
associated with each keyword. The browsing facility will permit display
of the textual data with its reference links (to and from), and the
access of further data items without repeated execution of the core Logo
procedures of REFTOOL. Also, associated with each keyword will be a
property called DISPLAYED and an integer count. This count will reflect
the number of times this text has been referenced by a user, a useful
thing to know for many applications.

Applications

Many of the applications of REFTOOL were described in the Introduction
section of this paper. One of my favorites is using REFTOOL to record
students notes*. Such a notebook can lead to some interesting learning
experiences. In a test of REFTOOL, I created a text database of quotes
from Bartlett's Quotations. In a search for references from 1920, I
found keywords for Mark Twain, Carl Sandburg, and interestingly,
Mussolini. Using REFTOOL to point out 1links that already exist but
might not yet be realized is a powerful idea.

bdventure games can be developed using REFTOOL. Each text file
"visited" could represent ancther location or experience to explore. An
adventure game like this could even be written by several people, where
each participating writer might add to the story that's been told so
far, or could go back and add new levels of meaning to sections that
have already been described. Such a story could take on the depth and
richness (and size!) of a tale like The Lord of the Rings.

REFTOOL has many other applications. It can be used for keeping track
of literature searches. bs described earlier, a text database
containing calendar entries can be used to refer to files of additional
information, for example, on who a meeting is with and what the topics
for discussion are. I'll be taking an independent study this summer to
explore other possible applications of REFTOOL, and for developing these
that I've mentioned.

* BAn idea suggested by The Learning Tool, a tool for the Macintosh
developed by Robert Kozma at the University of Michigan School of
Education.
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PROGRAMMING WITHOUT PROGRAMMING

by

Laren Abdulezer
Director, Management Services
Biller & Snyder, Certified Public Accountants
75 Maiden Lane
New York, NY 10038
(212) 425-5090

For many years people have been doing probiem soiving on computers without using
computers as thinking tools. The general style or approach has been to create
algorithmic routines that mechanically perform the steps dictated by people. Logo
is @ major departure from this philosophy. it demands that the user utilize the
computer as a thinking tool to explore and formulate conceptions about the
prablem environment. Computing with thoughts about problems being solved is the
crux of what Logo is all about.

To an extent, Logo provides a reasonably natural means to program through the use
of definitions. For example, if we attempt to define a Factorial of -N as :N times
Factorial of :N -~ T we might write:

TO FACTORIAL :N

IF EQUALP :N O [OUTPUT 1}
OUTPUT :N * FACTORIAL :N - |
END

The above procedure illustrates that Logo has the flexibility to incorporate
abstract definitions into the programming process. The fact is that programming
In this style ignores other very powerful facitities which Logo is capable of
providing. :

Our firm has been appiying Logo to business and financial probler solving. Our
approach has been to carry Logo one step further -- problem solving does not per
se, require programming (in the traditional sense). The following example uses a
special primitive [MAKEDEF]we created in LM™ Logo {which runs on the Macintosh
computer}:
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Constraint Propagation: an example

MAKEDEF {s similar to MAKE in that a list can be assigned to @ narne. The list can
contain values, procedures, instructions or other names created by MAKEDEF.
Unlike MAKE, MAKEDEF utitizes what is called constraint propagation at topievel.
Constraints can be defined in any arbitrary order. This translates into the ability
to create complex problem solving models without having to write programs. The
following is an example of how this process works.

Imagine you have a retail store which sells shoes. You are going to introduce a
new product line at the bargain price of $30 a pair. You can acquire these shoes at
a (bargain) price of $19.50 a pair.

You would tell Logo:

HMAKEDEF “SFLLING.PRICE [3D]
FMAKEDEF “UNMIT.COST {19.5]

So far MAKEDEF is like MAKE. Let us describe this probiemn a little further. In
selling the shoes you are going to incurr two types of expenses -- fixed and
variable. Fixed expenses could include such things as store rent, salesmen
salaries, promotional ads and other miscellaneous expenses. Hence,

MAKEDEF “FIXED EXPEHSES [RENT + SALRRIES + ADVERTISING + OTHER.FC]

The annual rent might be $60,000, total saiaries for sales staff $200,000,
$80,000 advertising budget, and other miscellaneous expenses of $20,000. You
would enter the following:

HAKEDEF “RENT [600001
HRKEDEF “SALARIES [200000]
HPKEDEF “ROVERTISING [800001
HAKEDEF "OTHER.FC [200001

The variable expenses are the costs that can be associated with each pair of shoes
to be sold. Aside from the unit costs of $19.50 your store might have a poticy of
giving each salesperson a $1.50 commission for each pair of shoes they sell. You
might also decide to hold in reserve a manager's commission. For the time being
you are going to keep it to zero. You would write:

HAKEDEF "URRIABLE EXPENSES [UNIT.COST + COHHISSION]

HRKEDEF ~COMiSSIoN 11.5 + HGR.COEISSION]

HRXEDEF “HGR.COMHISSION (0]

For each pair of shoes to be sold you are going to clear a certain margin which is
the aifference between your selling price and the direct costs associated with
each sale.

HMAXEDEF “U84!T.CONTRIBUTICH.HARGIN [SELL IMG.PRICE — UARIARDLE.EXPENSES]
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Your net income is going to be your total contribution margin less total fixed
expenses. Your total contribution margin is equal to the contribution margin for
each pair socld multiplied by the number of pairs sold. Hence,

HAKEDEF “HET.INCOME [COHTRIBUT IGH.HARGIN — FIXED.EXPENSES]
HAKEDEF “CONTRIBUTION.FARGIN [UOLWEE * UNIT.CONTRIBUTION.HARGIN]

Of course, the total sales revenue is selling price times the sales volume.
MAKEDEF ~SALES ISELLING.PRICE * VOLUME]

At this point we can ask Logo to provide some answers. |If we sold 33,000 pairs of
shoes what would be our net income?

HAKEDEF “UOLWFE [35000)

PRINT HET. IHCDHE
—43000

Then how many pairs would we have to sell to break even and what would be the
total revenue? By definition break even is defined as net income of zero.

HAKEDEF “MET. INCDHE (D)
The general definition of sales volume based on an anticipated net income is:
MAKEDEF “UDLUNE  [<FEXED. EXPENSES + MET. INCOME)/(SELLING.PRICE ~ UARIRBLE .EXPENSES )]
All we have to do is to tell Logo to give us the volume and sales.

PRINT VOLUHE

40000

PRINT SALES
120000

The approach to probiem solving using MAKEDEF and other constraint propagation
toois is non-traditional to conventional programming ianguages and even to Logo
itself. It fits comfortably into the entire framework and spirit for which Logo
was originally intended.
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Knowlege Representation In Logo: A Conceptualization Tool for Students

Steven Roffman, Ph.D.
Departments of Medicine
Columbia University
College of Physicians and Surgeons and
St. Luke’s/Roosevelt Hospital Center
New York, N.Y. 10019

We are developing teaching methods that use computers and Logo to help students and re-
searchers conceptualize the interrelationships that exist among many of the disciplines of medical
science. We have implemented a knowledge-representation Janguage in Logo, colled LABFRAMES,
which is capable of both representing descriptive information as well as relational knowledge.

Our underlying premise is that the process of representation of knowledge itself will aid in its
comprehension and that it is possible to create powerful representation tools using Logo that will
provide new heuristics to aid the learning of complex knowledge. While this work was initiated
to describe knowlege in the fields of biochemistry and medicine, we believed from the outset that
the use of a good representation system could help students of all ages conceptualize concepts in
virtuslly any subject domain.

Suitable representations have played significant roles in how we think about complex ideas.
Just as people need special representations to visualize the structures of our solar system and
chemical molecules, suitable representations of relational knowledge, such as the causes of disease
or the interdependencies of parts of the body, are needed to help us conceptualize and work with
these kinds of knowledge.

In order to conceptuanlize large amounts of abstract information, it is often useful or necessary
to to group complex knowledge into units. Minsky! suggested knowlege can be compartmentalized
into units he called frames. A frame is a cluster of information about some object or abstract
concept, represented as slots and values?®, A frame for a specific person can be represented in
Logo as the following list:

[Rachel [ISh [GIRL]]
[FATHER [Steven]]
[MOTHER [Peggyl]
[BROTHER [Andrew])
[favorite.tv.show [The Cosby Show]]
]

In frame-jargon, the words ISA, MOTHER, FATHER are “slots,” and the values of these slots are the
lists following each slot.

Slots can be frames themselves. MOTHER can be a frame:

[MOTHER [ISA [PERSON]]
[{SEX [FEMALE]]
[CHILDREN [one or more]l]
[SPOUSE [unepecified]]
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PERSON, a value, can also be a frame:

{PERSON [ISA [HUMAN.BEING]]
[MAME [unspecified]]
[ADDRESS [unspecified]]

We can see that Peggy is a Mother (Rachel’s mother). We can infer that she is a PERSON and
that she is a human being by locking at the ISA slot of MOTHER and the ISA slot of the ISA slot of
HDTHER(theISA dotofPERSON)

While careful consideration must be given in the assigning frames and slots, the process can be
beneficial in helping students analyze the knowledge they are trying to learn. The analysis can be
done privately by each student, or in & classroom setting. The representation can begin simply, as
a hierarchical list structure such as [AIR [0XYGEM NITROGEN CARBON.DIOXIDE]], expanding this
to [AIR [ISA [MIXTURE]] [STATE [GAS]] [COLOR [COLORLESS]]}. Finally, using primitives of
LABFRAMES, a set of conventions can be established for describing the kind of knowledge under
consideration. Logo programs specific to the domain can be written to access information. To
find chemical elements which are all gases the Logo program would create a Jist of elements whose
STATE values were gasses. The user would write the procedures GAS:

TO0 GAS :FRAMES :GASES
IF EMPTYP :FRAMES [OP :GASES]
IF EQUALP GETVALUE FIRST :FRAMES "STATE "GAS
[OP SE FIRST :FRAMES GAS BF :FRAMES :GASES]
OP GAS BF :FRAMES :GASES
ERD

(GETVALUE is a primitive of LABFRAMES which outputs the value of a given slot of a given frame).

The most interesting aspect of a frame-based knowledge representation system is the way
information can be passed from one frame to another. The stereotypic knowlege about some
general object can be automatically be assumed to hold for some specific instance of the object.
The ease in specifying how inheritance can be performed is dependent on the choices in the design
of the frame system. While there is much controversy on the best ways to implement inheritance,
looking at the ISA slot is so convenient that it will be adequate for a great many representations
of various domains of knowledge.

The common use of frames has been the creation of knowledge bases which permit programs
to be written to perform human reasoning tasks such as medical diagnosis. These programs,
called expert systems, rely on appropriate inheritance rules and representations of knowledge. The
programmer, usually called a knowledge-engineer, works closely with human experts in some area,
such as a physician or group of physicians, and translates the knowledge of the expert(s) into a
computer representation. The process often results in the programmer becoming quite expert in
the expert’s domain.

It is the learning process involved in representing knowledge that we believe can significantly
improve the ability of a student to conceptualize complex knowledge. Rather than create expert
systems with knowledge bases, students can create personal knowledge bases which can be searched
by them. As the student adds new knowledge to the knowledge base, along with new connections
to existing frames, the student can use the system to uncover relationships that in the data that
may be significant but not explicit.
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A good frame representation of complex data will permit the computer to help a student in
other ways. As the student encodes knowledge into a frame network, memory “frames,” or memory
schemata?, may spontaneously stimulate the user to focus on other memories, and a process of
refinement of the original thought may be initiated. This process of recall of past experience and
its application to new problems is a key component of learning, and a computerized frame network
will augment the memory of the user, and facilitate the learning process.

Logo is an ideal language for students to use with a frame-system. They can easily write or
use common Logo programs which sort or find similarities between two lists, and can examine the
knowledge base both through access programs such as GETVALUE, or by locking at list structures
directly using the Logo editor. It is of great advantage to use the frame janguage while remaining in
a normal programming environment. The only limitation is the memory of the Logo environment.
Currently, LABFRAMES runs best on a 512K Macintosh, although it can be used for conceptual
purposes on a 64K Apple Ile or IBM PC.

Our goals for LABFRAMES continues to be to develop a sufficiently powerful set of frame prim-
itives to permit even novice Logo programmers to use the system, and to provide a set of Logo
procedures to dernonstrate how knowledge that the student has represented can be manipulated.
Every student ¢nn then use the computer and Logo as a learning tool in & truly personal way.

The benefits we anticipate resulting from our studies with LABFRAMES is the enhancement of
our understanding of how students learn and a heightened understanding of learning processes in
general. This can then Jead to a quantitative as well as qualitative increase in that learning.

References:
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Logo and Social-emotional Development

The development of social competencies during the school years has retevance
not only to overail social-emotional adjustment, but also to academic success and
tater participation in society. The influx of computers into schools haes led to
concerns about increasing social isolation; on the other hand, there are claims that
computers are potentiel catalysts of secial interection. This paper will review
qualitetive and quantitelive ressarch concarning social-emotional development
within Logo environments (there is space for anly brief examples and synopses here,
especially for the qualitative studies; the paper will include complete listings,
descriptions, and references). Implications for the crestion of Logo enviranments
facilitative of socisi-emotional competencies will be drawn.

Interestingly, some observationel evidence indicates that Logo may have its
most potent influence in the area of socisl and emotional development. Relevant
research will be discussed in terms of four fundeamental aspects of social-
emotional competence.

Social Initfation and Participation

tnitiation and participation involve children actively seeking and maintaining
interactions with the social and physica?! environment. Consistent with other
tnstructional computing research {e.g., studies of CAl), there is evidence that the
introduction of Logo environments does not interfere with social interactional
psiterns (Bowman, 1965). Fire Dog (1984) surveyed 29 teachers of over 600
students in grades 1-12. Tesachers reported that children exposed to Logo
programming were more iikely 1o interact with peers. Resesrch from Bank Street
demonstrsted thst 8- to 11{-year-old students tended {0 talk to each other more
about their work when they were doing programming tasks than when they were
doing noncomputer tasks {(Hawkins et al., 1982). They did 1alk 10 each other when
working on other ctessroom tasks (e.g., mathematics or lenguage arts), but the
subject of their conversations was often not related to what they were doing.
Similarly, Kinzer et al. {1985} found thet students working in Logo exhibit more
learning-oriented interactions than do those in normal clessrooms. Thus, Logo
environments appear to have the potential to fecilitate socisl interaction, as well
as positively focus Lhat interaction on tearning.

Social Problem Solving

Social problem solving is the ability to effectively apply problem-solving
skills to real-life siluations, reflected in the ability to work end play
cooperalively. Students in the Bank Street research engaged in more collaborative
aclivity during computer then noncomputer tasks.

One study conducted with first and third graders using eilher Logo or CAl has
indicated Lhat children worked cooperatively more often on computers {with eilher
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Logo or CAl) than off {Clements & Nastasi, 1985). Interestingly, Lthey also got into
more conflicts {possibiy merely because they interacted more). However, children
working with Logo, compared to children working with the CAl materials, were
more likely to resolve conflicts. Exposure Lo CAl, in comparison, generated more
opposilional and play behaviors in off-computer tasks, and more dependency
beheviors. Opporlunities to experience and resatve conflicts is necessary for Lhe
development of social problem-solving compelencies. Therefore, Logo contexts may
enhance the development of specific problem-solving skills.

Social Sensitivity

Socisl sensitivity is the awareness of others’ feelings, a concern for their
needs, and & willingness to share and help. Teachers have said that the greatest
impact of computers in the classroom is that children lend Lo help esch other more
(Becker, 1983).

Hawkins et al. (1982) reported the computer conlext was the one where
children more consistently identify certain of their peers as resources for help,
indicsting thal Logo may facililate the development of sociel sensitivity. In Logo,
students learn Lo cooperate, tisten, be critical in a constructive fashion, snd
appreciate the work of others {Burnetl and Higginson, 1984;. Fire Dog's leschers
reported that Logo progremming tended Lo increase teaching, consulting, and sharing
in students. Clements and Nastasi (1985) found that childen working with Logo
were more likely ta help each other then children working wilh CAl. Although
somewhat diffuse, these observatlions tend to indicale that Logo can positively
infiuence social sensilivity.

Effectance Motivation

Effectance motivation is Lthe degree Lo which children desire Lo control or
effect change in the environment. it subsumes independent, self-directed wnrk,
internal locus of control, instrinsic moltivation, attitudes toward learning
(curiosity, enthusiasm), self-concept, and pleasure at intetiectual discovery.
Teachers report that students working with computers are maore enthusiastic about
tearning, work independently more often, and take more pride in their work--
students exposed to Logo are less bored in the classroom and exhibit more pieasure
in their work (Fire Dog, 1984). There is a good dea} of qualitative evidence that
some students who were previousiy not committed Lo their schoot work became
intellectually involved and more self-confident working in the Logo environment,
often transferring these new atlitudes into the classroom (e.g., Badger, 1983).

Milojkovic (1983) reported that Sth graders fnvolved with Logo tended to take

less responsibility for positive outcomes, but more for negative outcomes, a
pattern characleristic of mastery-oriented students. They also placed @
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significantly greater value on a measure of independent judgment. This subscale
produced the only significent difference on a measure of intrinsic motivation.
Similarly, Schyartz et al. {(1984) found no oversll difference on a scale of intrinsic
motivation; however, Logo students were more likely to use independent judgment.
Brown and Rood (1984) found positive effects on interalized locus of control. These
studies reveal an interesting pattern: Although generalized effects were not
observed, students experiencing Logo did appear to judge situations for themselves
and accept responsibility for their actions.

A targe scale evaluation project revealed that fourth graders trained in Logo
had siightly less anxiety toward mathematics, and more confidence in learning
mathematics, than had control students (Scwartz et al., 1984). Similarly, Clarke
(1985) reported significant increases in attitudes toward mathematics in girls
experienced with Logo. Blumenthal (1985) reporied no significant effects on tow
achievers' self-concepts, but significantiy higher acedemic self-concepis in
students who engaged in Logo programming. However, Lehrer (1985) reported no
changes in atlitudes within preschool children exposed to Logo, and Milojkovic
{1983} found that computer groups scored significantly lower an one subscale of a
measure of perceived worth. Inconsistent resuits would nol be surprising, given
that many students do not accept that Logo and mathematics are homologous
enterprises (cf. Papert, 1930). However, the pattern appears to be a positive, albeit
stight increase in altitudes toward mathemstics, bul 1itlle or no influence on
general salf-concepl.

Clementis and Nastasi (1985) found that children in a Logo environment
exhibited on three behaviors indicative of seif-efficacy: engagement in sglf-
directed explorations, showing pleasure at discovery, and demonstrating the seif-
determination of rules. Long-term studies are required to delermine whether such
gains are consolidated, but these findings do provide evidence of Logo's power for
enhancing effectance motivation.

Summary

It would appear thal Logo--al lhe very least--has the gafeniia/ to serve as a
tool in encouraging prosocial interaction, social problem solving, social sensitivity,
and effectance motivation (possible mitigating factors will be discussed). The
social interactions that occur in Logo environments may be qualitstively different
from those in other environments. In fact, child-child interactions during Logo
programming may be as significant for cognitive development as are the child-
computer intaractions.

Douglas H. Clements
Kent State Universitg
College of Education
401 White Hall
Kent, OH 44242
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Logo, Robots, and Motivation

Scott R. Garrigan
Educational Technology Program
College of Education
Lehigh Untversity
Bethlehem, PA 18015

The paper will link robotics literacy to traditional concepts of Logo programming. A
successful method of teaching the use of the Logo editor will be presented, and a program
will be described in whicb over 150 children used Logo and robots. Finally, the results of
a pilot study will be presented which explores the relationship between Logo, robots, and

motivation.

Educational Robotics

Educational robots have made their first appearances in schools over the past few years.
Some schools now have a robotics literacy curriculum reminiscent of early computer literacy
courses. The robotics literacy curriculum sometimes involves learning watered-down
clements of formal college-level robolics courses.  The author will present a case for
robotics literacy being presented more like Logo and less like computer science or

mechanics.

Over the past two years, the Educational Technology Program at Lehigh University’s
College of Education has investigated educational robotics. A graduate level study group
was formed to pursue the investigation. A variety of robots and robotic activities were
tried with children aged 7 to 14 who attended Lehigh’s Summer Enrichment Program [or
the Mentally Gilted in 1984 and again in 1985. The robot activities were presented to the
children much as Logo concepts are taught: by example, exploration with support, and
trial-and-error with immediate [eedback. A pilot study was conducted in the 1985 program
to determine the relationship between student motivation and the particular robots and
their features. The presentation will offer a description of the robots and the activities

used, the teaching techniques, the pilot study, and the resuits of the pilot study.
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Robot and Softhot Activities

The Logo turtle is the best known educational robot, but it is seldom considered as such.
A floor turtle is an example of a robot, and a screen turtle is an example of a softbot.
The author defines softbot as a screen rohot which has no physical existence, but which
responds to commands as would a physical robot. The youngest children were introduced
to robotics through TRAINER, an INSTANT Logo program that is very easy Lo use. Actual
Logo commands were used to guide the turtle through an assortment of onscreen maze
programs which kept track of the mumber of moves. The maze program reported to the
children when they had won, and how many moves they had taken to do so.
Programming and use of the Logo editor were introduced as a means to make the turtle
traverse a maxe in one move, This technique has been successfully used by the author to
teach the use of the procedure editor for two years, with about 180 children. He found
that students are so highly motivated Lo reach the goal of winning with few moves that
they are not frustrated by the many new concepts and skills necessary to learn to use the

editor. The concept of a goal is very motivating te children.

Robot Odyssey and Final Conflict were other softbots used in the program. Each one
requires children to program robots; one physically and the other with logo-like commands.
Robot Odyssey olfers rather [ull-featured softbots that can exercise control over their
environment by picking things up, pushing or pulling aciivators, and by controlling other
robots. The concept of control is also very motivating to children. Final Conflict allows
children to program an army ol robois, giving all of the directions in advance before the
first one is released. Children can play against each other or against the compuler in
Final Conflict. Final Conflict offered the opportunity to study the effect of competition in
learning to program robots. Both Robot Odyssey and Final Conflict evoke strong intrinsic
fantasies in their players. These [antasies play a role in how motivated children are to

continue playing the game,

The program used a variety ol inexpensive physical robots. The 255 Compuler Command
Car was a programmable mobile Corvette with high programmability and intrinsic fantasy.
The Armatron was an arm robot with high control over its environment and low
programmability. The MHorstbot was a tank-like mobile robot with a claw-arm; it was
interfaced to an Apple // microcomputer and controlled by loge commands and procedures.
The Horstbot was high in control and high in programmability. The Secorpion was the

most intelligent robot and the hardest for children to use. The author created menu-driven
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software to allow children to access its ability to move, play music, and to test its
primitive vision system. The Scorpion was low in user-friendliness and high in novelty and
capability. Pairs of children were given example tasks (o perform with each robol that

made use of the unique features of cach.

Common Benefits of Logo and Robotics

There are many commonalities to lcarning l.ogo’s turtlegraphics and learning how Lo
program a robot. Tt is therefore possible that similar benefits can be expected if certain
key commonalilies are retained. In each case an object is commanded to perform a task
by giving it a sequence of simple directions. In fact, Logo has been used as a robot
control Janguage since the first floor turtle. One technigue for interfacing a robot to Logo
involves a machinc language driver that provides the interrupt capabilily to ensure two-way
communication between the robot and Logo in the computer (Garrigan & Harvey, 1985).
Programming a robol requires the same kind of problem solving approach as does Logo’s
Lurtiegraphics. We can expect children io exercise their problem solving skills, to plan
ahead, to work cooperatively, and to work with accuracy, logic, and appropriate sequence,
Even more closely tied to the Logo environment are the visualization and geometrical skills
that are practiced while working with Logo’s turtle or a physical robot. The presentor will
make the case for a robotics literacy curriculum that is similar in spirit to a Logo

curriculum.

Student Motivation, Logo, and Robots

Research has determined several factors that underlie the intrinsic motivation of children.
These [lactors include goal orientation, skill mastery, self-esteem, curiousity, competition,
creativity, and fantasy (Malone, 1980, and Csikszentmihalyi, 1975). These are the powerful
motivators that toy companies, video game makers, and exellent parents and teachers use
io capitivate the attention of children. It is possible to incorporate many of these powerful
motivators into Logo application programs (such as the mazes discussed above) and inte
robolic activities (such as the robot Corvette). By tapping into the child’s wellsprings of
motivation we promote educational activities that are enjoyable, satisfying, and important
to the child. The chitd will bring all the power of his native learning ability to such a

task.

Pilot Study: Robots and Motivation
Robots today occupy the place in children’s motivation that video games held in 1980.
Children are captivated by robots. On any Saturday morning half of the cartoons involve

robots, toy robots line department store shelves, and every science ficlion movie now
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includes its share of robots. What is it about robots that turn cbildren on? Could it be
the same factors thal motivated children to spend hours playing video games? The author
conducted a pilot study at Lehigh’s 1985 Summer Enrichment Program for ihe Gifted to
help formulate profitable avenues of inquiry about the relationship of robots to motivation.
The priliminary study sought to identify the variables in a programmable robot system that
affect child motivation. In simple terms, whal makes an educalional robot fun to use?

The results of the study will be reported.
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Logo without the surrounding culture

Dr. A, J. (Sandy) Dawson
Faculty of Education
Simon Fraser University
Vancouver, B.C. V5A 1586

In his call for papers for Logo ’86, Brian Harvey invited reflective papers on three topics, one

of which focused on the question, “Whatever happened to the revolution?”

This paper is one response to that question. It is based on my experience with the implemen-
tation of Logo compared to implementations whicb bave occurred over the years in a variety of
curricular areas but centred primarily around mathematics.

The first point 1 wish to make is that in fact very few implementations of Logo have actually
occurred on any large scale basis, It is true that some scbool districts bave incorporated Logo into
their normal programs, but the scope of such endeavors is no where close to being of a magnitude
that one could argue that the revolution has yet begun. As a result, I think we need to seriously
consider whether or not the original question is even valid. The question which may be more
appropriate is “When, if at all, will the revolution begin?”

The second point I wish to make is that if we assume for the moment that the revolution has
in fact begun, then its prognosis for success is very slim. The reason I would argue this is that
the very well intentioned people who are promoting the revolution are seriously underestimating
the difficulties involved. These difficulties are the result of many factors among which may be
numbered the necessity for teachers to reconceptualize their view of education, of children and how
they learn, and of the nature of Logo. In my view, if the revolution is to occur, then teachers have
to know a Jot more Logo than most presently do, and in addition, they have to have a view of
education and children which is antithetical to schooling as we know it in North America.

Point three arises from an examination of the preparation which most teachers have received
prior to introducing Logo into their classrooms. Not even an introductory, semester long course on
Logo will necessarily prepare a teacher to introduce Logo in ways which would foster the revolutien.
Knowing Logo as a language is a necessary but not a sufficient condition to implementing it in one’s
classroom. Much more is required, and it is that ‘much more’ wbich by-and-large has not been
developed in any teacher inservice on Logo that I'm aware of as a result of reviewing the reports
of people performing such activities. Most reports one reads state that one gonl was to consider,
examine, reflect on the Logo philosophy, but tbat once tbe inservice is underway, most of the time
and energy was devoted to learning Logo, the language. It should not be surprising tben tbat the
revolution bas not begun or at best seems bogged down.

The fourth point is a variation of the old ‘saw’ that if one doesn’t know bistory then one
is doomed to repeat it. Those of us who have lived through any major curricular revision or
movement—and I specifically have tbe New Math movement in mind here—realize the significant
similarities between what is happening to tbe introduction of Logo and the results of the New Maths
revolution. Even the inservice formats are similar in that pyramid style crganizational models are
used to “train” Logo teachers who tben “train” more Logo teachers and so on. This is precisely
the model which Bob Davis used in tbe Madison Project, for example. It is fairly well documented
that what happens in such situations iz that the superficialities are what gets passed along while
the “guts” of the proposal get lost. Hence, it is not surprising that we now see on the market Logo
workbooks which provide systematic instruction on bow to draw a square, a procedure wbich every
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child is supposed to go through, step-by-step. Such an approach to Logo is directly analogous to a
teacher using Cuisenaire rods and saying that the white rod is one, the red rod is two, and so on.

The fifth, and final, point I wish to make is rather heretical. It is this: Loge the computer
language is not the important aspect of the Logo revolution! The philosophy and psychology behind
the Logo language is the crucial thing. The language itself is a vehicle for the propagation of an
approach to education which honours the integrity, power and creativity of children. That is why it
is so important Logo advocates to constantly seek to clarify, elaborate and explicate those ideas and
conceptions about children which guided Papert and his colleagues to develop the Logo language
as a means for children to express themselves. If the revolution falters, either in actually getting
started or in maintaining whatever momentum it has acquired, it will he because the advocates
of Logo have not been able to express their philosophy in ways which teachers can understand,
Moreover, an important component of that understanding must be that teachers see it as being
in their self interest to create and function in a Logo environment. It is only in a teacher’s gelf
interest to do so if functioning within a Logo environment is energizing to that teacher, enabling
for the children with whom the teacber is working, and still allows the teacher to meet community
demands for a sound education,

The reason that Cuisenaire rods and the New Math did not make a significant impact on
American education was not because they were inappropriate or wrong headed innovations. The
reason was because the advocates (and I don’t use that word in any perjorative sense) were unable
to demonstrate and convince teachers that the adoption of those innovations was in their self
interest, I fear that advocates of Logo will suffer the same fate if they don’t address themselves
to the task of showing how the creation of a Logo environment and the use of computers and the
Logo language will serve teachers very well in achieving the goals they have set for the children in
their charge.

For the revolution to occur, a teacher must establish a culture in the classroom which, as I said
before, honours the integrity, power and creativity of children. That culture must honour the learn-
ing styles of the children and the teaching style of the teacher. Perhaps most importantly, teachers
have to subordinate their teaching to the learning of the children. Without such a surrounding
culture, the Logo revolution will not begin, or if begun its momentum will not be maintained, and
it along with the Cuisenaire rods will be relegated to the closet of discarded educational innovations
only to be brought out as “interesting toys” to be used alter the important things have been dealt
with in the classroom. If the revolution is be successful, then it is the creation of the culture Logo
advocates must focus on, and not the langunge aspects of Logo.

Each of these points will be fully developed and defended in the presentation.
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Thousands of Mules

This session will consist of excerpts from the electronic correspondence of the presenters —
a correspondence spanning several months, several thousand miles, several networks, and several
points of view.,

1t all started in Paradise Valley at the World Logo Conference last October. A typo grew into
o joke and then into a cliche, and finally ended up as the focal point of an electronic discussion
nbout Logo communities, networking, and the metamorphosis of bugs into butterflies.

Topics which will be addressed during this discussion include:

(2) The importance of humour and ritual in the evolution of organisms, organizations, and
communities.

(b) The need for a strong autopoietic Logo community
{c) The role of the audience in the transformation of bugs into powerful ideas

(d) Teaching styles in the Logo classroom — stabilizing and destabilizing tbe learning environ-
ment

{¢) Appropriate use of technology — beating back the tide of technocentricity
(f) Microworlds as an art form — the aesthetics of programming in Logo
{g) Proof by contra-dancing — a treatise on the need for more levity at Logo conferences

Presenters:
Brian Silverman Gerri Sinclair
Logo Computers Inc Faculty of Education
9960 Cote de Liesse Simon Fraser University
Luchine, Quebec Burnaby,B.C. V5A 186
Canada Canada
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SUSAN WOLFF
1008 STAOWE RD
RESTON vA 22004

Learning Through Logo
Susan Wol+f+

Fayrfar County Public. Schools

The guestion proposed of which Logo to teach, graphics
ot text oriented, is an interesting one. Two years ago I
negded to address this question. I found that my decision was
largely influenced by the amount of on—line time my students

were able to have, a factor that i= similar in most schools.

When the typical classroom teacher plans his/her Logo
time, and needs to condense a Logo lesson and/or on—line time
to the one or so hour a week allotted, decisions truly do

need to be made about what will be given top priority.

When, in 1984, I initiated my Learning Through Logo
program at my school it was mainly because I decided 1 didn‘t
want to choose. I wanted it all. I wanted to try using the
many facets of Logo with a Sth grade class and see how far
these children could go. So, I begged, torrowed, and bought
enough computers to support a Learning Through Logo program

independent of my school ‘s computers.

tast year, at Logo '83, I showed a videotape of the
software my class had written. They used Logo to write and
illustrate programs in social studies, science, math,
research on subjects they chose, reading, and much more. They
tsed the text capabilities of Logo as a word processor, the
deal being that when they learned a skill or some interesting
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facts in a particular subject area, they could use Logo to
write software to teach the lesson to someone else. We had
wonder+ul software on a variety of subjects. I+ they learned
about an explorer they could write a program about that
sxplarer. When they learned about nouns, verbs, and

ad jectives, they wrote madlibhs using variables.

There were three advantages to my Leairning Through Logo
program. First, through the use of the texst capabilities of
Logo, the children’'s written skills improved dramatically.
Logo became their word processor. There is much more at stake
for a child writing a report that will be saved on a disk and
shared with others, then when it is written down and just
handed in to the teacher. In the latter case, even if the
report was read aloud, no one but the teacher would probably
read it. But, when your information is up there on the
monitor for everyone to se2, vou really do want it to look
nice. And when it is so easy to edit and change your work it
becomes very non-threatening. The children did a wonderful
job of proofreading their own and each other ‘s work. They
worried about spelling, completes and roun—on sentences, and
how things look, They took much more pride in their waork and

really cared about the finished product.

The second advantage of my Learning Through Logo program
was what the children could do with their Loge grapbics. They
thrived in the world of the turtle because the wonderful

pictures and animation the children created could be placed
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in the context of a program. When they were writing on—line
"choose your own ending” adventure stories, they made
wonderful illustrations for their stories. The children had
all the advantages of discovering what the turtle could do,
and all the mathematical thinking invelved in playing turtle.
They loved it, and when they were done, their finished
product became part of a program they could share with

others.

The third main advantage of using all the parts of Logo,

is really the result of the first two.

Using Logo to integrate social studies, science, a
writing praogram, and including Logo graphics, sold my
program. How many times do we hear teachers say they don’'t
have time for Logo as "one more thing to teach"? I was able
to show how Logo could be used extensively to help with areas
we are already teaching, in a way people could really see.
In my classroom it was not an add-on, but the way the
children learned and showed proof of their learning. There
were two groups sold by this program. Those in charge of
curriculum for the county were convinced, because of several
Logo projects in the county that Logo could easily be
integrated into our PFrogram of Studies, and indeed even came
up with a grade level scope and sequence for Logo. The other
group was teachers. Those teachers that came to observe my
class left feeling really good about using Logo in the

classroom. The county even let me teach a course on

211



integrating Logo into the curriculum to about 20 Logo—using
teachers last semester. Those teachers have been using Logo
extensively in their classrooms. This is no small matter,
because spreading good feelings about Logo is important. It’'s
what’'s going to put more computers in the schools, and get
them used by teachers. The benefits to the children in the

schpols are important.

The results of last year ‘s program were so great, both
in academic and social areas, that this year the Learning
Through Logo program at my school was extended to include the
entire Sth grade. 1 have also been given the opportunity te
act as a computer resource teacher and help other teachers

use computers in their classrooms.

At Logo 86 I would enjoy speaking about both the first
and second year of this program that took advantage of both
Logos, as well as show some sample software written by the

Learning Through Logo students.
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Can We Authentically Integrate LOGO into the Elementary School
Curriculum?
Dr Chris Templar
Johnson Bible College
Knoxville, TN 37998

This presentation seeks to address some of the problems associated
with integrating LOGO into the traditional elementary school curriculum,
With the increasing emphasis on competency based programs, assessment
cutcomes, and basic skills many elementary school teachers are feeling
pressured and threatened. The idea of finding time for a discovery
oriented computer language appears to many to be just one more pressure
for which they are neither equipped nor competent,

One option which is becoming popular is the idea of using LOGO with
traditional subject areas. Many of the ideas which are suggested appear
to be denying the spirit of LOGO and almost fettering it within the
bonds of traditional curriculum, This paper will consider whether this
is inevitable, Examples will be presented from K~6 curriculum guides
which were developed for Knox County schools.

This curriculum sought to address two major problems. These were:
First, how do we allow for a large number of students to be able to
explore within LOGO enviromment when only about 25% of their teachers
have had exposure to LOGO? Second, how do we add LOGO to an already full
day.

The G&tate of Tennessee Department of Education emphasises test
scores and issues '"report cards" for school districts. This has
significantly increased the pressure being felt by both children and
teachers, In the light of this a multi-faceted approach was made to the

curriculum development.
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This presentation will focus on the issues and problems encountered
and attempts Lthat have been tried as well as some solutions that have
been found teo some of these problems. It will not be a description of
curriculum guides. It is the hope of the presenter that the results of
gcome of the research that has been conducted into ways to effectively
integrate LOGO into the curriculum whilst maintaining the authentie
spirit of LOGO will be of help to other teachers and curriculum

developers.
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A MUSIC CLASSROOM IN THE LOGO SPIRIT

Rena Upitis
Faculty of Education
Queen's University
Kingston, Ontario
Cunada K71 3N6

This session will describe the music environment at a special inner city school
in Jamaica Plain, Massachusetts. The school is the major site for an ongoing large-
scale research project conducted by the Learning and Epistemology Group of the Arts
and Media Technology Laboratory at MIT. The project (called Project Headlight) was
conceived with a view to building a “School of the Future”, where a large number of
computers {approximately 100 computers for 200 children) would be used in an open
educational setting for child-centered learning.

I am one of a team of teachers and researchers taking part in Project Headlight.
My role has been to create a music environment in which children are able to make
music to communicate messages, stories, ideas and feelings. Music is unique in the
Project Headlight school. Not only are computers an important feature in the music
classroomn, but music itself is an integral component of the school community.

While it is true that computers play a significant role in the Project Headlight
music program, it is also true that the computer presence does not solely account for
the success of the rnusic program. If I were to identify the one most important aspect of
the music program, it would not be that children use computers, but that they create
their own music. That is, children are expected to improvise, compose, and perform.
The computer gives children one strong tool for achieving these goals. Further, by
using the computer as one of a number of materials for making and understanding
music, the computer has corne to be viewed not as something different or unique, but
rather, as a tool which is good for sorne purposes and not for others.

As more sophisticated and powerful music software and hardware becomes avail-
able for elementary school children, it is imperative that we learn how to create living
rusical environments for such computer tools to have full impact. There are two rea-
sons for this. First, most children spend little time playing with musical ideas and
creating original rmusic. (Note that this is in sharp contrast to a child who first comes
in contact with a graphics language, since virtually all children have tried their hand
at drawing or painting; likewise for word processing programs — most children have
experience at writing stories from a very early age). Thus, teachers will first need to
provide a “musical playground” where children can improvise and compose without
a computer, Then, when children approach composition in a procedural fashion at
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a computer, they will already have some ideas about how musical segments can be
transformed and manipulated based on their earlier explorations. The second reason
for learning how to create a dynamic musical environment is that the computer alone
cannot provide a full musical experience even if children have first learned about music
away from the computer. The computer cannot replace what children learn through
their own bodies, nor can it provide the kind of learning which is involved in playing
& classical instrument. Rather, computer-based learning along with other open-ended
music settings serve to enhance one another, and together contribute towards building
a living musical environment. This type of musical environment is, in fact, a “Logo
environment” in the fullest sense: & place where a child can direct his or her own
learning in a meaningful way that leads to deep personal insights into the very heart
of the subject of study.

The presentation will focus on ways of exploring music that do not involve using a
computer, but that nevertheless contribute to building a “Logo environment” in which
computers play a vital role. It will be shown how many of the described activities were
developed from the materials and problems provided by the students themselves. For
instance, the use of children’s invented notations as a link to standard music notation
will be discussed. In addition, movement techniques for encouraging improvisation
and exploring musical texture and form will be described. Improvisation techniques
for simple instruments such as bells, and more complex keyboard instruments will be
featured. The presentation will also feature a description of settings for the performance
of children’s compositions as well as the works of others. Finally, ways of relating music
to mathematics, language arts, and the social sciences will be addressed.
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Richard Binswanger
Logo and Mathematics at Agnes Irwin Agnes Irwin School

One try at putting the theory into practice P.0. Box 407
Roesemont, PA 19010

How can Logo be implemented in a traditional high school without
sacrificing Logo ideology? Can it be effectively integrated into an
educatienal environment with an established set of competing
philosophies? Can teachers and students used to education by Jlecture
embrace the more unstructured style and exploratory approach which Logo
offers? Such questions barely occurred to me. when I began my work with
this lanpguage four years ago. Logoe philosphy so appealed to me that I
did not understand how anybody could not get canght up in it once they
understood it. In some¢e ways., I was naive. Despite my efforts to inform
and arouse enthusiasm , many of my colleagues remain relacively
unimpressed with Logo. And yet, there have been major strides and I am
more convinced than ever that Logo does have a place in my high school.
But I now believe that the language must adapt to 1ts clientele as well
as vice versa.

Two years ago I began an effort to integrate Logo into the standard
math curriculum. I already had instituted Logo as the language in Che
introductory programming course and found it ta be an excellent choice
in teaching novice programmers. But I came to question the desirahilty
of teaching programming per se to all students. Still, I was convinced
that Logo was an ideal teool in getting students to think in intriguing
ways and play with mathematical ideas. Last year 1 reported our
progress at Logo 85 and this year I would like the opportunity of
presenting an update. A most significant shift of perspective has taken
place this year. (ur emphasils has moved away from the language itself
and onto the people who use 1it.

I work at the Agnes Irwin school, a small K-12 girls” school in the
suburbs of Philadelphia. We are blessed with extraordinary computer
facilitiers with a computer to student ratio of about 6 to l. Even so we
struggle to find appropriate and intriguing ways to use our machines.
Integrating Logo into the mathematics curriculum has been my
department”s highest priority. The math department I think 1s
somewhat typical of a college preparatory school facing the pressures
of making sure that the students cover enough material before they
graduoate. The department”s chairman felt hesitant in devoting time to
something so “experimental” as using Logo In a high scheol mathematics
classroom because it seemed risky to him. He gave us a chance though,
after we argwed that our first priority was to promote mathematical
thinking in our students using the concepts from the standard math
curriculum. S0 I set out with an enthusiastic member of the math
department to institute a desirable program. We began with the
following criteria:

1) Logo should become a standard part of the mathematics
curriculum K~12 and should reinforce the matertal, we presently
taught.

23 We were interested in using Logo in ways that would allow our

students to explore mathematics as opposed to witnessing
demonstrations.

3} We inicially should work to minimize the amount of programming
that students would have to do. We worried that thelir difficulty
handling pure programming concepts and their akwardness with
Logo syntax might get in the way of their learning the
mathematics. To this end. we tried to create procedures and
funetions ahead of time as tools for student exploratiomns, in
some sense trying to bulld a mathematics microworld. As students
become more accustomed to the language, more programming
concepts could be presented.

4} We targeted the geometry courses as an ideal place to
emphasize our Logo program, as we 1lmmediately saw many varied
uses of the language in that area. 217



To institute the above. I began team teaching sessions with
different math teachers in the computer lab. Students worked on the
computers elther individually or in pairs. We have had good success
with many cliasses, yet lnterestingly encugh in practice all four
premises in some ways worked against us.

1) We didn”t have the personne}! to institute Lego im the entire
mathematics curriculum, but as a stated goal we perceived
ourselves as failing due to the slowness under which change took
place. Even in the geometry curriculum, we might have stretched
ourselves too thin.

2) In trying to promote discovery and expioration, we often
frustrated our students. They complained that they had no basis
from which to start working and had difficulty connecting their
computer work to their work in their regular math room. We
expected and even hoped for a certain frustrationm level. butr
they were giving up too often, The shift toward deing and away
from listening was new Co them and many simply dealt wich it
poorly. This lead us back to introducing morTe structure in an
effort to gradually ease them in to this experimenting appreoach.
But that too had drawbacks.

1) In trying to simplify the protocol to aljow the students not
to get bogged down in the language itself, we sometimes provided
procedures and functions that may have been too powerful and
questions that may have been too leading, reducing the work to a
cookbook Toutine. Trying to strike a balance between giving too
Jittle or too much help and information is the key dilemna that
faces any teacher that values the Logo philosophy.

4) In targeting geometry. we asked and received a sixth class per
week from the administration. The head of the department
believed an extra class was needed, so as not to jeopardize the
existing geometry curriculJum. This I believe was our greatest,
but most subtle blunder. In theory, students had six geometry
classes a week, They did not perceive it that way, but rather as
five geometry classes and one computer class. The computer class
was considered something extra. meeting in the afternoons. and
seemed somehow unrelated to their morning geometry class. 1t was
an imposition. We ourselves often reinforced this idea, when we
tried to get everything done in the afterncon class instead of
teaching concepts and allowing the possibility of doing several
sesslions in a row. We even gave them afternoon study halls on
days when we decided not to take them Inte the computer lab.

1 consider this last point to be absolutely crucial. 1 have taught
some extremely successful classes using Logo In courses vanging from
pre-algebra to calculus and they were always during the math class”
regularly scheduled class period. We have even taught identical lessons
to different geometry classes, one during the afternoon lab session and
one during the regultarly scheduled class and have enjoyed much greater
success with the latter. The students expected to do mathematics and
they were eager and appreciative for something different. We had them
in a decent frame of mind.

The approach we have developed 1s a cross between completely free
exploration and more standard teaching {learning) practices. We would
begin with specific objectives the students could attack. Sometimes we
found it helped, when a first project was worked on by the class
together . Ideas were exchanged and confidences were built. They were
comforted by the fact that they were not alone in their uncertainty.
Directed questions were asked to draw students out. First reactions to
this probing were typically megative. "Why ask me, You know I don’t
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know.", to which one of us would respond with something 1ike, "That is
exactly why 1 asked. I want you to think about this. You certainly
wouldn”t have to think 1If you already knew the answer." We certainly
encouraged our students at every opportunity and even at times
pressured them to continue trying, maintaining that anything short of
that was unacceptable. We however did not dictate their approach nor
preclude them from walking away from a problem for a while. Most
importantly, we sensed our job as teachers was to ask questions and
give some direction, but not supply answers. We bellieve our students
needed that structure to get to a peint where they felt more
comfortable with the process. As fast as we could, we backed off. We
began to ask more open questions and worked towards more
generalizations. in essence Jetting their minds and abilities take
over. We tried to finish class with the qguestion., "Where could you go
from here?", encouraging them to generate questions and avenues of
exploration. They discovered that one problem™s solutlion is often a
more fundamental or general problem”s creation.

In my presentation. I would expect to simulate and discuss our
approach with a specific example, probably an Introductilon to Cartesian
graphing. 1 would show the specific procedures we gave to them as
tools. I would work to recreate the environment and give the
progression of questions that we used, as well as give anecdotes of the
student”s reactions.

We are excited by what we have seen and done. Some of the most
vibrant math classes that any of us have ever taught have been in the
Logo lab. Our students are playlng mathematician., but often the effect
is temporary and limited. S5tudents who Ffinished a lesson motivated,
probing, and stretching themselves often revert to simply waliting for
answers when they reenter the lab with a new project. A major problem
that we face 1s that the philosophy of the lah is not being utilized or
relnforced elsewhere. The teachers find 1t difficult and often
inappropriate to carry over the style of the lab back into their
classrooms . Change can he scary, especially one that attempts to reduce
thelr established structure and thus threatens to expose their
weaknesses, Throw Iin something new Jike rhe computer and the job is
doubly difficult. They need to Jearmn to view the computer as simply a
tool, but more fundamentally I1°d like rto see more Flexlbility in their
styles and a shift 1in emphasis away from teaching and onto learming. So
where do we go from here? The irony 1s intriguing. At the core of Logo
philosphy is the idea that although it can be learned, it can”t be
taught in a traditional sense. So we are now caught In the problem of
MetaLogo, that is how to facilitate teachers into discovering and
applying the philosophy of Logo. Our approach has been Logolike. We
have set up weekly meetings of the math and computer departments to
discuss the integration of Logo into mathematics. We use these
discussions as much as possible to ger at the Ffundamental reasons and
ways the teaching of mathematies should take place both wicth and
without Logo. And by team teaching, our sctyles I know rub off on each
other. I know my perspective is changing ever as I work to change
their s, but 1 am thankful for that. Working with the other teachers
has been my most exciting and frustrating part of this attempt to date.
Things move slowly, but I think progress is being made, In a large part
because 1 work with teachers who care., To inculcate the Logo philosophy
in them involves again a fluid structure. I would like the chance to
explain this structure as well at the conference. I see my personal
interpretation of the Logo ideal geing through a metamorphosis. It is
becoming more pragmatic. I hope we do not subvert the original
intention. I don“t think we are, because our students and teachers are
focusing more of their energies on the process of thinking.
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USING LOGO IN SENIOR MATHEMATICS

SEBASTIAN REISCH
CLARKE HIGH SCHGOL
NORTHUMBERLAND AND NEWCASTLE BOARD OF EDUCATION
NEWCASTLE, ONTARIO CANADA L8A 1B9

Grade eleven and twelve computer science students were
introduced to LOGO in order to broaden their programming
experiences. Several of the programming ventures Eurned into
potentially wuseful wutilities, which after further work,
evolved into microworids or toolkits with which students may
pursue mathematical concepts at the senior level.

As a result of these experiences, these students seemed to
gain a much deeper understanding of the mathematics involved
than they mnormatly would have in a more traditional
mathematics class.

This 1increased wunderstanding having been noted, the
microworlds were introduced into some of the math classes to
be used as an alternate teaching strategy. Most of the
students in these classes were already famjiiar with L0GO.
Those who were not, received several famjliarization
sessions. The students were to fulfill curriculum specific
tasks. They were usually successful at compieting the task.
In the process, however, they often came across wunexpected
results which they had to pursue 1in order to satisfy the
requirements of the assignment. The toolkits usually
facilitated this pursuit and in many cases the student
actually felt prompted to follow new 1lines of exploration
before carrying on with the compietion of the task.

It was observed that these spontaneous 1ines of exploration
contributed greatly in giving the student a deeper
understanding of the mathematics s/he was learning.

The microworlds which have been used experimentally relate to
the following curriculum topics:

Algebra of functions

Graphs of functions

Fuclidian geometry

Transformations of geometric figures
Transformations of functions

Vector geometry and vector algebra
Matrix algebra

Probability

oo haooadH TR
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From these initial experiences, it was recognized that such
toolkits may be an important ingredient in an unusual but
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potentially fruitful learning strategy.

Since then, the most promising of the kits have been or are
being packaged in the hope that they may become useful on a
more reguiar basis.

The criteria for packaging should include:

a. a well designed structure so0 that each toolkit is simple
to use and may be easily modified,

b. command sets that are consistent throughout the series of
toolkits,

¢. a facility to extend the command set of each kit,

d. a facility to store and retrieve language extensions and
students' work for each kit,

e. appropriate printer utiiities for each kit,

f. thorough documentation on how to use each kit,

g. a starter 1ist of pedagogy and curriculum targets,

AN OVERVIEW OF SEVERAL KITS.

The experimental kits which have been packaged are
TRANSFORMATIONS OF GEOMETRIC SHAPES, GEOMETRIC CONSTRUCTIONS,
FUNCTIONS AND GRAPHS and TRANSFORMATIONS OF FUNCTIONS.

Each toolkit is an open microwortd, i.e., it consists of a

set of pre-defined procedures, The +toolkit 15 read into
togo's workspace thus extending the vocabulary of the
language. The wuser then has access to all of LOGO's

repertoire of commands, as well as those of the toolkit; in
fact, the user has the option to further extend the Tlanguage
by using the appropriate command buitt inte the tootkit.

TRANSFORMATIONS OF GEOMETRIC FIGURES is a microworid which
provides the students with the means of pursuing the ideas
and concepts of transformation geometry without having to go
through the time consuming details of the transformation
constructions. With this toolkit, the student performs a
sequence of transformations on a geometric figure, observes
the orientation of the result and formulates conclusions. At
all times the student decides the direction of the 1line of
exploration.

There are three basic types of transformations that may be
done within this toolkit: transformations in the plane,
rotations about the <centre of the system and flips
(reflections) about 1ines which pass through the centre
(origin) of the system. Further transformations, which are
compositions of the basic ones, may be built by the student.
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GEOMETRIC CONSTRUCTIONS 1is also an open microworld, It
provides the students with the means of pursuing the ideas,
concepts and structures of Euclidian geometry. The student
constructs geometric situations, hypothesizes about these
situations, verifies the hypotheses in simitar situations and
generalizes the conclusions by defining new construction
commands.

FUNCTIONS AND GRAPHS was built to previde an environment 1in
which the student can play with and explore the behavior of
functions and their graphs. The drudgery of number crunching
is being done by the toolkit; discovering the functions

characteristics and making decisions about the course of
action is done by the student.

The student makes decisions about:

a. The domain of the function and its exceptions, such as
division by zero, complex number situations, wundefined
function values, discontinuities, etc,

b. The size of the increment and scales values to be used in
order to discover all the interesting contrasts of the
curve of the function,

¢. The boundaries of the interval over which the function is
to be graphed so as not to get the 'wrapping' effect on
the screen.

d. The appropriate use of parentheses when defining a
function in order to ensure proper order of operations.

TRANSFORMATIONS OF FUNCTIONS is a microworld which applies
geometric transformations to the graphs of functions. The
student extends her/his knowledge of functions and their
graphs by observing the results of transforming the

functions. The basic transformations available in the
toolkit are rotation about the origin and reflections about
1ines passing through the origin,. The matrices which

represent the transformations mathematically are represented
in the toolkit by 1lists of 1lists, where the sublists
represent the rows of the matrices. The student has the
option to create further transformation matrices.
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Introduction to Object-Oriented Programming in Logo

Laurence J. Davidson and
Philip G. Lewis

Computers for a New Education

Several participants in last year's Logo 85 Conference raised interesting questions con-
cemning future developments and directions for Logo. Here we are now, a year later, and the
future is on our doorstep. At least one of the proposed future developments is ready to be
learned and used: object-oriented programming. Its vehicle is Object Logo.

Our talk will be an introduction to Object Logo, aimed specifically at you if you are familiar
with one or more of the traditional versions of Logo but have no experience with object-
oriented languages. We will use concrete examples to show you what Object Logo is all
about; we will not be discussing the philosophy and theory of object-oriented programming per
se, but some consideration of philosophical issues will grow out of the context of the
examples.

In this paper we don't have space for consideration of a lengthy example, so some general
words will have to suffice. A more detailed paper is available from the authors upon request.

Object Logo is an extension of Apple Logo—and yet much more than an extension. Tt is
an extension in the sense that a program written in Apple Logo will tun in Object Logo with
little or no modification. But it is much more than an extension in the sense that the object-
oriented approach changes the whole way we organize and think about programs. Consider
what the workspace looks like in a large traditional Logo program. Ii's a clutter of perhaps
dozens of procedure definitions and global variables, all arranged according to no discernible
principle, and even a procedure-calling tree doesn't help much:

7 The Workspace ; AR

[ a procedure

a procedure
a procedure

a procedure

a procedure

a procedure
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In traditional versions of Logo—as pictured in this illustration—your world consists primarily
of verbs. Procedures, after all, are instructions how to do things: TO this, TO that.... But
nothing says that one set of verbs conceptually belongs together in one place and that another
set belongs together in another place.

The object-oriented approach organizes your workspace and your thinking so that procedures
and variables that belong together stay together. It adds mouns to your world. You specify
not only how to do things, but also who knows how to do what. The “who” in each case is
what we mean by an object. Here is an illustration of the object-oriented organization of a
workspace:

The Workspace

an_object an_object an object
its its its its
pro- pro- i pro- pro-
cedures cedures cedures cedures

and and : and and
variables variables variables variables

Actually, the object-oriented organization is even more structured than is pictured above.
For not only are procedures and variables organized into objects, but objects themselves have
an organization. When you program in Object Logo you develop a hierarchy of objects. If
you have three types of turtles—a fast turtle, a scale-drawing turtle, and a dynaturtle, let's
say—you don't need to repeat in each object all the procedures that they have in common.
You merely say that each is a kind of turtle, with instructions like

Make "DynaTurtle KindQf :Turtle
Make "ScaleTurtle KindOf :Turtle etc.

Now each kind of turfle automatically inherits all the knowledge of its conceptual parent,
the generic Turtle. Only the differences need to be specified. This characteristic of most
object-oriented systems, known as inheritance, does far more than save keystrokes. It pro-
vides a conceptual organization that allows us to structure our thoughts in appropriate ways.
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For example, if we want to add a new procedure that all kinds of turtles should be able to
do—e.g., Reverse—we add it to the Turtle object and the other kinds automatically
inherit the behavior. On the other hand, if we want to add a new procedure that only
dynaturtles should be able to do—e.g., Accelerate—we add it to the DynaTurtle object
and the other kinds know nothing about it. You might picture the hierarchy of turtle objects as

follows:

Turtie
its
pro-
cedures
and
variables
Fast Turtle ScaleTurtle DynaTurtle
its its its
pro- pro- pro-
cedures cedures cedures
and and and
variables variables variables

This diagram is an attempt to capture an important generalization: a fast turtle is exactly
like a generic turtle, knowing the same procedures and variables, except for certain explicitly
mentioned differences. Similarly for a scale-drawing turtle and a dynaturtle. Thus these
objects are alike in some ways and different in others.

We mention turtles only because they're a familiar kind of object to all Logo programmers.
But objects need not be so familiar nor so concrete. Windows and files are objects, knowing
such behaviors as Close and Open; fractions might be objects, with their own special know-
ledge of Sum and Product; even an absfraction like a calendar might be an object, containing
procedures for updating itself and printing your appointments. Whenever you have a large
program that can be structured so that certain procedures and variables belong in one place
and other ones belong in another place, you have a good candidate for object-oriented pro-
gramming.
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AN ELECTRONIC NETWORK FOR SUPFORT
OF LOGO APPLICATIONS FOR SPECIAL POPULATIONS

Glen Bull and Paula Cochran
Curry School of Education
University of Vvirginia

Cavid Cartmell
IBM Corporation

Cheryl Wissick
Albemarle County Puhlic Schools

The problem faced almost immediately by a clinician or
teacher planning to use a computer with a handicapped child is
finding an appropriate activity. Each ¢hild is different, and
menu~driven educational software is often inflexible, We wanted
to use Logo to address this preblem.

Despite some cleverly designed projects developed by and for
teachers, and a few Logo converts who have really blossomed and
made Logo a key part of their teaching repertoire, the results
were initially not as promising as we had hoped, It developed
that teachers and clinicians d4id not just "know" what to do with
the Logo Bkills they had gained.

Our special educators and clinicians in communication
disorders floundered -- they tried to teach what they knew., WwWhat
they knew was Logo commands. They were often surprised to f£ind
that their language-delayed and/or mentally retarded children
were NOT empowered by lots of typing with an occasional response
from a small triangle of light on the screen,

Solutions?

After several semesters we began to shift our emphasis., The
teachers we had tawght were beginning to call and ask us to write
specific procedures for a particular educational purpose. Very
often they knew what they wanpted the computer to do, and their
Logo experience had taught them what the computer gounld do. They
needed a little extra programming expertise. We began to provide
key Logo procedures, which we began to consider "tools for
special education®,

At present we are in mid-thought, We have reached the
fellowing tentative conclusions:

1. Teachers and clinicians often do not learn enough Logo in a
traditional one-~semester course to devise their own ¢lassroom
applications, much lese in one-day in-service orientations.
After they return tc the classrooem, they freguently spend
their time turtling with the children., After a trial period
of experimentation, many lay Logc aside altogether.
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2. The problem, as we see it, lies in making these teachers start
from scratch.

3. From our perspective, the most powerful component of Logo is
its ready extensibility and open-endedness. That is what
initially captivated us, and what sustains our interest.

4. Providing a teacher with Logo tools (key Logo procedures) uses
Logo's extensibility to good advantage. The archetypical
example is PICK. This procedure abounds in the Logo
literature, Most teachers will never spontaneously develop or
discover this procedure. We think that it is not particularly
important that they understand how it works internally, as
long as they know how to use it in other procedures.

With PICK and the proper template (model), a teacher who has
never used Logo before can create her own computer-generated
poetry in half-an-hour, Further, with a little more
assistance, she can transform the model into other poetry
forms she can conceive (as well as a number of other language
forms such as mad libs).

5. People who have not used Logo (or who have had only minimal
exposure) have a difficult time comprehending the empowering
nature of an open-ended tool. They suggest, for example, that
the illustration of poetry generation that we cited above
could be turned into a menu~driven application, with word
banks entered by the teacher in response to prompts.

The situation is reminiscent of early reactions to word
processing. In the mid-seventies it was difficult to describe
the power of word processing to people who had never used it.
It was only after people experienced word processing that they
understood {and immediately became excited),

Current Logo Use with Special Populations

Not everyone who works with the handicapped uses computers
{(although the number is increasing daily). Some evidence
suggests that about ninety percent of those who use computers in
special education do not use Logo. The specific numberS are not
important; the point is that the percentage who do use Logo is
small.

The majority of the ten percent (or so) who use Logo tend to
use it for turtling. The remaining few use Logo in creative and
innovative ways with their students and clients. We have seen
some clinicians of this type working with the communicatively
handicapped.
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The pyramid of Logo use with special populations locks like
this:

90 % do not use Logo
10 percent use it primarily for turtling
1 % use Logo as an effective tool in a variety of applications

The guestion is: "How do we invert the pyramid?". The problem
facing us is the same one facing the general Logo community. How
do we teach and transmit truly useful educational applications?

A Network for Special Populations

We observed what we considered to be two key factors. The
first was that most of the good Logo applications for special
populations in our school district were generated by the needs of
the teachers themselves. Often a teacher had a clear concept of
the application and only needed a key procedure or two to
implement it.

The second observation was that once an application
developed, it was often transmitted from teacher to teacher. At
each step along the way the key procedures or tools were
modified, adapted, and enhanced to meet the needs of the
individual user.

We wondered how these applications could be transmitted
beyond the immediate geographic area. One pricr experiment
involved compilation of applications in a manual accompanied by a
disk of procedures (Bull and Cochran, 1985). However, the
mechanics of addressing and mailing a manual every few days
quickly become cumbersome. Further, the manual effectively froze
applications at a particular moment in time. 1In theory the
compilation of applications could be updated and revised, but in
practice there never seemed to be a convenient time to do this.
Further, provision of support to other geographic areas through
long-distance phone calls became expensive and time consuming.

We considered whether an electronic network might make it
possible to transmit Logo applications more freely. 1In a network
of this type, it is as easy to gquery ten individuals as it is to
ask one person. Respondents can answer at their own convenience,
rather than when the caller telephones. Further, the Logo
procedures themselves could be transmitted electronically. Thus,
it might be possible to transmit a defective procedure to a
colleague as part of the debugging process.

To initiate this network, a month-long institute was
scheduled to bring together special educators and clinicians from
geographically disparate locations. The intent was to establish
a common core of applications, which would then be expanded and
enhanced through interactions at a distance. The preliminary
results of this institute and subsequent interactions through the
network will be discussed in the session.
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Logo with Special Education Students

As part of a Master's of Science program in Computers
in Educatipn at C. W. Fost, Long Island University, this
writer conducted an eight week research project using Logo
with learning disabled and #motionally handicapped
children.

The research began five weeks after the start of the
19851934 academic year. Specific areas studied included
knowledge of geometric praoperties, emotional and social
development, and awareness of, and changes ing problem
solving skills.

The research conducted invoilved a survey {pretest and
posttest}), group and individual instruction, teacher
aobservation, student-teacher interviews, and students
recarding their reactions to working with Loga.

Classroom technigues employed by the teacher
included: class lecture and discussiony individual
instruction, grouwping students together to work on
projects, physically demaonstrating an idea by baving a
student "wali” through a procedure, and having students
draw their ideas an paper, wite the commands that matched
their ideas, input the commands on thr computer, and then
attempt tp debug them if necessary.

The students attend a BR.D.C.E.5« {(Eoard of
Cogperative Edurational Services) program in a reEgular
Junior high school in Suffolk County, fong Island, Mew
York. Nime students, ages twelve through fourteen, were

Shelly Bernstein
Long Island University

97 Fairview Ave.
229 Dear Park, NY 11729



used as subjects. Two were female, seven were male. 1.0
scores {(+rom the WISC~R) ranged from &7-26. The classroam
contained one Apple IIE computer, and the Terrapin verzion
of LogD was used,

Fased on a review of the literature, three hypotheses
were formulated: Hypothesis 1: Instruction in Logo will
increase a student s knowledge of gecometric properties;
Hypothesis 23 Instruction in Logo will have a positive

eff-ect an

I

student ‘s emotional and social development;
Hypofthesis 3: Instruction in lLaogo will increase the number
of ways a student might try to sclve & mathematical or
spatially oriented problem.

Results for the project were reparted as case studies
on sach of the nine students. The first two hypotheses
were canfirmed by the brief study: the third one was not
confirmed. Background information on the teacher {as she
was @n integral part of the studvi, as well as some
unusual circumstances which arose during the project, are

divrussed in the “methods” section of the paper.
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Logo Programming Style:
A Contradiction In terms?

Sharon Burrowes
Wooster City Schools
Wooster, Chio

Most of what lg written about Logo describes the open
environment in which students can experiment and expiore.
Much 18 made of the creatlve expressions and exciting
discoveries. However, there ls another side to this "rogey"
plcture. What of the student wlth a particular goal in mind
who finds a bug s/he can‘t fix? The excitement can, for
some, gquickly turn to frustration or defeat. Not
infrequently these elusive bugs can be traced to poor
programming style or design.

But wait, lf the Logo environment is truly exploratory
and experimental, then ls talking about programming style a
contradiction in terms? If we impose "rules' for writing
Logo programs, are we infringlng on the creativity of
students?

As a secondary computer Science teacher, I have spent
many class perlods discussing the lmportance of carefu!
program design and good programming style in both Basic and
Pascal. As Logo moved first into our elementary schools and
then later into the high schooi, I naturally found myself
developing a Logo programming sStyle that reflected all that
I had been teaching about structured programming, and then
pagsing these ideas on to my students.

It wasn‘t untl! several colleagues said of my Logo
style: "Logo lsn‘t done that way" that I realized that my
styie was in any way unusual. Indeed, when I examined a
number of articles and books, I found that almost alli
elementary Logo ls written momewhat differently from the way
I had come to write Logo programs. My own style had grown
out several years of computer sclence courses all preaching
structured programming and embodying their own Pasmcal-like
pgeudocode. Some informal research led me to the conclusion
that much of the existing Logo programming style has grown
out of necessity. Programmers working with early
microcamputer versions of Logo were restricted by the
limitations of these early versions of Logo. Thus, today‘’s
"accepted" style reflects restrictions that do not exist in
gcme of the new versions of Logo.

This discovery caused me to ralse a number of questlons
about my own Logo programming style as well as my teaching
of Logo programming: Is It appropriate to impose styllstic
restrictions on students when teaching a language such as
Logo? 1Is It pogsible to teach about programming style and
deslgn without Imparing the creativity of students? At what
age should styllstic matters be addressed with students?
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My first important experience lnvolving the teachlng of
programming atyle came several years ago when working with a
small group of 6th graders. Several of these students began
writing iong, elaborate graphics procedures. During one of
our weekly gessions, one student asked about a program that
he was unable to debug. The program consisted of a single
procedure that was several screens long. All of the
students gathered around the computer as 1 helped break the
procedure lnto several meaningful subprocedures which were
then called by a superprocedure. We found the student’s bug
almost immediately. He was dellghted. One other student in
the group remarked "Maybe that’s why my programs never run!®
That remark coupled with other similar experiences convinced
me that even elementary students need some insatruction In
programming style.

When teaching Logo to high school students, 1 often
encounter what I call a Basic mentality ..."if it runs, it‘s
right". While thls approach works when students first begin
programming in Logo, it isn‘t long untll workspace are
filled with unneceasary statements, unused procedures, and
unintentional embedded recursion. I dlscovered early in my
teachlng of Logo to high school students that such programs
are nearly impossible for students to debug and result in
frustration that not lnfrequently leads to students’
deciding that they simply can’t learn to program.

When 1 first started teaching Logo at the high school, I
tried to keep 1n mind the Logo philosophy, and merely made
suggestions about style to my students. Few responded.

They were too busy getting the program done on time in the
midst of their busy lives. They couldn’t be bothered with
matters of program deslign. Only when poor design led to
nearly impossible bugs were they willing to consider program
redesign.

Because of these early experiences with Logo, I have
come to feel that teaching, and enforclng, good style ls
very important when worklng wlith beginning programmers.
While this may only mean encouraglng the use of meanlngful
procedure names and keeping procedures fairly short with
young students, as students become older and/or more
aophligticated, it becomes lncreasingly important to impoge
more stylistlec restrictlions designed to gulde students
toward better programming hablts.

In my beginning high school Logo class, I have
established a number of guidelines which I find greatly
reduce the number frustrating sltuations which students
encounter. Some of these reatrictions are admittedly quite
artificlal. PFor example, I require that the main or
guperprocedure congist only of user-written procedure calls.
Thig immedlately forces students away from writlng one long
procedure and leads to more approprliately modular programs.
Another somewhat artificial restriction ls that procedures
should not be "chained"; that is, a program should not be
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designed such that procedure ONE calls procedure TWO which
calls procedure THREE and gso forth. This prevents students
from simply writing one procedure and breaking it Into
gseveral procedures by adding T0O’s, and ENDS here and there.

One of my less arbltrary guidelines focuses on the use
of meaningful names. Basic programmers always want to uge
one or two letter names and even high school students wiil
give procedures silly names. Good naming not only helps the
program author debug, but it makegs it easlier for fellow
gatudents to participate in the debugging procegss, creating a
rlcher learning environment in the computer lab.

Because I encounter so many Basic programmers, I teach
MAKE or NAME quite late in the course so that students must
learn to use procedure inputs. Once gicobal variables are
introduced, I Insist that they only be used when it ls
necegssary or "reasonablie". In general I find that this
makes students think about why they use a particular kind of
name and in the procegss think more about thelr program as a
whole.

My experience to date is that lmposing programming
guidelines such ags thege ls well worth the effort. It does
not seem to impare their creativity, but rather it gives
them more powerful tools with which to express themselves.
When students grumble, I remind them that there are
restrictions placed on how they turn in English papers or
science lab reports as well., I usually ask what would
happen 1f they turned in an Engllish paper with no
punctuatlion or capltaiization. When they laugh, I polint out
that programming is not all that different. This
particular analogy ls quite effective is helplng students
understand that the guidelines I gset for them have a lot to
do with writing readable programs.

As my students become more sSophlisticated programmers, [
gradually relax my regtrictions on style. Most students
evolve thelr own programming style. While each student’s
style is unique, most retain some flavor of my guldelines.
Few return to writing Logo programs that look llke Baslic!

The important point ls, I believe, not whether we teach
style, but how we teach l1t. There already exists a defacto
style for writing Logo. A look at almost any published
material should be quite convinclng. There is a danger of
accepting this style as the way to write Logo. Instead, we
need to listen to each other and to our students. We need
to rethink our programmlng style each time a new version of
Logo offers new features or more power. We must, [ believe,
remain open to reasonable and creative ways of writing Logo
that still]l result in programs that are relatively easy to
read and debug.
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Programming Styles to Meet Different Needs

Marlene Kliman
MIT Media Technology Lab
20 Ames Street
Cambridge, MA 02139

Alison Birch
Terrapin, Inc.
222 Third Street
Cambridge, MA 02142

Since we teach concepts of good programming style and technigues right at the beginning, why not
continue to teach them at more advanced leveis, as we learn to use Logo as a more sophisticated tool
for thinking about mathematics, language, science, and problem solving? In this talk we will discuss
theoretical and practical reasons for selecting a particular programming style. We will be providing a

comprehensive handout containing concrete examples of Logo programs and too! procedures.

If we are committed to the premises that one child’'s program is no ""better” than another chiid’s,
that the idea of giving tesis in Logo is ridiculous, and that we should accept different learning styles
for different individuals, then why is it that we cringe every time we see a published Logo program
written in “bad" style? Is this a contradiction? Or is it that learning and tzaching ‘“good”
programming style leads to better thinking skills and a deeper understanding of particular problems
and their solutions? Certainly there are many reasons why style does matter. Well-written programs

are easier to read, debug, and modify.

Some of the most basic rules of Logo programming style are always taught right from the beginning,
they seem to be part of the “Logao philosophy':

* Procedures
* Modutar programs

* Meaningful procedure and variable names

And, at an intermediate level,

* Recursion

Usually, the style in which a program is written reflects the way the programmer thinks about that
particular probtem and its sotution. if we are going to use Logo as a tool to help people think about

ideas in new ways, then paying aitention to good programming style can help.
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However, when writing a program, we may have several purposes to fulfitl. We may want to write a
program that takes up as little disk space as possible, we may want to write a program that is easy to
understand and can be used in class with beginners, or we may want to write a program that shows
oft an efficient but perhaps cryptic algorithm. Sometimes these purposes conflict. For example, a
program designed for teaching purposes may use many PRINT commands to help studenis in
understanding and in debugging. Text included in procedures can take up a lot of space, so the
inclusion of many PRINT commands might not be appropriate if the program were constrained to fit

into a small space.

In our talk, we will discuss several kinds of purposes and constraints - such as programming for
teaching purposes, readability, efficiency, and maximizing stack space, node space, and disk space
- that might quide choice of programming style. We will discuss a series of programming techniques

in light of how appropriate they are for meeting these purposes and constraints.

In particular, using sample programs we will show when and how to use:

* Text files

* Self-erasing procedures

* Modular procedures

* | ocal and giobal variables

* Automatic garbage collection

* Varfables in recursive procedures

* Conditionals
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By teachers from the Lamplighter School Inc.
114611 Inwood Road
Dallas, Tesas 75229
1-214~3469-9201
Sheila Leventhal
Coleta Lewis
Marty Melton
Theresa Overall

TOTAL TMMERSION, SINK OR SWIM

Where students who lag in their fine motor skill
development are hindered in the traditional pencil and paper
activities, what about the student who has an aversion to
the computer. Is the student with an aversion to using the
computer hindered in a totally computer curriculum? What
are the causes of this aversion and how can it be overcome
o compensated?

At the Lamplighter School, there are fifty one
computers for students® use and 473 students. All students
use Logo exclusively eucept for a word processor. This
ratio of computers to students allows the opportunity to
extend traditional curricuium and create new environments of
learning by use of high technology. The teaching staff has
attempted to extend all areas of the curriculum through use
of the computer by the students. This effort is called
"Total Immersion".

The students at Lamplighter range in ages from three
years old to ten years old. At the fourth grade level.
three teachers have extended curriculum or created new
micraoworlds where students could learn by doing or by
manipulating objects in the world around them. The
following paragraphs are some of the ways these teachers
have done this at the fourth grade level.

1. MATH
A good review and application of subtraction skill
is "balance and payment charts"” where students use
repeated subtraction to calculate standing -
balances and to see how many payments it will take
to pay off a total balance. The same balance and
payment is an excellent introduction of or
application of variables and recursion with
variables.

Dot is a concrete introduction of % and vy
coordinates. After students draw pictures with
DOT in the first quadrant, they are introduction
to the other % guadrants and then asked to
"stretch" their pictures taller or wider by
changing one or the other coordinate.
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SOCIAL STUDIES

Ob jective: Students will be able to program using
both graphics and text on the same screen. The
final program may include as many different scenes
or "screens" as they like, but should have a
minimum of two scences with different text for
earch. Same students may develop a complete story
with illustrations.

Souwrces The theme for the stories o reports is
focused on the Texas unit. They may create a
story or report with pictures depicting something
which interests them about Texas.

Set—up: Students will work in pairs aiternating
time at the keyboard and time giving ideas and
oral assistance.

SCIENCE
Field of wision
Objectives:

1. Describe how field of vision (area) depends
on distance of field from vision.
2. Construct a graph to show relationship

between field of vision and distance.

Rationale: As a person moves away from an object,
the person is able to see a larger area of the
object. The field of vision increases as the
distance between the item being viewed and the
vigwer becomes greater, and correspondingly
decreases as this distance becomes less.

After experimentation the children will observe
how field of vision changes as distance changes.
Obserwvations will be interpreted from a
generalization about the relationship between
distance and field of wvicion.

Activities: Activities require children to record
changes in field of vision corresponding to
changes in distance from object., Children

are asked to quantitatively relate both linear
dimensions and area of field of vision to distance
from object.

Children use graphs to summarize observations, to
predict and to generalize.

Upon completing their observations the children

then translate their findings to a data stoirage
table (or graph) using the computer.
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Children are then asked to develop procedures
which would graphically and clearly show the
generalization and predictions they formed about
the relationship hetween distance and field of
visian.

4. Others: Other areas of the curriculum will he
presented in less. detail such as creative writing,
and language actiwvities.

With a program of "total immersion” in the elementary
school curriculum by using the computer lanauge Logo to
extend or create new microworlds of. learning, is there a
danger of too much technology? Naishitt, in Megatrends,
states that we develop our own ways to compensate for the
high—-tech influence of the computer. Do fourth grade
students develop ways to compensate for high—-tech? Is Logo,
when used in an open—ended discovery method of learning, an
element of the high—tech Naisbitt refers to? If high-touch
personalities find ways to compensate for the imbalance
hetween high-touch/high—tech, what are they? If computers
are used by all students in every aspect of the elementary
school curriculum is it a question of "sink or swim?"

These and related guestions are observed in the classroom
and will be presented with this report.

Method of report: The findings and the total immersion
curriculum will he presented by use of:

1. Video tape

2. Slide presentation
F. Overheads
4. Oral report

For more information contact Caoleta Lewis, computer
coordinator, Lamplighter School Inc., Dallas, Texas.
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Alexander Goldowsky
Computer Coordinator:

The Phoenix School;

The Palfrey Street School

WORKSHOP PROPOSAL: M.I.T. LOGO '86 Conference

EXPLORATORY SOFTWARE FOR A GLOBAL STUDIES CURRICULIM:
From Logo to Logo Software

Introduction:

Looking at software developed for a world geography and
mapping curriculum at the Phoenix School in Cambridge, we will discuss
how Logo ideals, including exploration and user control, can be extended
to thematic software written in Logo.

Abstract:

In this session we eill work with several programs designed
to teach mapping skills, give students experience reading and following
maps, and tools to allow students todraw maps to different representational
scales (l.e. population density, resource use, etc. ). The programs are
being used as aprt of a year long gleobal studies curriculum (k-7) at the
Phoenix Schoel {Cambridge, MA). The curriculum integrates not only Socilal
Studies and Science work, bur forms a unifying them for students' classes
in Art, Language Arts, and other subjects.

In designing software and computer activities for this cur-~
riculum, the challenge has been to write thematic programs that build on the
Logo philosophy, including an emphasis on cooperation, self direction, user—
contrel, problem solving and experiential education.

I will demonstrate several programs, using them as a
jumping off point for a discussion of the following issues:

*How sofgware, or tocl activities, can be designed to
allow students to explore a topic such as geography, a sub-
ject that has faditionally been the province of drill and prac-
tice CAIL programs.

*% How to present curriculum material as problems, rather
than presenting answers or facts.

** How the internal structure of a program can model the
actual phenomenon and thus be far more flexible and accurate,

** How programs can be written to allow students to use
their knowledge of Logo to extend and personalize software,
and how this can lead students to a greater formal understanding
of the topic, as well as to a clearer sense of the uses and lim-
itatlons of computers.
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Goldowsky

In looking at the mapping software I hope to present both an
example of how Logo software and activities can be integrated into a
social studies curriculum, and a look at some of the lssues lnherent in
the design of such software. Another emphasis will be on the advantages
the structure of Logo affords in the programming of such exploratory
sof tware.

Workshop Qutline

Introductions, and outline of the structure of the
school and the interdisciplinary global studies
curriculum. Quick description ot the computer com-
ponent of the curriculum.

Explaining and playing the cocperative mapplng game
Y"Rover." Throughout, the programs will be presented
with an eye towards their role in the curriculum, and
the design 1ssues involved.

Demonstration of the scale mapping tools, and some
of the work students have done using them.

Discussion; tylng together the issues and general-
izing.

Additional time for trying out programs as the length
of the seminar and equipment permit.

Equipment

Two Apple 2E's with Terapin 3.0 Logo, and extended video
cables; one dimensien monitor, or multiple monitors, at-
tached to one of the machines.
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Design and Development of a Comprehensive, Struvctured,
LOGD Curricuilum Marnua! for the Elementary Schooi

Grades Kindergarten ~ Five

Judith W. Weinberg and Nancy J, Fralic

Pittsburgh Public School District
FPittsburgh, PA

In an attempt to integrate LOGO into the elementary school
curricuium, a structured LOGD curriculum manuval with accompanying
sof tware has been developed by Pittsburgh Public School District
teachers and supervisory personnel. The Manual includes the
rationale for incerporatinog LOGD into the etementary =zchool, a
scope and sequence of objectives, a user”’s guide for the hardware
and software operations, LOGBO references and resources, &nd & set
of detailed lessong for each grade level, kindergarten through
five.

The District has provided extensive on—the—job training and
after~school and Saturday inservice sessions for its teaching
personnel. However, teachers expressed the need for an additional
resource that would help them utilize the LOGDO languape within the
framework of District-based instructional objectives. Thus, a
comprehensive curricultum has been created that pnot only teaches
literacy and LOGD programming ckille but also integrates the
teaching of LOGD into several curricultar areacs. The LDBED
language is used, therefore, as a too! to teach District-based
cbkjectives in the areas of visual arts, mathematics, science,

lanquage arts, perceptual and social Interaction sKillis.
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This presentation will include a sliderstape program which
will highlight key aspects aof the Fittsburgh Elementary LOGO
curricuium and itg integration into the elementary scheool program.
In addition, the Fittsburgh Public School District’s LOGO
Curricujum Manuatl, the accompanying lesson—-specific software, as
weil as student projects will be demonstrated.

The District is now expanding the LOGQ program into the middle
school, District teachers are in the process of developing LOGOD
investigations that teach to middle school leve] instructionzl
cbjectives in mathematice, visual arts, and science. These
investigations witl be completed by June and will also be shared

at the conference.

Dr. Judith Weinberg Is Supervisory Instructicnal Specialist for
Computers in Education.

Mre, Nancy Fraltic is a teacher at Braokltine Elementary ZSchool.
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Musicl and

Applications in Music
Using Logo

Developed by:

James Fry

Novi Comrmunity Schoats, Novi, Michigan

Austia Holien

Soutlhfield Pubtic Schools, Southfieid, Michigan

Lary Smith

Wayne Counly intermediate Schooi District, wayne County, Michigan

fusicland is a microworld crealed 1o help explore the elements of music
gnd souni through the Logo language. The MusicLand microworid provides
some structured music activities or games along with a set of “togl”
procedures to explore and discover many areas of music,

MusicLand was deveioped as part of a two county Logo integration
projecl. The goals of the projecl were to develop Logo activilies lhat
could be used by classroom teachers, with liitle or no Logo experience, in
the different curriculum areas. One of lhe groups ihat farmed wos a music
group, This is the group thel developed the MusicLland Microworld.

There are two major parts 1o HusicLand. The firsl is a more struclured
sel of aclivities called Music.Games. Music.Games consists of 3 different
“games”; High/Low, Long/Short, ond Up/Down. These games are aimed
al the Kindergerten to second grede levels, The ohjectives for the gemes
are to distinguish belween high and iow pitches, long and shorl {ones, and
upywrard ond downyard movement of notes in a musicel line.

The second part of MustclLand consists of a set of "tools™ grouped into
“write.tools” and "sing.tools”. These “toals” have a sel of aclivilies
thal are much more open~ended. The 1ools allow you 1o write a luneblock,
sing it (hear it played by the computer), and manipulate it many different
ways or combine many tuneblocks into & song. The many things thel can be
preformed on & tune block are; Lengthen or Shorten ( the use of
augmentation and diminuation), Reverse and Mirrer { pley backwards or
invert vertically around a tonic or home {one;, Transpose (to raise or
lower by steps or oclaves). These "tools” can also be combined to create
many ney sounds from one original Lunebiock.

ATl the HusicLand aclivilies sre structured in the same way lo give &
beginning user of Logo or the MusicLand microworlds a guide to foiiow.
Each lesson consisls of the following mejor topics; Topic presentgtion,
Pre-compuler Lesson, Guided Discovery/Logo Activity, Follow-up
Off-computer Activily, Exiended Learning Activily, end Noles lo the
Teacher.
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THE MUSIC LOGO LANBUAGE
taren M. Moran
Matigrmal College of Education

Methods, imsights, and conclusions from exploring the
recently announced Music Logo language for three months
with a normal fifth grade clacs will be presented.
Developed by Jeanne Bamberger aof M.I.T. and Terrapin, Inc.,
Music lLogo is the same &s Logo except that the graphics
primitives hawve been replaced hy music grimitives., In
addition, Music Logo requires & nine volce music
synthesizer, ampiifier., and stereo speaker ystem.

Whereas graphics Logo praovides a mathematical learning
environment, Music Logo proyides a music learning
environment and lends itself to almost endliess musical
projects. For example, a CANONMS command allows the student
Yo compose and experiment with a four part canon. Another
procedure provides the tools for a child to discover the
pffects of different basses (e.g. cowbaoy, blues, Oriental:?
an a melody of his or her awn creation.

The most significant result of this three month
experiment with Music Logo was that normal fi+th grade
students became composers at a level usually enmjowved anlw
by college music students. With the power of the computer
to assist them, the students created and listened to their
own polyphonic compositiogns {canons!, and their own

astinato bass compositions {saft rock). The children
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composed meladies in ABA form, and explored {again Dy way
of the power of the computer and their own programming) the
effects af style, tone color, rhythm, and harmony. Irn
short, Music Logo supported the children as they built
their own musical intellectual spherez.

In contrast, even children who have had private music
lessons are rarely taught either composition orF
improvisation. Hence, private music students bad no
advantage in the learning of Music Logo. Furthermare,
Music Logo does mot use standard music notation and no
performance shkills are required; therefore, Music Logo
allows every child to become a compaser and to critically
listen to his own music, {It was noted that in a FPTA
zponsored national contest, the only original music
composition entries from this eiementary school of 43¢
students were from the Music Logo classroom. )

Another impartant advantage of Music Logo is that two
normally diverse curriculum areas, music and camputer
programming, can be simultameously explored. Of prime
importance is that HMusic Logo is a procedural language;
hence, structwed programming is being experienced at an
early age. Students rse up to three levels of nested
procedures; they also learn file storage and retrieval,
editing, bogting, and computer terminology.

Computers and Pawerful Ideas, "the computer has the ability

to change ocur relation to other kinds of learning? {p. 47}.
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Bacause of Music Logo, the computer is now changing our

relation even to the learning of music.

For further information, please contact:

Karen M. Moran
24 Hillerest Avenue
Glen Ellyn, IL &0OLEF7
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Gary £, Stoglor

Paper Propozal; Logo 'BS

Lopo and Riusic - A Powerful Tool for Learning

Most Logo users have not explored Logo’s music potential and many
music teachers are not aware of how Logo can be used to enhance their
students’ understanding of musical issues. It is true thet the marriage of
Logo and music may provide Logo programmers with new chaiienges end is
an excellent instructional tool for teaching components of the traditional
music curriculum, These uses, however, fall dramaticaily short of the
numerous powsrful idees learmed by chiidren exploring with music and
Logo.

In my two years of experience working with elementary school
students, Logo, and music | have observed the emergence of much daeper
tearning than that of discrete musical theory topics or Logs syntax. In
fect, the Lype of learming that takes ptace is interdisciplinary. Jeanne
Bamberger’'s research at M.|.T. of the 1970's taught us thet a child's use of
Logo and music mirrors the leeming procass itself. In this research we see
that Logo and music can help bridge the gap bstween thinking furmatiy and
figuraily. If we observe children's interaction with Logo and music we
gain insight into individual iearning stytes.

During my presentation | wilt discuss some of the areas in which
children grow intellectually as a result of their experiences with music
end Logo. The following is an overview of these areas.

Problem Solving:
This vastly over-used term can be used 1o describa many of the

issues that evolve during Logo/music use. Logo and music encourages the
process of procedural thinking by breeking a problem down into it's
component parts and natural learning tekes ptace through exptoration and
experience. This environment provides meny situations in which the
student is forced to soive new problems ageinst a pre-existing madel and
in this process of testing the constraints of an existing modei, new
concepts evolva. The student’s parception of himseif/herself as a learmer
is enriched through the reatization that new models can be created and
new problems solved.

Thinking Mathematically:

it is no secret that there ara mathematical principles underiying
numerous musical issues. Many students find music more interesting than
math and this provides us with an opportunily to get children excited and
involved in mathematics. Learning mathematics through music and Lago
helps to dispel the myth that math has to be "hard® and isalated from other
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Carp 6. Blagar
curriculum areas.

Logo and music provides students with @ new domain in which to
explore numbers in new and signifigant ways. | have observed children
discovering and learning the following mathematical concepts: counting,
addition, subtraction, seriation, symmetry, simiterily, transposition,
positive/negative integers, decimals, seriation, time, velocity,
randomnpess, and recursion,

Aurgl Development:

When a student works with music and Logo they must concentrate
and listen carefully, in the process their Jistening and concentration skills
improve.

Aesthelic Developmeni:

When 8 student experiences the process of personal creation they
take great pride in their creation. This personal sense af creative
accomplishment leads to a greater aeppreciation of olher's work and art
thet is outside of our own experiences and narms.

Learning Logo:
Music and Logo can be used as an ideal introduction o Laogo

programming or used to spice up existing Logo activities. Several
fundemental Logo topics are utilized when working with music. These
inciude: procedural writing, inputs, commands, operstions, the editar, and
list processing.

Learning Musical {ssues;
Music is probably our most abstract art form and yet we impose a

complex theoretical system on it. There is a large body of research that
suggests that eiementary schonl age children are not cepable of pracessing
this complex system. Logo provides the student with a microworid in
which they can gain an understanding of pitch, duration, rhythm, melody,
intervals, structure, and notation by actively explaring these topics, st
their own pace.

Logn as a Compasitional Toal:

Logo and music can be used as a tool for musical composgition,
regardless of the user's musical experience. Logo provides the apportunity
for easy manipuiation and editing of musice! idess. Beginners can create
elaborete structures with even the simplest tune blocks and more
pdventurepus compasers can experiment with compiex devices found in
serial music.
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Gary E. Btagor
Conciusion:
There are two types of Logo environments that will be explored in

this presentatian. The first lype is known as tune biocks. Tune blocks are
chunks of a song which the user menipulates (as they would with blocks or
Lego) to build musical compositions. The use of tune blocks has profound
imptications for understanding what a “tune” is. In the process of
undersianding what a tune is, the student not oniy discovers numeraous
musical issues, but also develops intetlectuaily in the ways mentioned
ahaova,

The other tupe bf Logo/music environment explored in this
presentation is that of the "music toal”. The music tool can efther be
provided for the child or crested by the Logo user. These music tools are
Logo procedures that are used Lo create sound-effects, manipuiate musical
ideas, or create graphic notation. All of the tupe blocks were created with
music toels and therefore studenis may create their own tune biocks, as
well as original compositions. All of the lune bincks and music tools work
al TOPLEYEL and can be used with graphics, texi, and other music
proceduras.

{ haye many Lego/music procedures writtan for Appie Logo |, Apple
Loge I, tBM Logo, and LCSI's Macintosh Logo. GOf course, | will be glad to
share theses malerials wilh conference participanis.

Respectfully Submittead:

Gary S. Stager

Nelwork fer Aclion in Micracompuler Education
12 Locusl Place

Wayne, N.J. 07470

{201)831-0133
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Loge and Math on the Mac
Lynda Colgan

Lisis. We hurriedly write "milk” on the grocery list siuck fo the refrigerator a5 we
drink thal iast refreshing drop. Teechers frequently record the 1ist of homework assignments on
the bieckboard at the front of the room, Sfugenis sgribhle “Tg Do” Ysts inside their cluttered
fecker duar.  LOCO-using educalors are chalienged {o complete o simple inferactive procedure
thal witt crasle Heiku postry using LOGO and program the computsr with lists of nouns,
udjertive phrases and adverns. Lists can take many forms, bt in the fingl analysis they are ali
the same: lalites.

And what of the tally summariztpg LOD0 fn the sccondey mdth progrem?  On the
“dream Jist" we find that LOGO makes the foliowing promises:

a To be & vehicle for the encouragement of individuat, independent, discovery-hased
learning.

s To contribute to a clesscoom environment that fosters curigsity and & hunger for
lesrning.

e To promete higher order thirking skilis such as analytic ability and interpretive
skills

o To maximize communication skills vie co-operative and conversational fearning.

8 To exemplify Arocess education,

On the tally thet measures the “nuts and hoits™ reality of the classroom, we lind thet
{eschers continue to record these concerns;

e Large cissses comprised of students of widely varying abilities.

& Yoluminous cur-iocutum documents and eoncomitantly, time consiraints.
o Acooungebitty, (Justification of program ; Evaluation of students.)

« Limited hardwars.

& Scarchiy of appropriote In-Service programs.

And the latly thal summarizes much of LOGO's impsst on the classrcom {o date?
KEYSTROKES tnstesd of MINDSTROKES,

The chaiienge? To record a new lafly in response to marTying the dreams {o the
rediities and LOGD o Math in which the grand {otal reads, “here is a new view of computers and
education,”

Four Mecintosh micrecamputer systems were donated by the Apple Educstion
Foundation 1o fecilitete a local mini-project in which secondary teschars and students will be
encoureged to explore LOGD and concomitantly be challenged to leke a different look st the
mathematica curricuium. in this project, leacher and student alike will participale fully in the
very active roie of tearning pertner. Along with a “computer moach”, the teachers and students
#il] form a leam involved in the process of problem salving, the creation of new investigations
and the design of exlensions.

Why wos the Meciptosh chesen? FElemeniary school math teschers employ
wenderfu! conerete teoching aids ~ Cuisenaire rods, geoboards, construction paper ang
scissars, miras, dol pager, pipe cleoners, cards, films, snd people! Children perform
experiments, act in skits, and view films all related to a key concept, such as division. The
aclivity-centred, student-oriemted clessroom enviranment reflects the credo of the elementary
teacher, who expleing thel the principle objective is to “ieach children, not mathematics.”
Secondary schoo! math leachers, as a rule do not use manipulative eids. On one sida of the cain,
they explain that students react negatively {o "kid stuff” and on the oiher, that there is liftle
{ime for discovery-jearning because of shorf periods and heavy curricyium demands. The
sofution? The Mecinlush. 4 very cleverly disguised and extremasly sophisticoted set of
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manipulative materinis fncluding scissors, grid, cajculator, markers, riler and protractor. An
eniire mathematics iahoratory rolled infoone! In addition, i was felt that the user interfoce
of the Macinlosh would reduce user anxieties {secondary school teschiers and students cen be
surprisingly intimidated hy the technology} since s forgiving, "f wonder whet if?” nature
invites plavfulness and experimentation. Furthermore, it wes fell thol {he Mocintesh will be
highly motivational since it is a new too! for most of the teachers and students, end at the same
time wili be more transparent secause of its stale of the art nature, making mast tasks highly
accessibie. In addition nefther fescher nor student wiil have 8 preconceived sssociation of this
microcompuier with irsditional CAL math applications, feaving the door open to new types of
compliter-based [earning activifies,

Why LOGO? First and foremost, the underlying philasophy of LOGO is in discavery
learning. Discovery ieerming must not be deségnated es sn elemeniary-schonl teaching strotegy.
Discovery learning chailenges studenis o ga beyand the facls, to make sense of seemingly
ambiguous or cantradictory information, and to organize and reorganize information in new
ways that are not immediately apparent {o the eve, Many meth clesses are structured in such a
wey thal the teacher is Lhe kesper of the knowledge. Homework 15 discussed. A new lesson is
taught. Semt waork is gssignerd. An extension of the lesson is presented. Homework is essignesd.
The class is gismissed Becouss the classroom is 8 centre of {esching es opposed to one of
fearning, students never develop & sense of ownership of an §dea or concepl.  In
student-cenired discoverics, the emphasis i3 on the learner ectively seeking resource
information, bringing {ogether nupgels of idsss from many areas, and organizing the knowledge
in new ways in order to hiypothesize and {est & possible solution. With each siage, cames &
stranger bond of ownership of the newly discavered idee, And Bfler atl, we like no fdeas better
than our awn, do we?

in sodition LOGO's extlensibilily and procedural organization most certainly
conirifuie to the learner igenfifying his personai procedure definitions and designing &
mansgeahie collection of thinking and problem-solving stralegies.  Since there is en
spprecistion of "belonging to” not anly the fask but the epproach used in organizing and solving
the problem, there should be some transfer of sirategy (o olher subject aregs. A Compuier
Resource {eacher in the Narih York Board of Education, end President of ECOQ's SIG-LOGD, Peter
Skillen recalis the following powerful classroem incigent as an illustration of the powerful role
pieved by LOG0 in the transfer of a concept:

Our grade Lwo/three clase had the opportunily 1o welch the averpase of tha epuce shuidde
piggybacked on a jumboe fel. When wa returned io clase, = discustion mhout epace neturzliy
erupted, One child asked {f Earth was in gpace, and in arking the question, we determined that
yes, it must be, because iL wmen’t sitling on Aoything. The discucuicn continued untii Jefirey
piped up,

“You know {U's sortof ko LOGE.”

The clask etepped, and Jooked al him curiously, as { did mysell,

“What de You mean?” | asked him coriousfy.

“Well, Earth ig {ike a procedure. it'e fike a sub-procedure ingide tha solar sysiem. The Rofar

gystom is the soper-procedure and the sofar system is {ike a suh-protedure inside the Universe.
The Universe js {ike the Super-progedure.”

Appreciating the pawer that LOG0's procedural bese has in contributing to irensfers such es
these n {he elementary schon! fevel, secondary school teachers should be encouraged to emplay
this programming langusga in their classrooms in order to promaote older stugents’ iooking at
situations in new ways.
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Thirdly, LOGO on the Macintosh is exiremely powerful. i can be lailored to mest
ihe needs of the user by cuslomizing primilive sels and memory preferences fo accomodale
graphics inyestigations, list precessing applications or & blend of the two.  1{ has other
improved fegtures such @ naturaf logarithms, a debugging menu, dritbie fije capabitities, and
usar~friendly “cut end peste” editing features and print commands.

in the first stages of the profect, the teacher-student pariners will be chailenged o
use simpie MacPaint activities o creats a variety of palygons and then using the puli-down
windows, edit the shupes to explore transiations, reflections, rofalions and symmetry
MacPaint will ablow the stucenis to acocess the task guickly, and in ariginel, creative ways.
Teaching aids such as acefate rulers and protreciors, tracing paper and hardcopy will be used in
tha discovery explorations, end problems witt be fully discUssed in the spirit of {eamwark,

Althaugh ihe MacPaint program is pawerful enough to creste visual models of many of
the princtples of transformational geometry, the students will soon discover that they have no
condrot aver such factors as exaci co-ardinate placement or exis incrementation, nor are they
creating a iruly dynomic macel of the fransformation process. it s at this paint that LOGO will
be introduced os the teol that is nesded to explore these concepts {o {heir fuliest.

After an sppropriate opportunily to explore the simple primitives and editing
features of LCGO, the teams will be challenged fn work co-operatively to design a
super-procedure that will assist in tha exploration of the products of fwo or more
transformations {eg. What is the preduct of lwo tremslations? two roletions?  iwo
reflections?).  After creating ihe first procedures, LOGD can be used ta "What 17 extensively.
Teams can gxperiment with mirrors thel are pergllel or mirrors thol intersect. These
exercise, aithough relatively simple ond cerfainly standand in mamy LOGO meth appiicatians,
will he used as the springboerd, fe. ths introductory exercisa in which every studeni is
assured same gegres of success and that fs used {o build confidenice and compatencs. As well, the
explecetions will heve accomodsted many types of learners - those who require @ structure,
those who use top-dawn prablem-solving strategies, thase who employ hotfom-up techniques,
and those who demand to be challersged beyond the visthie Hmits af the tesk,

Onc2 the learning tesms have buill their persanal microworld far exploring
{ransformeations, they will be challenged to explore new concepts, such as fectaring trinomials,
but with a difference! Too often studenis memorize formulae and apply “rill in the blank™
recipes in order lo errive gt the correct response without really spprecisting thet & formula,
for example is mergly one representation of 8 mathematical igea. This is most svident, as a
class compleles every chepter with the predictoble WORD PROBLEM section. Unfortunately,
for most students, word problem exiensions ere noi perceived es 2 naturs! exiension of a
particutar unit, but rather are viswed as a topiC divorced from the mefn theme.
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in this portion of the project, studenis will be challenged to pul their LOGO knowledge
{0 use and inherently extend their mathepatical knowledge by censiructing visuai models of
trinpmials tn order to build a general algerithm and an interchangeable algebraic/geometric
undersianding of the concepl. This is giametrically opposed to the more traditional classmoom
lesson in which sludents are esked to soive (desiruci?) a series of such probiems using the
iragditions] "recipe” approach, By preating a dynamic LOGO modei, reality and significance will
be added {0 expressions suchas X< - 5x + 6. Square of side x, reciangles and unil squares are
physically agded and remaved from {he modet, with the learners determining the appropriete
operations .

J,___,_._
H H a I

Create n Flynamic modal to illusérate Create a dynmaic madal to llustrote
the ralationshia tstwaen x2 + 2%+ 4 the relationship betwaen x2 ~Ox+ 6
and ix + 1)2, and ¢ - 73 (x - 3}

As E. Peuil Goldenberg reminds us in his book Computers, Fducafion and Special
Heeds, “learning lo calculale is not an edeguate objeclive far sthool maethematics.” When
students are efforded the oppariunity of learning LOG0 and through LOGO learning about math,
they will recognize a formuia as having interraiated components and st a Jeter point should be
ahle to rely upon visual models to determina whether or not an algebraicaily delermined
solution is raason%biex If then the learner is confronted with a word problem thet reduces {oan
equation such as x* ~ 7x + 12, tha lask of drawing a disgram will nof seem fo be an "add-on” {o
please tha leacher as part of the mark aiiocakion in the “Rutes to Follow For Yord Problems”
recipe, but rether a nsturatl step in deciding upan and testing a reasonabla answer - & far cry
from computing the answert

As an extension, simpie building-block procedures using squeres of side X,
rectangles end unit squares cowld be empioyed to build dynamic and visual models of the very
obstract notion of “completing the square,”  Grade twelve textbooks continue o introduce and
discuss this very troubfesoma concept exciusively in algebraic terms. When esked “What must
we ol to xZ - 6x 10 make It a perfect square?” meny students and teachers do not have a
visual mathemetical mode! upon which o rely. Il the lssrner builds procedures to expiore
geometric models of expressions such &s "Compiete the square for: x2 - Bx + 13andxZ + 10x
+12", then fulure activities are not reduced to a serics of steps applied to both sides of an
equetion, for exsmpie, but are mesningful. The lesrner hes proposed conclusions about tha
interchenpeable algebraic/geometric nature of such expressions, is continually testing the
rensonableness of those conclusions, snd will be chollenged Lo opply these newly~discoversd
cencepts to extensions end new situations.

The following probiem, posed by Johnson and Rising, in their teacher education book
Byidelines for Tenching Mathematics outling the follgwring probiem,

A fixed tircle of radius 3 has its centre at Lhe point (3,0)

on the x~ax/a, A second circle has its cenlre ab the arigin,

its radius is mede lo spproach zerg. Consider Lhe fine

Joining Lwe poinls on this sacond circle: Tha intersackien

wilth Lhe y-axis and tha intarsection wilh {ha other circle.

How far fram Lhe origin witl this iine intorsacl Lha x-axis?
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Al first glance, H may appear o draw logelber many cesmingly
unrefated parts of mathematics, and vet, as we study the problem under the numerical
microsoope, we recognize that its sciulion provides the jearner with an insight info the preeess
of limits, As the learner creates this model in dyramic LOGO furm, there will be the discovery
that as the variable cirtie shrinks, the points of intersection of the line with the x-axis move
further to the right; however, even &s ths procedure is modified, there will be the discovery
that the ling does not mave lo the right an unbounded distance, No matler how small the radius
of the variable circle becomes, the point af intersection of the line and the x-axis cannot exteed
12.

Once more, it will be impossible for the learner io conclute thal the feacher “fixed” the
example, snd demonstrated a disgram of 8 one-time phenomenon, since the visual model was
built, refined, tested and spplied by the learner atone.

There are hatiles to be fought, hawever, Why?

First of all, there are still the realities of the classroom such as Jarge
numbers of studenis, voluminous curriculum, limited hardware and student evaluation. This
schema dogs not provite the answers to those problems. What the schema does address is the
more global issue of implementing the process of change in the traditionsl epproech to math
teaching. However, the tescher is not abandoned, because the introduction to LOBO will
emphasis pedagogical stretegies such os: tailoring investigations not only to meet the needs of &
variety of learners bul to satisfy the course requirements; including group projects and
conversational evaluation techniques; and sharing of hardware and knowledge resources with
other staff members. The Jig-Saw approach enacted!

Secondly, teachers ace iraditicnally reluctant to become co-iearners.
The dynamics of the classroom environment will change absolutely in the implementation of
such a (0G0 project; however, since the introductory sessions will be conducted using s
learning~team approach, lescher anxieties should be reduced. The teacher will have {irsi-hand
experience {in a non-threatening environment) of his/her emotions! response in shifting the
locus of cormtral ta the student. No longar will the tescher simply tell students things. The role
will be of master poser of challenges and questions. But how does one deal with the unanticipated
guestions, the tengential explorations, and the accumulation of resources? How dogs anz deal
with looking st familior questions through different eyes? There are some answers {o the
questions, however, in that through the introductory sessions, the eacher will haye been
guided in the development of 8 strategy for {ull implementation of LOGO-based math units and:
built a framework upon which to extend the philosophy and prectica of such program toa full
rlass of students.
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Mext, most leachiers and siudents anticipate computer-based math
appiicatians o be CAL activities. Tney will nol immediately Tepognize the approprialeness of
programaming a compuier iva math ohass, nor will they instantly sppreciaie the efforts that
must De 13ken In ontiact resturces and GRSIGN expizrations in 0 apen s compuier environment

fasily, ihig project 15 naf suggesting tha{ LOGD be integrated inda the
curricuium, but that i s possibie to Dese sections of {he curriculum on L0G0 investigations.
In other words, the hypothesis is thet through foousad chellenges, LOGG can leach key
mathematical concepts, and stitl preszrve the noiizn of discovery,

{n conciusion, we return to the notion of lists. Lisis of tescher names
awafting In-Service trafning | isis of support mechanisms for classregm computer-using
efucators. | ists of stralegies for making LOGO work in the classroem, Lisls of LOGO challenges
thal zan teach mathematical potisns. Lisis of questions to be asked in arriving at a possibie
sofution. Lists of resource information. Lisis of procedures. Lists of discoveries. Lists of
gxlensions.

There is much o be done to see this project come ko fruition inorder
that the conerete melerials generated can he shared with classroom teachers. And what will
guaranteg its completion? Lists of dresms.

1 would 1ike to thank the Apple Education Foundation
Tor s0 kindly awarding me the necessary hartware
and sofiware for buitding a “To Be Shared” coileciion
of chaltenges and strategies for actively employing
LOGO in the secandary math classroom. | would atso
like tp apologize {o the Foundation for being stighily
behind schedu e,

t would elso like f¢ sincerely thank Pal Rogers,
jointly appointed to the Mathemetics Depertment and
Facuity of Education at YORK University for her
time, creative ideas (Trinomials & Completing the
Square), skillful quesiions, enthusiastic comm itment
to quality education, and know ledge of the languoge of
the turiiet
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LGGO AND LINEAR ALGEBRA

One of the best ways to learn a new concept is to teach it Eo sSomeane
else., We are taking an independent study course in which wes have
found this o be true. 0One of the projects we have been working on is
transforming basic linear algebra algorithms into Logo. Loga is a new
concept far us, By engaging in this praject we have hoth been
sharpening our linear algebra skills (by teaching linear algebra to
the computer) and learning a new powerful computer language,

The first major problem we come across is haw to represent vectors and
matrices (and distinguish between tha twe) using Lopgo. This is solved
by using lists.

The vector (1,2,3) is represented by the list [1 2 3].

123
The marrix (4,5 6) is represented by the list [{1 2 3}[4 5 6][7 8 9]}.
7848

It is important to be able to recognize the differences between
vectors and matrices., For example:

11 2 3] is a vector while [{) 2 3]] is & one-by—three matrix, and
[ {13127 {3} ] is a three-by-one matrix.

As we learn more about Logo and lipear alpebra, it becomes easier to
write basic procedures combining the two. It is very simple to
transform vector algebra formulas into Logo procedures once we are
able to perform the three basic operations on vectors (addition,
scalar multiplication, and dot product). We call these three basic
operations ADDV, SCALEV and DOTP,

Our program DOTP uses Loge primitives. It is as follows:

TO DOTP :VECTOR.A :VECTOR.B
IF COINT :VECTOR.A = 1
[OUTPUT (FIRST :VECTOR.A ) # (FIRST :VECTOR.B)]
OUTPUT
(FIRST :VECTOR.A} * (FIRST :VECTOR.H)
+ DOTP (BUTFIRST :VECTOR.A) (BUTFIRST :VECTOR.B)
FND

Now thar chis is accomplished, we are able to define component (COME)
mueh like we would in linear algebra. In linear algebra, component is
defined to be the dot product of wvector A and vector B divided by the
dot product of vector B and itself. In our Loge procedure component
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LOGO AND LINEAR ALGEBRA
is as follows:

TO COMP :VECTOR.A :VECTOR.B
OUTPUT (DOTP :VECTOR.A :VECTOR.B) / (DOTP :VECTOR.B :VECTOR.B)
END

Using these simple procedures, we can build other, more complex
procedures. Tor example, in linear algebra, if A and B are vectors,
the projection of A on B is defined to be the scalar product of B by
the component of A on B, OQOur Logo procedure locks like this:

TO PROJ :VECTOR.A :VECTOR.B
OUTPUT SCALEV (COMP ;VECTOR.A :VECTOR.B) :VECTOR.B
END

Once vectors are easily manipulated, the operations on matrices soon
follow with little difficulty, The procedures dealing with matrices
are written by applying the vector procedures recursively to the rows
of the matrices, For example ADDM is defined in terms of ADDV:

TO ADDM :MATRIX.A :MATRIX.B
IF :MATRIX.A = [] [OUTPUT []]
OUTPUT FPUT (ADDV FIRST :MATRIX.A FIRST :MATRIX,B)
(ADDM BUTFIRST :MATRIX.A BUTFIRST :MATRIX.B)
END

In the same mannper, SCALEM can be defined in terms of SCALEV,
However, multiplying matrices is a bit more diffieult, In linear
algebra, matrix multiplication is defined as follows: if A and B are
matrices, and A is m x n and B is n x p, then AB is m x p and the i, j
entry of AB is the dot product of the ith row of A and the jth column
of B. For example:

1 2 3 2 1 29 19
4 0 1 3 6 =
7 2 15 6

Because we represent matrices as lists of rows, it is difficult to
multiply a row of one matrix by a column of another matrix. To remedy
this problem, we have developed a procedure to take the transpose of a
matrix, Transpose takes the i,j entry of one matrix and turns it inpto
the j,i entry of another matrix. For example:
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t /123 147
456 | =258
789 369

The transpose of B is taken in our procedure MULTM (by taking the
transpose in a separate procedure, time is saved because the transpose
is only taken once instead of edch time the transpose is needed), Our
procedure looks like this:

TO MULTM :MATRIX.A :MATRIX.B
LOCAL "T TRANSPOSE :MATRIX.B
OP MULTMM :MATRIX.A :T

END

Our procedure MULTVM takes the dot product of any vector A with
each Tow of a matrix T. MULTMM uses recursion to take the dot product
of each row of a matrix A with each row of a matrix T. They are as
follows:

TO MULTMM :MATRIX.A :T

IF :MATRIX.A = [] [ OUTPUT [] ]

QUTPUT FPUT MULTVM FIRST :MATRIX.A :T MULTMM BUTFIRST :MATRIX.A :T
END

TO MULTVM :VECTOR.A :T

IF :T = [] [ OUTPUT [] }

OUTPUT FPUT DOTP :VECTOR.A FIRST :T MULTVM :VECTOR.A BUTFIRST :T
END

Our talk will elaborate on the preceding topics and will also include
a discussion of other procedures that we have worked on. Some of
these procedures calculate the cross product of two vectors, the angle
between two vectors, the equation of the plane containing three
points, and the length of a vector,

For the remainder of this school year, we have several projects in
mind, We plan to: work on a package which will use Logo graphics to
illustrate linear transformations of the plane, write a routine that
will reduce a matrix to echelon form, and write a general determinant
procedure.

We feel that by working on this project we have accomplished a number
of things. Because of the procedural aspects of Logo, it is easy to
understand how linear algebra is based on basic algorithms which can
be called to do more complex problems. Also, while we have been
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reviewing linear algebra and learning Logo, we have been creating a
useful package for future linear algebra classes, Finally, we have
reinforced the theory that teaching something to someone {in this
case, the computer) strengthens the teacher's grasp of the subject
matter et hand.

Kenneth E. Bouley
Stephanie L. Ragucei

¢/o Albert Cuoco
Mathematics Dept,
Woburn High School
88 Montvale Ave.
Woburn, MA 01801
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THE SUMMERMATH PROGRAM: A CASE STUDY IN USING LOGO

One of the wonderfui features of a language like Logo is that one can
use it as a tool to heip teach other subject matter. Anexample of thisisa
program that runs for six weeks everg summer at Mount Holyoke College.
Called Summermath, this program is esi%ned to help high schooi Iglirls who
have had trouble with mathematics learn io understand, enijog, an
appreciate the suh%ect. The program is now starting its fifth summer, and
since 1982, over three hundred and fifty girls have attended the program,
caming from as far awa% as Alaska, the Dominican Republic, Nepal, and
West Germany. Most of the girls come from other parts of the country and
thus live in a dormitory on campus, getting their first teste of what
college life is like. Inaddition, there are several local non-residential
students who attend each summer. The girls have three ninety-minute
math classes each day Monday through Fridey. The classes are a
Fundementa}l Math Concepts cless, a series of three two-vweek math
workshops (which the girls selecf), and a Logo computer class. In
addition, they teke recreation, erts and crafts, and creative writing
classes, go on trips on weekends, and participate in various other
activities in the residential life part of the program.

The purpose of the computer class is to give the girls a chance to use
the mathematics that they have learned previnud% h# applying it to a
variety of interesting math-related projects. Each class consists of
approximately twelve students, who work either in pairs or alone, and one
or tyo teachers. All the classes cover the same basic core of Logo
material and mathematics, although the method of presentation and choice
of activities is left to the individual instructors. This enables us to tailor
the material more to the specific needs of the group we have. Since many
more qirlts are now coming in with previous computer experience, and
since their mathematical backgrounds vary as well, this summer we are
planning to g]r_'nup the students according to their programming end math
experience. This will enable us to focus the projects even more closely on
the specific material that they have had.

The format we use is on informal lecture/lab arrangement. If we want
to present a new programming concept, mathematicat topic, or activity for
the girts to do, we do this as a %roup. We illustrate the material using the
blackboard, and then demonstrate it on a giant-screen television that all
the girls can see. Most of the class time, however, is aliotted to hands-on
work at the computers by the giris. This is because the best way to
acquire an understandin% and appreciation for mathematics is to activeiy
use it as much as passible, and thus we want to give the girls ample
opportunity to do this. In keeping with the idea of leamning by doing, we
use a project-oriented approach in the computer classes. Projects give
the girls a chance to tie together all the ideas that the? have learned thus
far and incorporate them into their work, and thus chalienge them
considerably,

The projects we use are specifically designed so that cover several
important mathematical topics, particularty ones that students often find
difficult. The projects emphasize both understanding the ideas, as well as
knowing how to use them. Some of the topics we explore with the giris
are the perimeter and area of a circle, ratio and proportion, the

© 19686 by Naomi Bolotin
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trigonometric functions, and transformational geometry. In addition to
emphasizing the mathematical aspects of the projects, we also teach
students about structured programming. Modularizing one’s work requires
a kind of logic and formalism of its own, just as does mathematics, and
thus provides further opportunity for the students to be exposed to this
kind of reasoning. In addition, it gives students practice using
higher-leve] thinking skills, which then carries over into their classroom
work when they return to school in the fall.

The one requirement of the computer portion of the program is that
each girl complete a final pro{ect before she leaves. The final project is
similar to the other projects that the girls do ell summer, with the added
feature of giving each girl a chance to explore a particular topic that
interests her in depth. Usually this is done starting at the end of the
fourth week, when the girls have acquired enough ﬂenerat pr%ramming
knovledge to be able to implement something on their own. The projects
must either explore a mathematical topic or else require the use of
mathematics in their implementation. The computer room is open in the
afternoon and evenings as well, so the qirls are free to come if they want
additional time to work on these, or help in doing them.

Logo is an ideal 1anguage to use for Summermath program because it
lends 1tself nicely to mathematical projects and activities, and is in
keeping with the program’s phitosophy of learning by doing. During the sixz
vreeks of the program the girls actively experience and use mathematics
as a tool, something which many of them have not been accustomed to
doing before. As they do so they grow to understand the concepts better,
os yrell as to appreciate the importance of whet they sre learning and to
realize the relevance of mathematics in their lives. |t is refreshing to see
the change that occurs in them during the course of the six weeks. Many
start out as passive learners, students who depend on us for initiative and
?uidunce, ond who ore retuctant to try difficult projects. However, by the

ime the program draws to an end, they have become active, independent,
self-starters who look foryard to and very much enjoy a challenge.
Perhaps even more important is the fact that the work they do at
Summermath, especially the Lngn projects, helps to increase their
self-confidence considerably. As a result, vhen they return to their
schools in the fatl, they have a much more positive self-image because
they realize that they too have the ability to tackle and master
mathematical material, e feeling that remeins with them for life.

® 1986 by Neomi Bolotin
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What Good is Object-Oriented Programming?
Jeremy A, Jones

Coral Software Corp.
PO Box 307
Cambridge, MA 02142

Object-oriented programming languages are starting to become available as either whole new
programming languages like Smalltalk, or as extensions to existing programming languages,
like Object Pascal, Objective C, and Neon. Object Logo is a version of Logo that has been
given the features of an object-criented language with the addition of a few new primitives.
These new primitives can be used interactively and incrementally in the traditional Logo
programming style. This facilitates the introduction and use of the interesting and powerful
concepts of object-oriented programming. This paper explains what object-oriented
programming means and describes several types of things it is good for.

What is Object-Oriented programming?

Obect-oriented programming means different things to different people, but all interpretations
have one thing in common: the programming environment supports a special data type called
objects that have both state and behavior. A Logo turtle can be thought of as an object whose
state is its postion, heading and pen-state and whose behavior is defined by the commands
that it will respond to, like FORWARD and RIGHT. However, Logo is not truly object-
oriented since users cannot create their own objects.

Objects can be thought of as a collections of variables (state) and procedures (behavior).
Each object can have its own versions of particular variables and procedures. For example, a
turtle object could have its own version of FORWARD, say, that draws dotted lines.

Objects have a mechanism for sharing their state and behavior called inheritance. Once an
object is created, it is often useful to be able to create other objects that are similar to it. It
would be inefficient and inconvenient to have to duplicate its procedures and variables, so
Object Logo allows you to create new cbjects that are “just like" existing ones. The new
objects are said to inherit from their prototypes. The new objects are called descendants or
children of the prototype objects, which in turn are called the ancestors or parents of the new
objects. Inherited procedures and variables are not copied, they are shared. Objects can
acquire their own versions of procedures and variables, in addition te their inherited ones. For
example, you could create a turtle that inherits the moving and drawing behavier (procedures)
of the Logo turtle while maintaining its own position and heading (variables).
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What is Object-Oriented Programming Good For?
It facilitates the creation of rich computing environments.

Microcomputers are becoming more and more powerful. They now have enough memory to
load a large number of Logo programs at one time. It would be nice to have a wide variety of
procedures available all the time, but imagine the nightmare of keeping track of them. You
would have to keep track of what procedures depended on what, you would have to worry
about name conflicts, and you would have to organize things so you could find them. Objects
provide a very convienient way to do this. Related procedures and variables can all be kept
together in objects so that you can see what they depend on, and procedures can easily be
shared using inheritance. Objects can be used to build modular systems where each object
has a "published” protocol - the set of procedures and variables accessible outside of the
object - that allows it to be used without knowing anything about ifs internal details.
Inheritance also allows objects to be organized in a hierarchy where specialized objects
inherit from more general ones.

It encourages exploration and learning by example.

Having a wide variety of organized and accessible programs is great for learning. It is much
easier to learn from seeing how things work than from reading explanations. Existing
programs can be organized into conceptual units that can be easily "browsed”. Such
exploration is encouraged by having numerous examples to look at, modify, and experiment
with.

It is casy to "get your feet wet".

After looking around this rich environment to see how things work, it is easy to try your hand
at modifying it without the fear of permanently altering anything. You can make a new object
that inherits some existing state or behavior, and redefine procedures in it without affecting
the state or behavior of other objects. Knowing that you can play with things without
breaking them encourages exploration. This goes right along with the Logo philosophy of
learning by doing.

It facilitates the construction of general purpose programming tools.

Anyone with much experience in programming knows how repetitive it can be. How many
times have you written a binary search routine or a specialized sort? A general purpose
object-oriented sort can be written that will take any ordered collection of things and sort it.
The collection object needs to be able to get and store things by index, and the objects to be
sorted need to be able to compare themselves to the other objects in the collection. If you
have a list or an array of some objects, you can simply define greater-than for those objects
and then sort them automatically. Smalltalk implementors have developed a comprehensive
set of such general purpose programming tools for their systems.
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Different behaviors can easily be combined,

Object Logo allows you to create cbjects that inherit from any number of other objects. For
example, if you have a voice-generating talker object, you can make a talking turtle by making
a new object that inherits from both the turtle and talker objects. Object Logo also provides a
simple mechanism for combining the behaviors of several inherited procedures into one. For
example, when you define a procedure DRAW, you can then say USUAL.DRAW anywhere in
the definition. This means do the usual DRAW, or the DRA'W that would have been used if
the current DRAW procedure did not exist. If all of the inherited DRAW procedures do a
USUAL.DRAW, then the new DRAW will perform a combination of all the inherited DRAW
procedures.

It simplifies the creation of user customizable systems.

Using objects, a system such as a spreadsheet or word processor can be designed with
customization in mind. Each piece of a complex system can be a black box that can either be
used as is or customized. This kind of modularization is generally a good practice since
complex systems need a lot of refinement. An entire system could be an object that is used
as the prototype for a new, user-customized system. A whole new genre of applications can
be written in Object Logo that encourage people to figure cut how they work and tailor them
to their own needs

It is easy to have multiple views of the same object.

While programming, you often want something to appear in different ways. If you have some
data in an object, you might want it to appear in tabular form, as a bar chart or as a musical
melody. A simple way to do this is for the object to have several children objects, each of
which has its own DISPLAY procedure. Since objects have full access to their parents'
variables and procedures, they can display that information in their own specialized ways.
The view that each of these cbjects displays can then change as the parent object changes.
View objects can be used for any type of transformation, such as data reduction or the
correlation of several different parent objects.

It is a easy to network object-oriented systems.

An object-griented programming environment can itself be thought of and implemented as an
object. If many such systems are networked together, they can access each other in the same
uniform way that all objects are accessed. They can ask each other to do things, or even
inherit capabilities from other systems. People with networked computers can easily share
objects with each other, encouraging interaction and group projects.
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Proposal for Presentation
LOGO 85

Submitted by:
Anne Bergeron and Renaud Nadeau
Logo Computer Systems, Inc.

Building Microworlds in an Object-Oriented LOGO

One of the best-known "objects" in the world of computers is, without a doubt,
the LOGO turtle. It has an internal state and the capacity to understand
commands that transform this state. These characteristics are significant in
the success of the turtle geometry microworld. Building programming
environments and microworlds seem to have a natural place in a language
which supports object manipulation.

A demanstration of two examples of microworlds defined with an extension to
the LOGO for the Macintosh will be given.

The first is an environment to create interactive animated cartoons. The
second is designed to explore the warld of mation-related physical
phenomena.

Discussion will focus on object-oriented tools used to develop these
microworlds.
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GENERALIZED TURTLES:
MORE 'OBJECTS TO THINK WITH'.

Joop Ringelberg

LOGO CENTER NEDERLAND

The question 'is there LOGO after Turtle Graphics?' will be answered in a different way in this
presentation: by extending the concept of the graphics turtle to a general moving, writing and
reading object, and putting this generalized turtle to work in other fields than TG, we think we can
offer the user both a greater sense of control over the computer and narrow the gap between TG
and list processing.

An important idea behind TG is that of wansfer of knowledge. This is best characterized by
Papert's adagium of the turtle as an 'object to think with'. So by slightly extending the turtle's
basic repertoire it can be turned into a useful device for many applications. As a matter of fact, we
only emphasize what is already there: the turtle's ability to read things from the object it is standing
on (such as reading coordinates). Consider for example a textturtle, or cursor as it is usually
called. Like a common graphics turtle its has a position, it can move in several directions, it writes
things - why not have it read from the screen as well? The same can be said of a disk turtle for
example. In short, all Input-Output operations can (in principle) be thought of as turtles moving
over various surfaces and having them read and write.

Also, the turtle's existence as an object has been made more explicit. Telling a graphics turtle to
move forward amounts to explicitly sending it the message to do so:
SAY GTURTLE

FORWARD 100

In the same sense, a turtle on the disk is explicitely told to move to a certain file and to read a list:
SAY DTURTLE

TOFILE "MYFILE

READLIST
However, we expect a result from such a turtle action: so LOGO tells us there is a resulting value:
RESULT: [ this is the first list in the file myfile]

It is obvious that such an expression can be thought of as a functional expression in the sense
that it returns a value that could be passed on to another function or yet another turtle. Thus, the
important concept of expressions resulting in a value is intreduced in the turtle world in a natural
way, even though TG is usually thought of as 'dealing with side-effects’.

We have implemented all Input-Output in our system in this way: graphics turtles, text turtles for
textscreen manipulations (for example menu's), music turtles for the manipulation of voices, tiles
and sprites objects to design soft buttons and icon controlled instant environments, turtles to
customize disk and tape I/O, printing on printers and reading from the keyboard, tustles for using
paddles and joysticks; all these devices can be controled in the same universal way.

One of the prospects of this project is yet further extending the object concept. There is no reason
why LOGO users should not be able to create new objects, organize them in classes and define
new methods and messages. Turtles are indeed good 'objects to think with', but as Papert has
noted, turtles are only the beginning: we should have more useful exciting objects to think and
play with.

For further information:

I. Ringelberg

LCN

PO BOX 1408

6501 BK Nijmegen The Netherlands
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ABSTRACT

Liddy Nevile,

Barson Research,

335 Johnaton Streaet,
ABBOTSFORD, 3183,
Victoria, Auetralia.

While there is a reasonable amount of literature about the design of
microworlds in Logo emerging, there seems to be little written about what
makes one microworld more appealing, more powerful, than another. This asepect
of microworlds has aesthetic qualities, and as such 1s perhaps least
explicable in computer acience terms. Nevertheless, I believe it is the most
important, and that the aesthetics of microworlds should be discussed 1f only
so they become describable.

In creating a number of microworlds to support the learning of such concepts
as three-dimensional repreesentations of space, isometric and perspective,
tessalations in terms of reflectione and. transformations, data-bases as
intelligent collections of inter-active data, the concept of recursion itself,
and so on, we have confronted above all the question of what metaphor will
best estahlish a link between the user and the knowledge in the system?
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LEARNING FROM LOGO

When the first Logo papers emerged with dreams of children creating wmeaningful
microworlds for their own purposes, and incidently building powerful learning
govironments in which they could absorb knowledge by osmosis, the imagination
of many was fired.

The reality, fifteen years later, is that teachers (as a group) do not know
how to encourage this activity on a long term basis, that the learning does
not have obvious enough transfer into the standard school syllabug, that
programming skills fall far short of the needs of the programmers, and
generally that what was promised is being doubted.

¥We, in Victoria, have been teaching and using Logo for more than ten years,
and yet do not feel any urgency to abandon the task. Instead, we battle harder
to broaden the cultural support for using Logo, and argue that even when there
is oot a lot of hard-data repearch reports which prove the effectiveneas of
Logo, there is potential which should and could be realised. This is so, ve
oay, despite the fact that the inherent weaknesses in Logo are well
recognised, and that for many, the use of Logo 18 exhausted, after the "using
it for computer awareness’ stage.

For the laat year I have worked hard to discover some metaphors which 1
beliave are to a large extent the missing links in many Logo usera’ knowledge
basa.

The need for simple metaphoric representations of Logo itself have been
responded to more formally in recent years. For instance, Brian Harvey haa
vritten his chapter on recursion four times in one book, to facilitate the
reader’s comprahension of thie process (1).

In 1985 a number of papers appeared which offered suggestions about how
microworlds could be designed in Logo. These wera not to be uped for teaching
programming techniques as such, but as enviromments for learning about
gomething in particular, e.g. balance. The knowledge which the user would be
expected to bring to the activity might vary, and so might the learning which
would take place.

In reaction to what appeared to be a ‘soft option’ compared with those an
enviromment such as Logo could offer, I undertook some work to produce
microworlds for school upoe which would bridge the gap In what I felt was an
appropriate way.

The basic design criteria were roughed out as follows (by myself and Colin Pox
who has worked on this project with me):

1. that any microworld should have a low threshold entry point in terms of
Logo programming skills, even if the programmes themselves uase "advanced"
techniques;

2, that any microworld should have a subject content vhich would benefit from
the support of an environment such a&s Logo could provide;

3. that the use of the microworlde should be two-fold: while offering
interesting contexts for using and developing programming skille and
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activities, they should also offer atimulating subject-specific environments
which could be used independently of programming skills;

4. that while each microworld should be geen as & unit in one sense, 2 number
of increasingly sophisticated sets of procedures should be provided for
interaction with the microworld;

5. that while all programmes should consist of eagily examined and altered
procedures, the procedures which control the asystem should be eagily
identified and modified for personal use;

6. that as far as posesible, Logo and its associated epistemology of learning
developing from a fragmented base of knowledge, should be presented in an
exemplary fashion.

The last of these design criteria is of course the most elusive.

How can a topic be represented so that a number of people with differing
backgrounds and styles of learning can benefit from the same environment?

Andy di Sessa suggests that in time there will be sufficient knowledge about
the learning procese and the knowledge which people bring to a learning task,
for up to design microworlds which can reapond to the knowledge of the

learner (ii). What seems to be the problem then, is whether, with this
knovledge, the microworld designers will choose accuracy or appropriateness as
the inclusion criteria for their microworld.

It geems that the stumbling block for many microworld ueers, is not the
smallness and relevance of the knowledge embadded in the microworld, but the
way it 18 presented, accessed, modified, and thus learned.

A slmple microworld example might be one with a set of procedures which merely
extract an element from a set and print that element. For instance, given a
ligt of nouns, a procedure called NOUN might print one of the noumns, chosen
randomly. Some such sets may be subject aspecific.

When I wvas uelng these procedures with a group of curriculum developers in New
Zealand who preferred cricket to computers, their attention was captured vhen
they related their work to cricket, Within a short time, the cricket
microworld (which had lost its identity as my set of procedures) contained an
extensive data base of information about cricket, There ware lists of the
acceptable actions which take place on the field, of the positions in which
cricketers are found, of the scoring which results from certain events, of
1llegitimate cricket acts, and even of the comments which Aussie commentators
make about New Zealand cricketars.

What were the critical elements of this microworld?
I believe the original starting point, a very simple gentence of the type

DOG BITES BILL
and which became

ROUN VERB ROUN
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was the key to the exercise.

In a number of ways thias was a metaphor for the collection of cricket
information, for a data base, The informationm about what happens was easily
gathered, and recognized as guch, under the heading ACTION. Further
information stores could be made under the heading NWOUN but more headings soon
needed to be added. All the time the metaphor was wused to support the
activity: each time new classifications were developed, sentences using the
new information were Tun to test the waterial. The relationship of one plece
of information to another was testable according to the "does it make a
gensible sentence?' test. In the same way, the information itself could be
tested according to whether the sentence conveyed a meaningful cricketing
gituation, or not.

Thig 15 mot a new, or unusual, use of Logo but the example is often
trivialised unnecessarily, I believe.

When computer users are struggling to use computers to work with information
using other data schemas, they are often confused by the results they achleve.
I believe that moving from paper and pencil collections of data to computer-
bagsed ones is often a wasteful exercise because the computer is expected to be
just a bilgger electronic collection modelled on the paper and pencil version,
The power of a collection of data in Logo 1e of another dimension, and until
the user can create a metaphoric representation which can be used to conslder
what 1s being done by the computer, the computer’s power will be neglected.

Mike Sharple’s boxes are a good example of this (iil). He has created a
microworld which uses the metaphor of a box as the contalner into which some
information can be put. The problem 1s, however, that the information which
goes into one box may well be a box itself, and other boxes may be expecting
access to the information in that element/box too. Thus the model of this data
collection is difficult: it is mot a hierarchically organised set of
information, it is not a set of records which is related by eimple matching,
and so on. It is not just a computer version of what can be done with paper
and pencil. In fact, the model has the same sorts of attributes as the
recursion one which Brian Harvey was dealing with in his book. It 18, in a
gense, merely an extenslon of the NOUN type example above. But the difference
is that the extra dimension which ie added is not trivial or easlly explainped.

I believe that to a large extent the value of a microworld depends upon the
appropriateness of the metaphors upon which it is designed. The asentence 1s so
simple a wetaphor that it is often not recognised for its role, It 18 so

power ful that its role can be redefined time and again according teo a very
wide range of situationa, styles, and users.

I hope that in time we will be able to learn to look for good metaphors, and
80 be able to offer some more satisfactory answers to those who question the
value of Logo in education.

(1) di Sessa, A., Enowledge in Pleces, Address to the Fifteenth Annual
Symposium of the Jean Plaget Society, 1985,

(11) Harvey, B., Computer Science ~ Logo Style, HcGraw-Hill, 1985,
(111) Sharplee, M., Coguition, Computers and Creativa Writing, John Wiley and
Sons, Chichester, 1985.
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Teaching Pascal With A “Logo™ Philosophy

Ursula Wolz
Columbia University

1. Introduction

At first glance it would seem that the teaching of Pascal and the teaching of Logo would require
different methodologies and philosophies. Logo encourages an exploratory approach to program-
ming whereas Pascal requires a rather strict top down design discipline. Yet in an introductory
freshman programming course at Columbia University, & Logo perspective proved effective in con-
veying basic programming concepts, and in motivating students. This presentation will describe
how a “hard core” Logo teacher taught a Pascal course in a formal classroom setting. It will dis-
cuss the curriculum and objectives required by the Computer Science Department - which are an
extension those on the Pascal Advanced Placement Exam, and how Logo teaching methods, such
as exploration, debugging, personalized projects and an emphasis on “powerful ideas” were used.
In particular, the presentation will discuss how recursion which is even “harder” in Pascal than in
Logo was introduced.

2. The Course Objectives

Although this course was an entry level computer science course at an major university, the
basic content of the course bears strong similarities to the Advanced Placement Exam in Pro-
gramming. The course is intended to teach potential computer science majors the fundamentals of
Pascal and introduce them to good programming practice through topdown design and stepwise
refinement. The course is also intended to cover the basics of computer literacy such as the parts
of a computer system, ond to introduce ideas from computer science such as algorithm analysis.

The course has a well established curriculum which relies on a required text. Individual instruc-
tors have some iatitude in how they teach the course provided their students become “proficient”
in Pascal. The students are extremely passive, since the course has a lecture format. Assighments
are usually small programming exercises with known solutions. Furthermore, the compiled nature
of Pascal, along with its cumbersome syntax require an attention to detail that often subverts any
emphasis on the larger programming ideas.

Under these constraints it became apparent that to teach this course successfully and at the
same time maintain some integrity, a modified Logo approach would be necessary. The next section
outlines how both the course and a Logo approach were adapted.

3. Using the Logo Philosophy

The fundamental goals, as seen from a “Logo” perspective would provide the students with a
sense of how to go about tackling a complex programming problem, how to debug it, and to realize
what kinds of limits exist. Furthermore, it was hoped that students would develop some of the
“hacker” mentality to think their way through a problem alone or with peers and without resorting
to experts. Finally, it was hoped that students would come to understand the “powerful” ideas of
programming such as proceduralization in a context beyond the syntactic limits of Pascal,

In order to do this, the course content was organized around the fundamental constructs of
programming, rather than around syntactic topics of Pascal, An emphasis was placed on how to
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implement a particular principle such as iteration or modularization, rather than describing the
nuances of the differences between specific Pascal commands.

The class itsell relied as little as possible on lecture. The students were expected to have read
the appropriate chapters from the text before class. Although some time was spent intraducing
specific aspects of Pascal, most of the class time was spent in & socratic dialogue between the
instructor and students developing solutions to problems that illustrated & particular construct.
The major emphasis was on thinking about how to solve problems. When specific topics such as
storage needed to be introduced, concrete models such as boxes were used. For example, in order to
demonstrate how a program goes {rom statement to statement, the instructor “stepped through”
the instructions on the Hocr, much as a young child “plays turtle”.

Homework assignments were given every other week and were graded. They were designed to
separate programming constructs from Pascal syntax, and to give practice in both. Each assignment
consisted of three parts, a modify problem, a debugging problem, and a programming problem.

The modify problem consisted of n correct Pascal program which the students were expected
run and then modify. It was intended to model techniques for using a particular construct. The
meodification involved thinking about how another Pascal command could accomplish the same
task. For example, one assignment contained a number of procedures. The students were asked
to identify which procedures might be better expressed as functions, and to modify the program
accordingly.

The debugging problem was intended to help students avoid the major syntactic pitfalls of the
Pascal commands that were being introduced, The problem consisted of a carefully constructed
buggy program, with o description of what the program was supposed to do. The program also
contuined semantic bugs that beginners are usually likely to create. The intent was to give the
students experience in encountering certain kinds of bugs, and to encourage them to think about
how to eliminate them. Furthermore, the semantic bugs forced them to “step through™ what the
code did, and often shed light on how exactly a particular command worked.

The programming problem was intended to give the students an opportunity to see a problem
through from start to finish. It was hoped that the modify and debug problems had provided
sufficient practice in Pascal, so that the focus in this part of the assignment could be on the
solution design and not on syntactic detail. Whenever possible, the problem was left slightly open
ended, so that students could use their creativity and initiative to come up with solutions. Needless
to say, there was rarely one “correct” solution.

4. Recursion in Pascal

Recursion had the potential to become a rather difficult subject. It is not easy to express
recursive ideas in Pascal. Concrete models such as a recursive turtle procedure that calls itselfl and
causes a turtie to run infinitely do not exist in standard Pascal. Furthermore the text introduced
recursion near the end, only in the context of mathematical induction, and without any strong
concrete models.

The goal in teaching recursion was to make the students’ exposure to recursion gradual and as
concrete as possible. Models were first introduced that illustrated recursion as a phenomenon that
appears as an allowable expression of Pascal syntax. Later programs were introduced that carefully
traced the stages of the recursion, much as a turtle traces the levels of a recursive Logo procedure.
Only at the end was recursion put in the context of induction and its place as & powerful expression
of mathematical ideas.
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5. Summary and Recommendations (If T had to do it again)

There were many constraints on the way this particular programming course had to be taught.
Whether the approach is the most effective introductory computer science course is not at issue.
Rather, the course was intended to teach good programming style using Pascal. For better or
worse, the content of this course is becoming a national norm. I believe that the teaching of such a
course can be greatly benefited by a “Logo” perspective. In & future version of this course I would
like to incorporate even more of Logo. In particular, I would like to spend the first third to half of
the semester using the Logo language, with the same approach in class and in the assignments as
described sbove. At first, the models would center on turtle procedures with & gradual shift to list
processing. Only in the second part of the course, when the “powerful ideas” had been adequately
presented, would I introduce Pascal. The remainder of the course would be spent exploring the
differences and similarities between expressing solutions in Pascal and Logo.
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I0G0 86. The Third International logo Conference, M.I.T., U.5.A., July 9-11, 1986.

TOWARDS AN ARTISANAL USE OF COMPUTERS

Their application to the design and study of three—dimensiconal forms

by HORACIO C. REGGINI
Buenos Aires, Argentina

In any discussion of computers in any field, among the most important factors to
be considered are the people and cultural settings around computers. These
beliefs are keystones of this presentation dealing with the computer as a medium
of expression for the artisanal description and creation of three-dimensional
forms.

The process a person follows to define a form with Logo¥* resembles the work of
an artisan. Like the artist, the artisan pauses frequently while she works,

and in accordance with her progress, she often corrects or changes her plans.
The tools the artisan uses are neither complicated nor do they require deep
knowledge to use, and every accomplished form carries in itself a characteristical
seal that shows the style, knowledge and aesthetics of the artisan who made it,
Tt is my conviction that it is possible and desirable to follow an artisanal
approach using a modern instrument like the computer under the control of a
simple and powerful language like Logo., The integration with the machine is
intense and straightforward; the user works through trial and error, and
continuously modifies the work., The procedure that defines a form reveals
personal idiosyncrasies and abilities beceuse the same form can be described

by different people in different ways. The computer can be used as a

versatile medium that only acquires efficiency inm the hands of people with the
imagination and skill for creative work.

My presentation consists of two parts. The first part shows the application of
3-D-Logo to the design of forms in space, showing once more the power and
elegance of intrinsic differential geometry and modular procedural thinking.

The second part is devoted to the application of 3-D-Logo te the study of some
architectural landmarks like the famous St. Mark's Sguare in Venice and
Michelangelo’s Campidoglio in Rome.

#IDEAS Y FORMAS: Explerando el espacio con Logo, Horacio C. Reggini, Edic,
Galdpago, Buenos Aires, Argentina, 1985 (IDEAS AND FORMS: Exploring three—

dimensional space with Loge).
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—-— Logo irr Chirna =--
ww Ky Molly Watt and Danlel Watt -~

Logo In China

by Mally Watt and Damiel HWatt
Edacational RAlternatives
Gregg Lake Road

Antrim, New Hampshire 03440

What are the passiblitities for Lago in China? Do Seymour
Papert?s concepts of YPiagetian learning; ... learning
without curriculum, " and “the computer as pencil, ¥ readily
availabole to ali learners whenever needed or desitred, havea
meaning i & highly centralized mation of 1 billion peaple?
What would educators brought up in a system that emphasises
large greoup rote laarming, wmake of Logot*s emphasis on
iearning by doing, and children as builders of their own
intellectual structures?

As we write this, we are preparing to spend four weeks
teaching Logo to some of Chima’s leading educators. During
the month =f June 1386 we will conduct arm intensive hands—~om
workshop for 840 educators in Beijing, at the invitation of
the Curriculum arnd Teaching Materials Research Institute, thse
organigation respansible for curricualum development for
hundreds of siillions of elementary and <acondary school
students throughowt China. Qur pian is to present an overview
af Loga progvamming armd educaticonal activities, with
particular emphasis on the powerful ideas embedded in the
language ard or: learning through nands-on experienca., In
agdition to sharing our collection of Leoge microworlds and
activities built by teachers in the US and Canada to cortect
Logo to a number of different curracdium argas, we wiill work
closely with workshop participants to create as wmary
conrmections as possible betweer Logo, and Chiva’'s educational
weens and asgirations.

Im our presentation we will share our experiences in China,
witn enamples of wogo projects carried cut Dy workshop
participants, and slides of the workshop setting and
activities. We will describe the reactions of the workshop
particpants te Logay, arnd disciyss our sense of tne
implications of Logo®*s philosophy of educatiorn for education
in China.
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LE0GO AMD IMDIVIDUALITY:
Personnal patterns of iearning in Logo
Models te promote individuality: Logo-videe-clips

by Francine Bonnier
Pierre Tremblay

if Uri Leron raises the question of "twa LOGOS" refering to two kinds of LOGL
language, we raise the question of "two LOGOS" refering to two kinds of LOGO
practice:

1) A Logo that preises conformity: Logo being taugh to students
step by step, or being used to teach & known concept, in & known
waYy. Ewxercises and lessons are then used in a formal
traditionnat way, organised in a curriculum wilh predetermined
pbjectives. in this praclice, chiidren are juged unabied of
{earning by Lhemselves in an efficient profitabie wey. The
teacher is a leaching aduft controliing whal is being learned.

2) A Logo thet praises individuality: Logo is given Lo chitdren so
Lhey can work on their own, buiiding their own patterns of
jearning, structuring their own way of thinking and being sble
of crealing their own objectives. The tearner is lhe person
controliing what is being |earned. The aduli must not teach, but
Ue a resource person, & facikitator

We have been warking with this fater kind of LOB0 in Lwo schaoof settings, ong
for deaf children and one for reguier children. We have icoked in the recent
LOGOD litterature and have found very few people working in this same
perspeclive. is this why we have Lhen heard so |itlie about new paths in
learning, so few aboul changes in patterns of fearning or changes in Lhe sncial
structure of fearning?

In our daily practice of an "untamed LOGO" with children aged S to 13, we have
observed and gethered informalion on a great variety of personnal patterns of
{earning huiit by the children to struclure their own way of thinking:

-Patlerns modeling the choice of digits.

-Patierns modeling the aclions the child decides to undertake:
patterns to lhame the keyhoerd, the Lurtie, a primitive;
pallerns Lo explore, to grope abaout, to try, to aimed al ar
Objective; patlerns to search for ney ideas..

-Palterns modeting & reaction to a LOGO message: patterns 1o
answer, patlerns {or debugging, palterns for trying again,
patlerns for checking over...
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-Patterns modeling the keeping of & piece of work: patterns for
copiing, taking notes, putting into procedures, saving,
printing, using files...

-patierns modeling the organisation of ane's wark, patterns
for starting, ending a task, patterns for collaborating with
another person, patterns for seeking or giving help...

In the first part of our presentation, we shall illusirate & few of these
individualiy designed patierns by giving exemples taken directly from the
children's work. What seems so astounding about these patterns is their
personnal touch. Even if twa children have very similar patterns, there is
always & difference that is very important to each ane of them. Like a pair of
shoes, the more you use them, the more you make them yours: the mare you
are at ease with them, the more you use them in different situations or for
different purposes and the more you can accomplish and tearn with them,

In the second part of our presentation, we witl use Logo-video-clips as
models to show how individuality, originality and creativity can be promoted
in & Logo culture. As an example, one video-clip is titled: "A turtle that
expresses herself”. In this short video one can see a dancing turtle, a
turtie-torpedo sinking a ship, a turtie crashing into & wall, a turtie falling
down a stairway, & turtle dissppearing into a hole, and a turtle tetling a story.

Finally, we will discuss with the participants the question of two Logos in
sharp contrast. Does this mean two very different trends in education? Two
different philosophy? Two different kinds of attitudes towards the learner?
Is a neat choice to be made (one not being able to choose a midline, a melting
pot of both being impossible}?
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Ilae Schenk
Feb.25, L%?8%S

LOGD B4 FRESENTATION

Titiet IN TOQUCH -
Wwith LOGO

With 20 people saying hello to each other,- how many handshakes
are there?

At the Fenn School in Concard, a rclass of Sth graders becams
guite excited when guesses and answers to this guestion led to
an intereating math problemy, and sowme very graphic
problem-snlving with LDOGO,

LOGO-pattern-~thinking bherame very rsal and a part ot lite thew
couid TOUCH, that made SENSE.

Will my presentation of slides, videntapes and LOGD animatione
meet the challenge of capturing and recreating the lively
athmosphere of puzziement and waonder, excitement and discovery,
vihich happened in this ciasgroom and others, where
LD@E0~adventurers of all ages get IN TOUGH with a new way of
seeing?

I shall certainiy do my best to make it so -

Coming to LOGO from the visual arts, my approach has always
besn and remained a primarily visual, sensary and intuitive
one. @Wuite consciously and intentianally, I never went far
beyond the “"beginner’s stage* in Turtle Graphics, both in my
own work as weil! as in my teaching.

One o+ the reasans tor this is my +ascination with the
freshness and spontaneity of the BEGINMNINGS, the dimscavery
stage of anything., A new day, a new wyear, a new life, a new
experience -

I=sn*t it most often at the faundatipn, the fundamental level of

anything, that one is closest to the great simplicity of
essence?
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Another reason: Right from the start, before knowing much more
than FD and BK, RT and LT, WRAF and REPEAT, anhd of course
PEMREVERSE, -~ wonhderful and often almost magical opportunities
suggested themselves to me for using OGO graphics and
animation as tools for vigual thinking and symbol-making.
Having since gone only some small distance beyond these
fundamental beginnings, I have never yet come even close to
exhausting the creative potential of these powerful tools.

In comparing notes with my LOGO collegques, it seems that I have
created, without really intending to, my very own LOGO
"Microworld", in which the first and foremost principle is to
keep IM TOUCH with my own learning experience; to become
intensely aware and get IN TOUCH with the fundamental realities
of the physical, sensory warld around me, by seeing them
reflected in the motion and rhythms of my LOGO patterns.

Something very similar seems to be happening to my students, -
children and adults alike.

From setting in motion and reflecting on some baric patterns
and LOGO rhythms, there is a logical step to getting IN TOUGCH
with the fundamental guality of rhythm and intermittency of
natural phenomena, with one’s breath or pulse-beat the most
immediate at hand.

And what perhaps intrigues me most essentially!

Regardless of age or interest group,- I find that in working
with people at this level of fundamental discovery and
archetypal symbology,- a quite genuine excitement and
enviranment of personal growth develops spontaneously, putting
participants IM TOUCH with themselves and each other.

It is my hope that something of that very nature will happen as
I'll share this presentation with you.
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YICKI CARVER. CUOUORDINATOR, FLAYING TO WIN LUMMUNITY CUMFUIER CENIER
1761 tfhird Avenue (kKear kbntrance) NY, NY LU0 (1) 569 4077

In the spring of 1981 1 became committed to learning Logo, to
learning with Logo, and to becoming involved in the work of the Logo
group —- for three reasons.

The first was to learn math. I was a math-dropout. At age Z2 I
read ZEN AND 'THE ART OF MOTORCYCLE MAINTENANCE and, for the first
time, had an inkling that there was a whole world of creative,
controversial, intriguing and relevant mathematics and that it
=pemed to have been systematically hidden away from this basic,
working class, public school kid. I read GUDEL, ESCHER, BACH, by
Hofstadter, and discovered that this hidden math was incredibly
funny, but not easy. Then I accidentally stumbled upon MINDSTORMS
and knew 1 had found a road I could follow to this math without
getting too lost too often —— a road with familiar markings.

The second draw was political. I wanted to learn about computers.
because 1t seemed obvious that technology was the craitical element
1n the next socio—economic revolution. LComputers seemed to be a
+undamentally new kind of tool with a powerful tever eftect.
Information and expertise in this area was empowerind, and 1| was
uncomtortable with a state of attailrs 1n which a talriy nNarrowly
detined group ot white men held most ot that i1ntormation and
expertise. | wanted some, and 1 telt the world I lived 1n would b=
sater and o+ better quality 1+ people ot all varieties shared 1n the
development, care, and use ot this new tecnnology. BHut, Now o0d vyou
get the intormation and expertise 1n the tirst places 1t 1s
inevitably +iitered throuagh those who currently hold 1t. Ihe +1rsi
teachers come from the group "i1n power'. Again, my reading ot
MINUDSTURMS told me this expert and teacher was aware and willing to
speak on the politics ot choice 1n machine design, language design,
teachimg practices, public access, and so on. Fapert continues to be
among the very few in the field who regularly speaks on these issues
witn students, teachers, and the public at large.

The third attraction grows out ot the other two, Because of my own
life experience as a student (a female, first generation college
graduate from a working class Midwestern family), 1 choose to put my
energy toward the politicizing and empowering of peopie 1n oppressed
and excluded groups. The particular focus of my work, again based
on gersonal issues, is helping people recognize their inherent
intelligence and the value and extent of their learning through lite
experience, encouraging them to apply that intelligence to solving
personal and societal problems, and enabling them to use the
intellectual acumen thney®ve developed so far to take charge of their
own learning and extemnd their study to any area they choose.

Logo 1s a wonder+ul tool for use in such work. It provides a medium
+or expression o+ skilis and i1ntuitions that have been developed 1n
less academic pursults. Hecause thilis expresslion takes place 1in &
high—-prestige context (Ine Lomputer) and bears obvious connection to
"m1gher” academic arenas (mathematics. PNYS1CS, and lingulstlicsi, 11t
makes a power+t+ul 1mpact omn the process ot reversindg institutionally
entorced and generally accepted stereotypes of whole groups ot
people ——stereotypes that are o+ten bought i1Mnto by the strugaling
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VICKI CARVER., COORDINATOR, FLAYING TO WIN COMMUNITY COMFUTER CENTER
1741 Third Avenue (Rear Entrance) NY, NY 1002 (212) 3569 4077

student.

I rememoer, in my mid-30*'s, discovering that there was such a thing
as the heuristics of proolem—solving and that I was good at using
them and that I had developed these skills over 15 yvears of tap and
ballet dancing and as many more years of figure drawing. Drawing is
seeing, with the eve and the hand—arm-body, and seeing is traming
and retramino and reframing as many different ways and from as many
difterent viewpoints as 1t takes to see the thing well enough to
draw 1t. Lt 15 putting oneself in the place of the model 1n order tao

teel the muscles that are contracted and stretched anmd where there
1S tension and where there 1s complete relaxation, L+ yvou ars
curious about the heuristics ot dancing, come to this session. |
suspect we couid add pasketoail and +oothall, auto mechanics, +olid
medicine. and so on tao this list.

ln this session. L W1lll address the i1ssues desctribed above +rom the
viewpolnt o+ student and +rom my expariences as a teacher 1n
cCOommMuNlty educatlion 1n a Hlack Midwestern community and 1n MNew Yortk
City’s Bl Harrio (also known as kast Harlem) and similar
neirqghborhooas.

I believe that any success I have experienced 1n accomplishing the
Work that drew me to Logo 1s owing to the fact that [ have examined
and reclaimed my own learning experiences and become aware of myself
and others as we exist i1n and are influenced by political and social
institutions and theories. This has enabled me to pay better
attention to the people with whom I work; to be more creative,
flexible, and responsive in the classroom; to use such tools as Logo
more effectively: to foster an environment that inspires that
revolution in education many of us have sought.

'heretore, much of this session will be spent on participants being
invited to tell their own experiences as learners —-=how did they get
s0 smart’? What ao they wish would have been different? Row did they
learn to solve problems? What is still hard about it? What important
thinking skills and expertise have they developed i1n out-~of—school
learning? How have oppression i1ssues e+fected their learning? What's
touwgh about working with students? How are their students effected
by oppression issues? What are their students® 1mmediate and
pressing problems and concerns’y Has anyone tried addressing these
1ssues 1n class——putting the class eneray toward soiving the
proolem? Lan LogD anatogies he nalptul 10 such dlsSCcussionsy How
aoout the reverse?’ Do they “think out loud" when they are solving a
prooiam witn the class or Witn lndividual studentsy Lan critical
pedagoqy by applied to public school classrooms and how's What are
same successes they nave seen wWith students using Loco and
distovering they could apply skills learned outside ot school to
Loao pursuitsy HOw about students appliying skills |earned wlth Looo
to out-ot-school pursuits’

fhe +act that these questipns and issues are 1nspired by the cail

tOr papers to an educational computing conference adds evidence tao
one of the great surprises to emerge +rom observations o+ the
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VICKEI CARVER, COORDINATOR, FLAYING TO WIN COMMUNITY COMPUTER CENTER
1741 Third Awvenue {Rear Entrance} NY, NY 10039 {21228 4077

increasing educational and personal use of computers by the broad
population: That the prevailing eftect of camputers on people seems
to be primarily affective.
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Prof. Ruth E. Sower
Cabrini College
Radnor, PA 19087

NATIVE AMERICAN PUPILS’ RESPONSES TO A LOGO LEARNING ENVIRONMENT
The focus of the proposed presentation for LOGO 86 will be =&
project conducted at the Tuba City Boarding School in Tuba Gity,
Arizona. The purpose of the project was to investigate how
Navajo and Hopi children learn when using LOGO. An hypothesis of
the study was that increased language and cognitive activities in
the LOGO programming sessions would lead to improvements in other
subject areas that are dependent on language development and
reasconing. While the study was conducted for one semester and it
is well known that definitive work in this area will require
longitudinal studies, it was felt that the present effort might
produce some modest changes in some cognitive measures. Also
ethrniographic data were collected in order to evaluate the
ralative conditione in regular classrooms and in the LOGO
classroom. Student behavior in both settings as well as student
talk and teacher talk were cbserved and recorded for further
analyaia.
The presentation will include information concerning the
following parts of the study:
1. An explanation regarding the unigue learning needs of the
Native American pupil
2, A discussion of the suitability of LOGQO as a learning medium
for Native American pupils,
3. Discussion of the project, the subjects, and the method
4. Presentation of the outcomes of the pre/post testing
5. Discussion of ethnographic data collesction technigues and
outcomea

&. Suggestions for future research based on the present study
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The atudy waa conducted from 1-5-86 to 4-25-86 at a Bureau
of Indian Affairs boarding school housing 9S00 primary age
students, g¢grades K-8. A randomly assigned group of 30, 4th grade
pupils were assigned to an experimental group and 30 others to a
controcl group. All were tested using the Raven Progressive
Matrices, the Peaboby Picture VYocabulary Test and the school‘s
standardized achievement tests. Other information collected for
evaluation purposes included:number of siblings, whether parents
were employed, age,and whether the child lived at the school or
commuted.

The experimental group met in groups of six for LOGO
instruction for 45 minutes per day, four times per week for a
periocd of ten wesks. In addition to working with LOGO, children

wore encouraged to use the word processor and write stories +to

accompany LOGO drawings. Children kept Jjournals of daily
activities. They alsoc prepared a book of their work for the
entire ten week period. Une researcher made detailed recordings
of LOGO classroom talk and behavior each day. Regular

observations of the experimental group subjects were also made in
the regular classroom settings.

The research was conducted as a sabbatical research project
by the presentor, R. Jawer, Fh.D. Associate Professor of
Education, Cabrini College, Radnor , Pa. Some support was
provided by a grant from AACTE and some support was provided by
the Tuba City Boarding School. A Gabrini <College student
teacher, Lisa Nolan participated in the teaching of the LOGO

classes and in the data collection procedures.
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Romancing the Turtle:

Logo in a Wulticultural Environment

Working with Logn is like reading a romance novel.
There is a sense of exhilaration, creabivity, achievement.,
even the supernatural (the Ah Ha!) come irom Logo useage.
Logo can be mcere than a culture, it becomes a passion. ihen
1 wenl to the dictianary, I found the following:

ROMANCE: a narrative depicting heroic or
marveious achievements, colorful scenes,
chivalrous devotion, unusual or even
supernatural experiences or other matters of
a8 kind that appeal tov the imagination.

The above use of the definition "romance™ reminded me
of some extraordinary microworlds constructed by some of the
children I have worked with. “Teaching experience in Oregon,
Guatemala, and New Mexico has given me the opportunity to
work with various groups of learners from a variety of age,
ethnic and cultural groups who have all been romanced by
Logu. I have seen these learners resolve many classroom
related problems successfully, often in truly distinctive,
creative and unusuval ways. Given the similar learning
environments, teaching tasks, and curricular constraints, it
is my opinion Lthat ansuers appear to be resolved in a

universal or "international™ manner. For this reason Logo

Daniel C. Orey, nN.A,
Departmernt of Curriculum and Instructiocn
in Muiticultural Teacher Education
Coilege of Education
The University of New Mexico
Albuqguerque, NM 87131
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is a good tool in which to attempt a cross-cultural study

between distinct groups of learners.

Cognitive psychologist Robert Sternberg describes
intelligence as being constructed of three important areas.
The first area is the basic thought or mental processes,
which he calls components. The second area discusses the
synthetic abilities we have. This is the ability to cope
creatively with new situwations and practical skills. The
third area, the contextual aspeckt, deals with tacikt or
implied knowledge that enables people to succeed in everyday
life. Intelligent behavior as defined by Sternberg is:

mental activity directed toward purposive

adaption to, and selection, and shaping of,

real-world environments relevant to one’s

life.
Given certain kinds of experiences, it would seem possible
then to develop specific activities for any person. MHis
work may give us a stronger reason to use Logo for the
deveiopment of certain mental processes. Logo activities
and microworlds could therefore be developed that have an
approprialte context for the learner. Activities that play

upon the romance or passion in the child.
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It may be found that ihe learning achieved by children
using the same Sprite activities in one location may be
gualitatively different than Lhose done by children of the
same age in another place or culture. Logo may be able to
assist children from different learning traditions in the
acquisition of experiences that Seymour Papert has said help
strengthen scientific weakness that exists in some cultures.
At the same time it can give scientifically "macho™ cultures

the ability to experience non-traditionai forms of learning.

In the summer of 1983, T traveled to Guatemala with a
microcomputer and Logo software. 1In so doing, I believe
this became the first introduction af Logo programming
language and its pouwerful ideas Lo Highland Maya children.
This informal study proved a hunch of mine, as well as
demonstrating the feasibility of cross-cultural Logo

research that later became a pilot study.

in progress we have a study that is looking abt the
differences that exist in the mental processing of Logo
activities by fourth grade students in three culturally
distinct locations in Guatemala, Mexico and New Mezico. 1
hope to conclude this presentation by discussing the

preliminary findings from our pilot study in Puebla, Mexico.
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LOGO CULTURES — HUMAN-CENTRED LEARNING SYSTEMS

Karamjit § Gill
SEAKE Centre, Brighton Polytechnic, England

KEYWORDS: Design; Special Education: Adult Literacu: Logo
Philosophyj Human—centred Sustems; Socio-cultural Context

This presentation will discuss some of the issues on ’Logo
revolution® raised bu Brian Harvey in his letter on LOGO B4 and
will attempt to emphasise the role of Logo as a culture rather
than a programming language. It will further discuss how the
SEAKE Centre’s work has built upon and extended the Logo
philosophu for designing human—centred systems for special
education. adult literacy and training.

Observing discussion on Logo at various forums and
looking at some publications and literature, it 1is not
difficult to form an impression that " Logo revolution" may

have changed its course. Logo is presented as uet another( of
course for creative learning} progaramming lanquage suitable far
designing and implementing school curriculum. The vocabulary
used for presenting Logo e.aq. computer graphics, recursion and
problem solving is not very different from the vocabulary used
for presenting any another programming language withkin the
context of school based learning environments. If we consider
the area of computer literacy, Logo is again presented as a
programming language suitable for curriculum implementation bu
many practitioners. The debate on Logo vs Prolog or Logo vs
BASIC again gets confused because of its focus on programming
rather than on iearning philosophies.

It is this presentation of Logo as a prodgramming language
that =eems to have led many computing practitioners and
teghnicallu~oriented teachers to " integrate Logo with a

certain body of traditional curriculum". This focus on
integration has also been influenced by the so called 7
information technology revolution® which has led to the

development of computer literacyd curricula mainly in terms of
the computer and computer programming. Slogans such as 7
rands~on—experience’, key—-board skills and word-processing have
been propagated by powerful *interests’groups such as
gavernment bodies., training agencies and computer manufacturers
with an aim of selling computer literacy to general public as a
panacea for all economic and industrial ills of Western
societies., Within this scenario of computer literacy, tThe
computer is perceived as a cost-effective tool for traditional
education on the one hand, and as a source for providing
low—level technical +training to new generation of industrial
workers on the other hand. It is therefore not surprising that
many traditional and technically-oriented teachers and
practitioners have tended to use Logo as another programming
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language for implementing curricula for computer literacy. This
technical focus of computer literacy has given a false sense of
security to a large number of people attracted to and involved
in this literacy compaign. But it has done very little to
enbance human skills and human cognitive competences of people
for coping with the new technological changes. If Logo is also
perceived and seen by public as being used a techrical tool for
propagating this retrograde concept of literacy, then it is
Justifiable to be concerned about Logo being * stripped away ?
of its philosophy of learning.

However, if we consider some of the presentations at the
LOGO 85 Conference e.g.: MIT HIGH DENSITY SCHOOL PROJECTS C
Denise Pasaillonl, Computer Cultures ve computer Classroomsl
Aaron Falbell, Computers and Illiterate Womenl Fatima Seye
Syllald, On EBEeing Creative [E Paul Goldenbergl, Logo and The
Artsl Pamela Sharpl, then we can take the comfort that Logo
philosophy and its culture is alive and well. But these
presentations of Logo are centred around a few model projects ¢
which are obviously central to the philosophy? and a small
number of committed Logo workers. The focus of these
presentations is not on programming but on the learning domains
and learning issues such as social interaction, moral and
cultural experiences, guided discovery and skills transfer. The
difference between this socio-cultural focus of presenting Logo

and the *programming’ focus discussed earlier shows a
distancing between the * Beymour Papert’s philosophy of
learning " and the ° programming practice’ of lLogo. This

distancing 1is further enforced by the predominant emphasis on
machine-centred approaches to education and training, which
regard human creativity and learning as secondary ey
acquisition and depositing of technical skills.

This distancing between Logo philosophy and its *public?
practice mau go some way to answering Brian Harveuy®’s question:
" Whatever happened to the {(Logo} revolution?". It is not over
yet, It got misunderstood, misrepresented and misinterpreted in
many circles. There are, however, positive sign on the horizon:
computer literacy hopefully hkas had its haydays and its purely
technical format is likely to fade away; MIT’s projects on
Logo/Lego should provide pragmatic models of social
interaction; Logo culture is becoming extended by the
availability of new technologies such as video disec and speach;
more and more arts and social science teachers and researchers
are bocoming involved in the creative applications of new
technology.

We at the SEAKE Centre has always regarded Logo philesophy
as a source of inspiration rather than Logo as primarily a
programming language. In 1981, we initiated a special education
project CAAAT ( Computer Aided Animated Arts Theatre ) which
aimed to develop interactive learning tools for children with
learning difficulties. In the initial stages of our work, uwe
used Logo for our prototyping work on language development and
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soon realised the potential of Logo philosphy for designing
learning environments for social interaction. Now this work
includes projects on: i) Language and cagnitive development for

school age: children and children with learning
difficulties{moderate): ii) Social and moral skills for youth
with learning difficulties (moderate); iii) Multi-lingual

language developments and iv) Life skills ( safety) for adults
with mental retardation. All these projects are based on the
social communication and 1life skills needs of learners, and
take into account their social and cultural experiences. The
design of these projects use programming languages and caombine
techknologies of interactive video ( both video tape and video
disc ), computer animation, text and sound in ways
appraopriate to the domain of learning and the needs of the
learner.

In 1983, we initiated an adult literacy project on ° Rasic
Education in Mew Technology and Literacy ’ for disadvantaged
adults including women from ehnic communities. Logo philosophy
of social interaction once again provided a framework for
designing an interactive learning system for English as a
language for social communication rather than English as a
second language in the traditional sense. Women students were
actively involved in the selection aof the learning domain,
formulation of the language learning needs, and the evaluation
of the system at all stages of its development. The domain of
diet and health provided a knowldge base of the students® diet
and health needs and their needs for gainino access to health
facilities and resources. The domain also provided knowledge
about the health care resources provided by the health
authorities, and social communication and training needs of
health staff. A prototype program has been developed in
Microprolog and will form the basis aof an interactive system
for diet planning and health. Initially this sytem will be
developed #or training of health visitors and nursing staff
within a multi-cultural context. Later on, it will be extended
+g meet the learning needs of women from ethnic communities.

From our experiences at the SEAKE Centre, we conclude that:

~Logo philosophy of children—centred learning can be used
as a powerful focus for designing human-centred systems for the
@ducation and training of disadvantaged adults. However, the
domains for adults should focus an their social and life skills
needs and buwild upon their social and cultural skills  and
experiences.

- Problem solving cannot be divorced from the life
experiences and life expectations of the learner. Learning
takes place in dynamic social and cultural domains and neot in
carefully structured environments so beloved by experimental
scientists. Problem solving, in the context of social
interaction, is about transferring human skills and human
knowledge between and across social domains, and is therefore
not " amenable to engineering-style solutions”.
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AFPLICATIONS OF TURTLE GEOMETRY, GRADE 12 CALCULUS STULENTS

Beverly Mugrage
The University of Akron

FEYWORLS: Logo, Turtle Geometry, High School, Advanced Topics, Evaluation

Central- Hower is an inner city magnet school adjacent to the campus of the
University of Akron. In December, 1985 both schools began to work together
on a project involving two classes of caleculus students at the high schoogi.
ne of the classes of students worked daily on Logo during their iunch hour.
On two days a week, an instructor from the university was present to pose
chatlenging probiems and to trouble shoot.

Students worked on projects from each of the following areas, their
creativity often activated by ideas from Abelson and di Sessa‘s Turtle

Seometry.

1. Models af animal behavior,

2, Vector analysis,

3. Turtle motion in three dimensions, and
4, Topology.

Both classes were tested prior to the beginning of the project on figure
classification. The test presented the student with four figures with a
particul ar property, four figures lacking in this property and then asked
the students to choose from among five figures that one which belonged with
the first set of figures. A number series test was also administered at
this time to both groups. &Since both classes will study a module in Fascal
on which they will be tested at the end of the school vyear, these test
results will also be compared.

Videotapes of student work and of student comments and reactions to their
wark are being made.

For further information, contact
Beverly Mugrage
ODivision of Associate Studies

The University of Akron
Akron, Ohio 44325

295



Mathematically Rich Explorations

Mathematically Rich Explorations in
Turtle Geometry for Secondary
and Undergraduate RMathematics Students

Turtle geametry in the Logo environment provides an excellent opporiunity for
graphically exploring mathematical ideas. The exploration of poly procedures, in particular,
provides an opportunity for integrating Logo, mathematical concepts, and mathematical thinking.
Explering poly pracedures leads to the investigation. of mathematicat cancepts underlying these
procedures. Mathematical thinking is the vehicle used and developed in this process.

While the use of paly pracedures for developing mathematical ideas at the
elementary leve! has been well documented, polys also pravide an excellent environment for
exploring higher level mathematical ideas with secondary school and undergraduate mathematics
students. This paper will describe how twa poly procedures and a duopoly procedure can be
used with such sludents. The exploration of these procedures involves mathematical concepts
fram furtle geometry, number theory, algebra, and vectors. A wide range of problem-solving
techniques are used including observing, collecting and analyzing data, writing formulas,
inductive reasoning, deductive reasoning, estimating, deriving formulas, solving equations,
looking for patterns, looking for relationships, loaking for restriclions, and making inferences. The
benefits of implementing these explarations with secondary and undergraduate mathematics

students, and teacher fraining groups, will be discussed.

EXPLORATION #1. POLYS USING REPETITION
TOPOLY1 N R &
REPEAT :N [ FORWARD :S RIGHT :R* 360 /:N ]

END

INPUTS — :N = number of sides of polygon
:R = number of rotations or total turtle trips
S = [ength of the side

Since this procedure produces both simple polys and star palys, the main purpose of
this exploration was to determine what values the variables must have in order for each class of

poly to be drawn. The following questions were proposed to be used as guidelines:
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Mathematically Rich Explorations

1. What restrictions must be placed on the number of vedices { :N ) and the number
of total turtle trips { :R ) for a simply poly or a star poly to be drawn?

2. What relationships must exist between the number of vertices and the number of
turtle trips to generate a simple poly? to generate a star poly?

3. How many different :N-pointed polys are possible?
How many different :N-pointed star polys are possible?

4, What "family of polys" is generated for each :N ?

Concepts used include: total turning, refatively prime numbers, modular systems,

symmetry, Closed Path Theorem, and Simple Closed Path Theorem.

EXPLORATION #2. POLYS USING RECURSION

TOPOLY2 S A
FORWARD S RIGHT A
IF HEADING =0 STOP

POLYZ S :A
END

INPUTS - S = length of the side
A = turning angle

The POLY2 procedure differs fram the POLY1 procedure in that the turning angle is
given but the number of sides or vertices of the polygon is unknown. With this shift in emphasis,
the main questions to be considered are:

1. Given the turning angle :A, what is the number of sides or vertices in the polygon

generated by POLY2?

2. Given the turning angle :A, will a simple poly or a star poly be generated?

Concepts used include: {otal turning, turming angle, least comon multiple, greatest

commaon factor, properties of equalities, equations, Poly Closing Theorem.
EXPLORATION #3. DUQOPOLY -- THE INTERLEAVING OF TWO POLYS

TODUCPOLY :S1 :A1 82 A2 C

IF :C = LCM (NSIDES :At) {NSIDES :A2) STOP
VECTOR :(C* A1 :51

VECTOR C*:A2 :S2

DUOPOLY 51 :At1 :52 A2 .C+1

END
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Mathematically Rich Explorations

INPUTS - :S1= length of the side of first poly
:Al = tuming angle of first poly
:82 = length of the side of second poly
:A2 = turning angle of secand poly
C = counter
The principle difference between the previous poly procedures and the duopoly
pracedure is the way in which the polygons are generated. In the duopoly procedure polygons
are generated using the concept of vectors. DUOPOLY uses subprocedures NSIDES which
outputs the number of sides of the polygon and VECTOR :DIRECTION :LENGTH which draws a
vector with specitied direction and length. This procedures was explored to answer the following:
1. How is a poly generated using vectors?
2. Howis a duopoly generated?
3. When will a duopoly close?
4, What inputs can be used {o produce various duopolys?
5. Canthree polys be interleaved? four? N7 Write a procedure to generate
multipolys.
6. What figures can be generated using inputs for a star poly and a simple poly?
7. What inputs can be used to produce "starring” effects?
Conicepts used include: vectors, vector addition, Closed Path Theorem, least

common multiple, disptacement, and symmetry.

Beneifits of the exploration approach in developing mathematical ideas

In answering the proposed questions in these explorations, each question must first
be understoad, then a plan to solve each mus! be devised, implermented, evaluated, and revised
as needed, As noted earlier, this involves a wide range of problem-solving techniques. The
general problem-solving skills developed are applicable to a broad range of problems and can be

used in a wide range of experiences.
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Mathematically Rich Explorations

In implementing these explorations at the secondary and undergraduate level,
students are given the opportunity fo review known mathematical concepts and learn new ones
while explering the applications of both. The application of these mathematical concepts in a new
environment promotes an understanding of them, especially when students write procedures for
the mathematical concepts. For example, to write a procedure to find the least commen multipte

of two numbers, students must understand the concept of least commen multiple.

The three main benefits of explorations like these are a better undersianding of the
procedures, an enhanced understanding of the mathematical concepts, and improved problem-
solving skills. The enhanced understanding of the mathematical ideas embedded in these poly
procedures serves as a basis upon which new procedures can be written and new applications
made. They, in turn, serve as a basis upon which new explorations can take place -- and
exploration is the keyword of the Logo philosophy of education. This paper has shown ihat the
Loge explorations approach can lead 1o understanding of important and advanced mathematical

ideas, and thus is appropriate for advanced mathematics students,
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Developing and Using Three-Dimensional
Turtle Graphics Procedures
for Apple and IBM Logo

The power and versatility of urtle graphics for programming and for teaching both programming
concepts and mathematical cancepts are accepted facts among computer users. As used in Pascal, COMAL,
and LOGO, nermal two-dimensfonal (2-D) turlle graphics have limitations. Living in a three dimensional (3-D)
world and working with floor turtles naturally gives rise to the question, "{s it possible to extend the screen
turtie beyond the confines of the two-dimensional surface, to simulate the realm of 3-D space?” This paper will
describe a project which developed a complete set of 3-D turtle graphics procedures for MIT version 3.0 for
Apples, and for IBM LOGO. The paper will discuss the mathematical foundations of the procedures
developed, potential applications of those procedures, and the problems encountered in developing the
procedures.

Abelson and diSessa, in their book Turlle Geometry (1980, Chapter 3}, present the mathematical
theery underlying the development of a generic 3-D turtle. The theory is based on treating the turtle’s
position and heading as vector quantities as it moves through space.

Since tools for manipulating vectors have not been built into the versionsof LOGO that were used,
procedures for vector addition and scalar multiplication were developed. For example, the equationfor adding

vectors:

V+W =aeqt+beg+ceg+dey +fep+ge3=(a+cleq +(c+deo+(f+gle

{were e4, ep, and eg are unit vectors) was translated into LOGO code as:

TO3DADD V1 V2
OUTPUT (LIST ( FIRST :V1) + ( FIRST :v2) ( FIRST BUTFIRST V1) +
(FIRST BUTFIRST V2 ) ( LAST V1) + (LAST V2))

END
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Three-D Turtle Geometry Procedures

The procedure 3ADMULTIPLY, for scalar multiplication (kv = k{aeq + bep + ceg) = kaeq + kbes + kceg), was

developed in a similar fashion.

These procedures were then used to describe the rotation of the turlle in 3-D space. In three
dimensions, the turlle is no longer restricled to left and right rotations about an axis perpendicular to its pfane.
One must now consider movements about the three mutually perpendicular axes that make up the Carlesian
coerdinate system. These rotations will be referred to as ROLL (rotation about the turlle's longitudinal axis),
PITCH (rofation about the axis in the turlle plane which is perpandicular to the turtle's heading), and YAW
(rotation about the axis perpendicular to the turtle plane). Rotations are described relative to a reference
vector associated with the turtle’s heading, which is perpendicular to both the turtle's heading and the axis of
rotation. Thus the general vector equation for rotating a vector v through an angle A is:

Rotate (v, A) ={Cos Ajv +(SinA)Perpv
This equation Is translated into the 3-D procedure:
TO 3DROTATE :VECTOR :PERPVECTOR :ANGLE
MAKE "3DV1 3DMULTIPLY { COS :ANGLE ) VECTOR
MAKE "3DV2 3DMULTIPLY { SIN :ANGLE } :PERPVECTOR
OP 3DADD :3DV1 :3DV2

END

The 3DROTATE procedure is used to define procedures to rotate the turlle around each of its three
axes. For example, the procedures YAW (equilivalent to the RIGHT primitive in normal 2-D LOGO), is defined
as:

TO YAW :ANGLE

MAKE "TEMP 3DROTATE :3DH :3DL :ANGLE
MAKE "3DL 3DROTATE :3DL 3DMULTIPLY ( -1) : 3DH :ANGLE
MAKE "3DH :TEMP

END
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Three-D Turtle Geometry Procedures

Moving the turtle FORWARD in 3-D space can be visualized as moving it to the tip of a vector (Ppey)

beginning at the current turtle position (P44} and having a direction equalto the turlle's heading vectar (H)

with a length equal to the number of turtle steps. This can be written in vector notation as:
P =P+ DISTANCE XH

Representing the 3-D figure an a 2-D display surface is the final challange in developing a working
3-D system. This can be accomplished in twa ways. Paralle] projection shows the abject without perspective.
Perspective projection pracedures are more difficult to write, since the procedures must keep track of the
pasitions of both the point of view and of the lurtle. Perspective projection procedures do, hawever, present
a more realistic view of the object.

The complete 3-D pracedure package, as developed, is memory efficient, requiring approximately
740 nodes. Thus it can be used with versions of LOGO with limited work space such as 84K LOGO versions.
Speed of execution is slower than normal 2-D turtle graphics, but still acceptable in light of the larger number
of calculations needed to camy out each command. SAVEPICT can be used to save the final form of any 3-D
drawing for later use in demanstrations or in instructional pragrams.

Developing 3-D pracedures pravides an excellent pragramming exercise. Equally important,
hawever, is the value of the pracess of developing the procedures for developing understanding of vector
mathematics. The set of procedures developed can serve as very useful toals for teaching analytical thinking
skills, and as visualization iaals for producing graphical, three-dimensional displays in various subject areas
(e.g., physics, chemistry, biology) which can be manipulated by the learner. They can also serve as tools for
camputer artists.

The 2-D turtle lead to the question of the possibifity of a 3-D turtle. The 3-D turtle, in turn, leads to the
question "Why not a 4-, 5-, 6-, or mare-D turile?"
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Exploring Language
Language as a domain for scientific inquiry
® 1936 t.Paul Geldenberg

Language study makes considerable use of Logo's word/list processing tools,
a programming territory long considered "hard” in Logo.

In some ways. this programming territory is genuinely harder than turtle
moves. Turtle moves can be doune one at a time, independently of one
another, and their trace builds up on the screen just as if all the moves had
been assembled first into a procedure and run “ali at once.” By contrast,
manipulations of words and lists require us 1o plan the whole path that some
piece of data will travel before we run any part of it.

However, entry into the list-processing world has been made unnecessarily
mysterious by unfortunate choices of programming styles and inadeguate
metaphers for what is going on. We are accustomed to playing turtle, but we
are less adept at picturing the compleX interplay of procedures that autput.

Fortunately, there are are consisient and relatively simple programming
models, and many of the best language projects need little more than the
simplest of these. Further, the use of iconic programming (see my paper
with that title) helps people acquire and understand these models, and helps
them design their own new procedures. In this paper and talk, I present
some of the rationales for language-study, two of the simple programming
models, and & smail number of the very many explorations that are possible.
(The long-awailed book by me and Wally Feurzeig. also titled Arpforing
Language, is finally in press! MIT Press, late this year or early 1987.)

Clearly, one motivation for language projects is the involvement that the
studenl getls with language, from projects that exercise reading or spelling
skills to projects that ask a student to derive some linguistic rule or model
some compleX linguistic process. Far more intriguing to me is the
opportunity-a rare one—to do some reaf science! Students at any age before
graduate school are rarely in a position to have free enough access to the
data of a field to begin poking around, building hypotheses, and checking
them out. S0 many experiments require fancy tools, expensive supplies, lots
of time, and difficult techniques—radiotelescopes, swarms of laboratory
animals, trips to the Olduvai Gorge, etc. Bul our own nafive language i3 a
complex system worthy of study, and most of its data is right on the tip of
our tongues, available even to young children. Without the computer, it is
hard te play with linguistic theory, since it all dries up into paper rules and
formulas. but with a computer the explorer can use hypothetico-deductive
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technigues {Mancy lor “think up 2 rule and then test it out™) 1o inch up on the
lruth.

Some linguistic activities are so familiar in the Logo community that they are
almost embarrassing Lo repeat, but I must begin with the most common one
{reiteraling a point [ make in “lconic Programming”) to illustrate what I
mearn about the importance of picking a consistent model.

Compare these two programs for generating random sentences:

TO GOSSIP ] TO OSSP
PR (SE PiCk :FERSON PICK ATTION RiCK PERSONS OF {(3E PERSON ACTION FERSOM,
END END
TO SETUP TO PERSON
MARE "PERZ(OM {Dale Dana 3andy Chris Lesj OF RICK [Dale Dana Sandy Chris Lee}
I'E)AKE “ACTION [loves {szings tol hates kizses! END
EN
TO ACTION
OP RICY {loves {sings Lo} hates kisses|
ENG
TSETUR
TGOS51R 1 TOR GOSSIPZ
Dale sings ie Chris Qale sings to Lhris
760551iF! PR BGOSR
Sandy loves Dana Sandy toves Dana

Which is more easily learned? Put that way, the guestion is purely empirical,
but there are theoretical considerations as well. Which is "simpler” depends
upon your metric. GOS5IPL is fonger and requires PR in its invocation. But it
is also a more consistent programming model, it requires less knowledge of
Logo (0P instead of dols. quoles, and MAKE). it does not require the SETUP
step before use. Perhaps the most important feature i3 that it generalizes so
straightforwardly 10 more complex grammars, allowing, for example,
compound or compiex sentences 1o be composed from simple ones (eg.
GOSSIPZ itself) in precisely the same way that simple ones were composed
from PERSON and ACTIOM.

Here is an iconic view of the structure I prefer.
By creating sourcas that do nat TO WHO
wWHO] JDOES WHO ;JP PICK [Sandy Lee Dale ...
o

always output the same thing, WHA
but rather PICK, from a list of
TO DOESWHAT

similar items, we can use “gluing” OF BICK (loves to..] lyells at]. )

arocessors to recumblnerandomlyr £ “ £ LY ﬁ END

C SENTENCE
selected chunks of a sentence or TO GOSID

word, and, in that way, model 0P (SE WHO DOESWHAT WHO)
and erpiore the structure of language. END

< TSandy loves Lo watk with Lee] >




Because GOSLIP'S sUrface behavior is The same as thal of wHD and OUE R wHAT
—that is. all three procedures output chunks of fext—it can be used as [reely
as the other two in composing vet more compleX pieces of text. For example,
consider the behavior or these procedures:

.
BN
ARG {wHO T FREDICATE (AL 503 FREDICATE.

TC PREDICATE TS L
OF 15E DOESwHAT WHO or
END

‘II

o

yar
‘il

5

TO QUESTIONG TO GUESTIOND
O USF [wWHO TOLD VOU THAT!GOZSIR {7 OP [SE {5 1T WHO FWHOT PRERICAT
END EN

7O G0REFRE

OF {5 WHO [TOLD ME THAT] GOB%iES
END

Changing only the glue that we use but otherwise using the same structure,
we can begin a new kind of exploration.

IHITIAL VOW'j |_l|7!N'A_I.I
THINITIAL TOYOWEL
OF PICE (TR &P TH CH P p-_l r o]:' PICE Ta b oo o)
FAR N AN

END

WORD
TO FiHAL TO SYLLABLE
OF PICK MK NG G P 37 L) I OF (WORD NITIAL VOWEL FINAL:
EN - —. END
JTETAL

-

For young students having difficully sounding out words, programs of this
Kind are amusing nonsense word generdtors into which the children can
learn to put their own choices of consonanis, blends, and vowels. For high-
school science students or college linguistics students. it might be a first cut
al answering the question "What characterizes those collections of letlers
that look like an English word?" A scientifically interesting and sophisticated
question is: What is a good metric for judging the relative goodness of 1wo
competing theories aboul what makes an English-looking word?

A second territory all too [amiliar 1o the Logo community is the task of
developing a procedure that can sufflix -s to a word, changing an English
noun io its plural and changing a verb to third person singuiar, present
tense. As with the GO53IP programming, some early atlention 10 Whatl other
linguistic directions such a project might lead may help us pick an optimally
simple, flexible, consistent programming style. Suffizing suggests prefizing.
Alfixing in English suggest affizing in other languages. Follow-up projects
might incfude conjugating a French verb, or designing z system [or prefixing
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Latin-origin roots (in English} with "in-" or "ex-" Here are some of the
machines that might be developed for English.

KI5 HoP MINENT MINENT
£ 4
PLURAL NG EX iN
KISEES HOPPING EMINENT [MMINEMT

Clearly, the construction of machines like these is in itsell an exploration of
spelling, morphology, and phonology. The use of machines like £EX and N also
provides a route into elymology and semantics. How many times have you
run across a confusion between emipent! and smminent ? How does the
meaning of the root and prefixes help recall which spelling goes with which
meaning? [ we creale a machine that accepts words that end with -or or
with -id and converts them 10 the other form {ie. converting candor into
candid and =squalid into squalor), playing with it will expose some surprise
pairs along with lots of non-pairs. We will get. for example. rapor and rapid,
vapor and vapig, valor and valid, and rancor and rancid. Are all of these
words? Are the pairs really related? How do experiments like these enrich
the meanings of words?
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Explaring Language with Logo

Michael Friendiy
Yark University

[Keywords: Language microworlds; advanced topics; hist processing|

To many people, language and mathematics are worlds apart. Mathematics is precise, abstract,
and a product of formeal instruction, wheress language is less arderly, more concrete, and ordinarily
Jearned through experience and exposure. Yet they are both systems of rules snd operations,
patterns and trensformations.

In this talk ] will describe a variety of activities for explaring langunge patterns with Loga. In
the same way that turiie geametry is a caplivating gatewny to intriguing discoveries in mathematics
and art, 2nd the links between them, the list processing capabilities of Lago can allow the child to
work or play with language palterns at n wide variety of levels.

There are two central ideas; While the rules of Janguosge are Iargely implicit, we ¢ab make
them explicit, ke the rules of arithmetic, by describing 8 rule or operation of lunguage with a
Loga procedure. Second, a Logo procedure which defines s langusge rule, pattern, or operation is
& working definition which can compute with words, sentences, and ideas {just as we compute with
numbers}, snd we can use this effect to explore how language works.

1 wili illustrate these ideas in terms of & variety of Logo iangunge activities which range from
upper elementary to university level:

1. Word patterns: Plurals, MORE, Regular French verbs
2. Sentence patlerns: Genersting random sentences
3. Chomaky World: A cpe-commaond languege for exploring generative grammnr

&. Senlence grammars

b. Grammars for English-like words

c. Grammars {or pictures, stories, poems

4. Phresebooks & Boxes {after M, Sharples}: Packaging list processing for children.

Communications concerning this presentation:

Micheet Friendly
Psychology Department
4700 Keele Strest
Downsayview, Oni.
CANADA M3J 1P3

Email: FRIENDLY@YORKVM1.BITNET
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Girls, Computers; and Logo!

Yiewpoints of a 6th Grade Girly a Teacher, and a Counse’ior

Last year, during my presentation, at Logo 85 I made the statement that I knew a3ir)
participation with computers was generally much Jower than boy participation and I wasn’t
sure why as that didn't seem to be true at my school with my students. I set out this vear
to learn mare about girls vs boys in computing., 0id I get an earful and they included but
didn't stop with computers., I've been learning how the gir's actually fezel when thay
compete with the boys, be it real or imagined. Fifth and sixth grade girls perceive more of
a problem than those of lessar grade levels. Some girlsy of course, at all lavels do nat feel

a prablem exists.

This presentation will feature a demonstration by a vivacious sixth grade girly a talented
Logoist, who will also discuss her feelings about Logo and the "“boy-girl" computer
axparience. This delightful young lady is quite verbal and has definite ideas of how boys

and girls are treated differently in computing----—- and beyord camputing for that matter.

I'v= spent hours discussing these igsues with Janst and other siris, She is an excalient
zpckespersan for them., These have been very =nlightsning converzations or perhaps I
zhoald say revelations. Wa have comez a long waYy in aur saciztyy on Faser. Have we rza’ly

came that far in reatity? As ihe Young girls percaive ity no, I 2o Zalievs thare sran't

agua)
appertunities for girls within cur educational system, I do not be’feve thisy in the majority
of caces; is conscicus sex discrimipation. I also baelieve tharz are mizzcnesptions by both
girls and the significant adults in their lives. Perhaps, we, as =ducators and parents, ara
uncansciously sending ‘ncorrect zignais.

This presentation will point out the feelings many Young girls have az to the hurdles thay

Beverly and Lee Cunningham
P.0. Box L
Treynor, Iowa 51575

Janet Szemplenski
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face in gafning acceptance in the acadamic computer warld, There are also true vbstarles
that we knowingly ar unknowingly force them to avercome. Wa will then discuss how these

hurdless both parceived and real; are buitty maintained; and hew they can be removed,

When I talk to the boys about cowmputer equality I wander if I'm discussing the zame
subject. The boys have their own ideas on the subject. There arpears to be wany
discrepancies between their ideas and those af the girls, Why do the hovs and girls
perceive the same situation differentiy? Are the bo¥s so secure they don't notice the

prablems or are the giris supersensitiva?

Just as there is no thresholds no ceiling in Logo itselfy, we must assure there are no
obetacles in the path of anyY and afl whe wish to participate. We have come a long way
towards giri-boY equality of opportunity in writing and by word of mguth. Many girls feal
we have not progresced near as far in the real wprld as we would ke to think, Until girls
perceive a real change we have not been suczessful ng matier what we write and what we

say,

Or. Seywmaur Papert succinctly ctates in Mindstorms: in respect to the zhijld az an
gpistemologists "children appropriate to their own use maizrigls they #ad shbout them
mast salently tha models and metaphors suggesiad by the surrsunding culturze®, Dees tha
zurrounging sulture of 3¥ls, in the way of modals whe are the sisnificant pazplz of their
ysung tivass suppart in action and nonverdal communication that which we profzsz to be?
I# we, a5 parents; =ducators, loved snes; the general popuiace, really wani the girls to
participate in computing is just saying it is DX to do so sufficient? Arg the fathers ard
malzs educators supportive of the giris? Oc these males show genera’ culturatl sympathy ar
practice overt positive action? Are the mothers and female sdusators supportive of girls

as to individual needs and dasires eor only to tha axtent thay perceive the cuBture will
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accept girls within a norm? What wodeling do they personally present relative to
technology and dealing with males? Mow should you think "the lawYer is ‘eading the
witness", this is net a fishing expedition with negative expactations, YWe adult role mcdels
may be doing our best but how the airls perceive our intentions, actions, verkal and

nonverbal communications is the true indicator of our success or of our need to do better,

The manager of a large retail computer store in a metropolitan area whe has bean involved
in retail sales to parents for several years responds; Young parents seem as a ruley as
interested in a daughter as a som but the boys are more aggressive in "pushing" their
parants for a purchase. Generally, parents are tcgether in maliing a purchase for a son
Hut sometimes it is only the mother if the purchase is for a daughter, If it is grandparents
mal<ing the purchase for a grandchild, it is the grandfather who plays the main role in the
purchase and the computer is nearly always for a GRAMDSON, not a GRANDDAUGHTER.
Doec this mean we merely need to wait another generation or two for this societal problem
to disappear? Time alone would be most unlikely to achieve the desired result and more
important why should many talented zirls be left out of this technological age today. They

need Lo be involvad and we neaed them involved,

Curing tha prazentation, as You hear the vizwroints of Janst, 2 tsacher, and 2 coungslor,

sr'tz. Audisncz coments will be welcsmed, Parfaps, we can 371 zave g0 28 with a
sr understanding of how many 3irls fas) when thay want o enter compliing at schood
and what we, as individuals, can dc tc encoursge sirls o farticizats in compating and help
tham feel as accepted as thair male counterparts, Let’s a1l be a part of =2 constructive

salution.
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THE HANY DIMENSIONS OF LOGOD

Lezgo: Loges -~ Turtle Geometry; Logo —~ list processing; Logo —~ an
open-ended mediam  for  teaching/learningy Logo ~ a medium for
techmnoiogical changei Logo ~ a philosophy of educaticmal change.

ALl wof these dimensimns of Logn can be viewed as separate
enptities or as an integrated whole. During the "Creative Use of
Computers" praject; carried out at Bueen?s University during
1982~1984, thirteen teachers and five researchers explored all of
these dimensions of Logo. The outoome of these exploraticons are
well documented and illustrated in the finsl research report
{(Zarmichael, et al, 19853. Findings that bear on the last three
dimensions warrant particular attention since they cam sontribute
tie: a greater understanding of what has tranmspired to date within
the Logo movement ard since they can offer possible guildelines
for future directioms. Abwove all, fthey remind us that adults are
coe-learners  in  this movement and that they, like the children,
neced  environments which encourage exploration and learning and
which offer opporitunities for examiting the process of thelr own
learnings

Logo: As Mediom ov Philosophy of Educational Shange

A persistent dilemma, throwahout the project, in assessing the
feasibility of uw=ing Loagoy as a wvehicle for bringing about
fundamental changes in the teaching/learning environment was the
temptation to evaluate or make judgments prematurely. Ta
mounteract this temptation, 1t hecame absclutely writical to
become sensitive to the underlying process of transformation and
ta acknowledge the various stages in this process.

Since the introductiaon of Logom also meant the introduction of a
new technolagy, the first stage of the transformation process
related to  accommodating the caomputer technolagy (lL.ogo? itself,
At this stage teachers were precccupied with the following two
questiaons:
1. How can Logo he justified within the confines of
the existing curriculum or how can the techrology
CLogod Serve in delivering the exiating
curriculum?
2.  How can thie techrology {Loga?) improve the delivery
of the axisting currinulum.

Every though these guestions did noat challenge the underlying
ideology or teaching prastices, they still generated fears or
caricerns that needed to be aired and examined before teachers
were set free to find possible answers to them. Some of these
Here:
1. Fear of the technology: Is it potentially
dehiumanizing?

2. Fear of not knowing (etough) about computers, Loga
or other software.
3. Concern aVEr having to cope with many nfew

developments (new teaihing assignments, special
education, ete.? in the pormal course af teaching.
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. Cornizern over lack of support from primncipal and
onoll eagues.

S. Loncern aver lack of recogrnition in any formal way
fir their work with computers.
E Consern over limited awcess to computers: TIs i1t

worth all the effore?

Ohly a&after the teachsrs were able to resalve these issues to
their satisfaction were they abhle to @move to the next stage and
explore the guestion:

Carn  the technology f(Logel offer a new way of
teaching/learning and can 1t broaden or redifine
what is currently being taoght?

I order to look for answers o this questiong, teachers neaded a
safe and accepting environment simce it demanded experimentation
in the rveaches of the unknown., This stage generated many nere
faars and goncerise

1. Fear af the unblbhown.

2. Fear of making migstakesy looking stupidi of nok
Maving all the answers ready.

= Fear of lwosing control.

4. Fear of having to cope with an unfamiliar teaching
sbyle OF process.

3. Concern over acoosuntability.

E. Pomcery that  the time reguired o explove flew
alternatives will cut into precious private time.

T Concern over taking too much time from Ehe regular
currisulumn,

a. Concevn  over peer rveaction in  the event they
shoguld inbterfer with “their® curriculum.

ER Comcers over classroomn managemsnt.

Drice  teachers had resolved these issues they were  furbher
confronted by extrimsic fastors that infleenced to what extent
they wWere able to actualize €he new vision in the classroom.
Sopre of these factors wered

1. The degree af tangible support that the teacher
reseived from the princial and/or colleagues.

2. The arade lewvel; the nuuber of students and the
range of abilities among students in the class.

o The number «of computers availabley the duration of

acress  and  whether they were located 1n the
classroom or in a laborateory.

3. The amount and type of assistance available fron:
valuntesrs, students or aother suppart staff.
L The degree nof flexihiliby in reorgarizing the

zlass roeutine: time-tabley lab-schedule; subjestb-
specializatiaon.

= The demands placed on teashers by other teachers
or admninistrators inside and outside the sohool,
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7. The familiarity the teacher had with teaching the
vroutine curriculum for his/her class.

8. The type and quality of computer courses available
to the Leacher.

There is strong evidence that if Logo is to continue to serve as
a medium far change that all of these potential inhibitors need
t> be dealt with collectively and explicitly rather than left to
the individual or left smoldering.

Logos: A Rich Open—ended Mediwm For Teaching/Learsing

All  of  the teachers in the project were eager te explore a new
dimension of teaching/learning. They explored many alternatives

and they collectively discavered that Laogo, even in the form of
elementary Turtle Geometvy, simple list processing and its music
utility, can Dbecome a rizh medium for teaching/learning. They

used Logo in any one or several of the following ways:

I AS a means to teach a programming language,

2. As a means to explore alternative solutions t0 a
given prablen.

z. As a medium  for  exploring several fundamental

conzepts  in mathematics by using Turtle Seomebry
as a mathematics laboratory.

E As  a medium for facilitating language development
by using its editor as a simplified wordprocessor
o far ewxploring  language in a  dynamic sense

through interactive quizzes aor staories that
utilize the list processing capabilties of Logo.

S As  a  medium for  exploring simple concepts in
mMUSLC.

E. As a medium for  exploring art, especzially
gecnetric patterns and designs.

7 - As a medium for integrating several of the above
topics.

8. As  a rmiedium  for  exploring problem solwving in a
variety of contexts: mathematics, language, art,
personal ; sonial, societal.

=R As & means to ehcourage initiative, free inguiry

and undirected ewperimentation.

10, As & means of extending social awarensss by
sharing the Logo experience with emotionally and
mentally handicapped children.

11. As a means to sensitize students to elements of
good  teaching by giving them opportunities ta
teach others: peers, younger students or adults.

12, As  a medium for desighing a suitable computer
language for very young childrem.

13. As an alternative classroom enviromment over whisch
students have control and are free from judgment
or evaluation.

Although the first eight uses of Logo cam be formulated within
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the context of the traditional teaching/learning ideology, these
teachers were able to demonstrate that very fundamental changes
in teaching and learning strategies can take place even in the
regular classroom, provided the necessary support is given. They
also have shown that Lego can initiate and facilitate suwsh
fundamental changes without immediately challenging the .entire
curriculum or School organization, yet it can still be used to
transcetid the confines of the computer language and the existing
currisulom.

FReference: Carmichasl, H.W.; Burnett, J.D.; Higginson, W.C.;
Mzore, B.S. and Follard, P.J. (1985); LComputers, Ghildren and
Classroomns: A Multi-Site Evaluation =2f the Creative Uses of

Computers by Elementary Scheowsl Childreny Onbtario Ministry of
Education, Fublication Services, Sth Floor, 880 Bay St.,
Toronte, Ontario, Canada, M74 1NB; #®IZ0.00 (Can.); 44& pages.

For further information, please montact:

Hilda Carmichael
206 Victoria 5t.
Kingston, Ontarino
Canada

K7L 3vY8
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PRESENTATION
THE REALITIES OF IMPLEMENTING A LOGO CURRICULUM
IN TEXAS PUBLIC SCHOOLS
JUOY ROBBINS, INSTRUCTIONAL COMPUTING CONSULTANT
CINDY PARKS, FIFTH GRADE TEACHER

CARROLLTON-FARMERS BRANCH ISD
1445 N. PERRY RD., CARROLLTON, TEXAS 75006

The conceptual basis for Logo stands in the experiential process of learning
in an interactive, supportive environment. This process is dependent to a
large extent on the motivation provided to the student by the learning process
itself. When access to the learning environment is denied by the restrictions
of time, equipment, and educational policies which commonly occur in public
school systems, there is a tendency to respond that Logo is not appropriate
and cannot work in the pubiic school environment.

This response is the equivalent of throwing out the baby with the bath water.
We were not willing to exclude Logo from our district because the ivory tower
theories did not fit the reality of today's public school education delivery
systems. Working within the constraints of public school policy and the State
of Texas mandated educatijonal requirements, we at Carrollton-Farmers Branch
Independent School District have been able to implement a Logo educaticnal
program for all fourth and fifth grade students in the district.

This presentation examines the process that we went through in implementing
the program. It identifies the restrictions and constraints that were
encountered and how we were able to resolve these problems. In this arena the
presentation deals with the conceptual aspects of implementing a curriculum
for managing Logo instruction. This inciudes not only the teaching materials,
but also the teacher training, computer hardware and software availability,
and the logistics of student involvement.

In this presentation, each of the following questicns are rajsed and
discussed:

Constraints and Restrictions:

Computer equipment was already installed in all elementary schocls
in the district--a Tab of 12 Commodore 64s in each elementary
school. Given Texas mandated education reguirements, students were
only left with one hour per week in the Logo lab. District
policies dictated that students would have to be taught by their
own teacher--it was not possible to have a Logo teaching
specialist. Very few of the teachers had any training in Logo and
an appropriate curriculum was not available.

Making a Start:

In order to evaluate alternatives we began by seeking expert help.
Judy Robbins attended the MIT Logo 84 conference. Based on that
experience a foundation curriculum (Turtle Teacher) was developed.
A Logo university course was offered in the district to train

LOGO CURRICULUM IN PUBLIC SCHOOLS
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teachers. Graduates of this course were enlisted to explore
implementation ideas. A "brainstorming" session with professional
consultation, created the foundation of the program.

Curriculum Development:

A teacher Task Force was created for establishing sequenced learner
objectives which provided experiential Tearning. This framework
was required to ensure consistency of the curriculum throughout the
district. HWith this framework available, we began writing lesson
modules for the objectives.

The lesson modules were scripted as if they were being taught to
elementary students following Madeline Hunter's "Effective Teaching
Model." Also included in these modules were worksheets,
transparency masters and extension activities. Extension
activities provide further exploration for faster students, so the
teacher may address the special iearning needs found in the regular
classroom. Activities were designed using a partner concept to
ifnsure equity since students are required to share a computer.

Implementation:

Additional teacher training programs were implemented making use of
both internal district training and a graduate Logo course. The
graduate course could be counted by the teacher for state approved
career ladder advancement. Every 4th and 5th grade classroom
teacher in the district completed either the university Logo course
with a follow-up district training in the use of the curriculum
materials or the equivalent training within the district. Funds
were provided for substitutes to allow teachers to take the
district training.

A pilot program was initiated in an elementary school to test the
lesson modules. Based on the results of the pilot program,
adjustments and corrections to the lesson modules are made.

The Logo curriculum has been implemented in all the 4th and 5th
grade classes in the district.

Program Resuits:

The Logo program is receiving praise from students, parents,
teachers and administrators. Students are extremely enthusiastic
and look forward to their one hour per week in the computer labs.
Teachers love it--the scripted lesson plans gives them a wide range
of support. They can follow the scripted model or use it as a
framework for teaching. The parents are enrolled by the students
and 1ike the jdea that their children are solving problems using a
computer. Many of the parents are purchasing computers and Logo
for their children to use at home.

LOGO CURRICULUM IN PUBLIC SCHOOLS
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Conclusions:

Logo can work in public schools in this country even when it is
not presented in the environment originally envisioned in theory.
We have shown that Logo has a place in public schools even when
the students share the computers and can only spend cne hour per
week working with the computer. Teachers working within a
structured curriculum that emphasizes Logo as a problem solving
too? can create a environment where learning occurs through the
student's interactive experience. Because we are teaching Logo
in the public school, many children have begun to use it in the
home. In this way, the public school has become the vehicle
which inspires the independent creative environment originally
envisioned.

LOGO CURRICULUM IN PUBLIC SCHOOLS
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Logo and Logoism

Denis Donnelly
Department o f Fhysics
Siena Caollege
Loudonville, NY 12211
518-783-2440

Attt uncommon cycle, when a new technology is being introduced
into the educational system, 1is a successful seminal beginning,
the hope that the system will solve almost intractable problems,
and numercous revolutionary claims abaut the role of the mew
system in the future. As time proceeds, problems do pot yield to
the onslaught, complexity is appreciated, claims are scaled back,
and predictions of future.accomplishments are more cauticous.

The educational process has experienced this sequence of  events

an  several occasions. After the suswessful introducticon of
television, certain visionaries made extraordinary claims about
the i1mpact of this technolaogy. One scepario was that the

nation'’s best scholars would present lectures in thelr areas of
evpertise and every school or college in the mation would then
have available regular presentations by scholars of the first

rarnk. The lesser academics would becaome more like teaching
assistants, relegated to answering questions. What institution
would ask  an unknown Mr. X to lecture if Mr. Nobel Prize was
available? Of codrse, the outcome was somewhat different, The

hardware worked but the programming did not materialize as
initially envisioned. Before the limitations were realized, some
schozls made massive investments in eguipment which was never
fully utilized. Televisiwn does have a vole but a vastly
different ohne from those first projections.

Fiowever, the initial wnderlying concept, the idea that something
would come along and salve the problem of  education, remained,
Some pecople seem o like the idea of a method, a solution, a fis.
That there is no single method or solution or  fiw is rarely
considered. Some of the early history of the field of artificial

intelligence demonstrates the same single~line approach. The
project known as general problem solver (GFS) would fit into that
same category — one marvellous answer. Yet GPS  has, for all
intents and purpouses, been abandoned. Despite its title EPS was
ot really wvery general; it was really only suited to
mathematical /logical prablems sush  as playing —hess and

cryptarithmetic. It dealt only with closed guestions.

What of Logo? The claims are of the same general "this-ig~it"
category. Logs is a "computer—based learning enviropment"(1);

"Loge is a language for learning how to think"(2); "Loge is tuned
for interesting applicatichns"(2); "If we can dispel the delusion
that learning about computers should be an activity of  fiddling
with array indexes and warrying about whether X is an integer or
a real nuwmber, we can begin to fosus on programming as a scurce
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of ideas"(11; "Logo is easy encugh for anyone to use, but it is
power ful  enough  Tor any project" 20 Logo is "a dozr into the
territory af  the computer as an wbject for intellectual
exploration"(23; Logo is "a philosophy of education". Logo would
revoluticonize the curriculum; learning would never be the same.

Yet the fact is the curviculum has not changed sighnificantly.
Loegn has not revolutionized the curriculum. Freliminary studies
show  that students having had Logo experience are no  better at
solving problems ocutside the immediate Logo envivonment than the
rest of the student population. What is the emperor wearing?

Logo is  in  many respects a superior language, having many
desirable features - procedural, interactive, recursive, has list
processing, is nmot typed, and is extensible. Yet that may not be
what i1s needed for the ideal learning environment, as neither
these language features nor those of any other language lead
broadly toward the ftwo essential features =f the educational
process necessary  for learning to think — writing and problem
salving.

Ligt processing is an elegant feature and provides the user with
puwer ful manipulative vapability. While Logo is vastly superior
trx RASIC or obther popular languages when it comes teoe list
processing operations, the student has no real need for such
processing capabilities. But in fterms of words, what is
egsgsential Tor the student™ Nz pregrammeing at alls; Wwiriting 1is
what the currvizulum should reguire. Writing is what is needed,.
What +the student needs is a simple yet reasonably powerful ward
PY mtesSsar . The student should write and revise frequently. Any
list prowcess programming, however elegant, clever, or educatioral
is peripheral tz the central task of writing.

Turtle geometry is magnificent. The text "Turtle Geometry" by
Harold Abelson  and Andrea diSessa (3230 is masterful and a {fine
example of pedagogy. Howevey, 1f one looks carefully at what is

included in the text - feedback, growth, and farm, vestor methods
in turtle geometry, topalogy of turtle paths, turtle escapes the
plane, exploring the cube, etoc. — and then asks oneself which aof
these topics are essential to the curriculum, which are central
wr fundamental, the answer, I believs, ig wlose to none. As
beautiful and elegant as the apprwoach is, it is also  almost
tmtally peripheral, It does not get at what are generally
considered to be the more essential prablems. For example, it is
yet to be shown that high school mathematics -~ elementary
algebra, Euclidean gecmetry (statement-reasocn proofsh, and
trigohometry — is better grasped by those students in a  Logo
environment.

Fart of the problem is that there is no problemy there are many
problems. Think back on the measurement of IQ. For years much
was made of IR testing and IQ scores as a 2 measure i f
intelligence. It is now generally agreed that intelligence is
maltifaceted and no single measurement of I& could provide a
measure of "intelligence®. Mind as envisicned by Marvin Minsky
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is a "society" with thousamnds of agents combining in a comples
systemn, where the languages of the subparts are not  even the
same. Mipsky suggests that "in order fo comprehend the brain, we
may have to learn to use several  thousand  organizational
concepts M40, it would be disingenuwous te sugpest  that  any
computer language or btechnology curvently imagined is best suited
te imterface with something as complex as that socliety.

1. Harold Abelson, Byfe 7, BB (1382).

Z. Brian Harvey, Byte 7, 163 (13982,

3. Harald Abkelson and Andrea A.  diSesse, Turtle Geomebry ¢
Fress, Cambyidge, 13303,

4. Marvin Minsky, The Scociety of Mind, to be published.
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Getting to Enow Logo: A Magical Experience
Greg Robertson
Junior at Wooster High School
Sponsgored by: Sharon Burrowes

My first experience with computers was anything but pleasant. 1 was
gitting In math class with my frlends when the teacher announced that over
the courge of the year, my friends and | were golng to learn to program a
computer. At the time, I had no fears of computers and wag anxious to use
one., After the teacher began explaining Baslc to my ctasgs, I qulickly
changed my attitude toward computers. [ was too "cool® at the time to ask
any questions and left clasg each day farther behind my classrcom peers.
We only had access to one cemputer, thus computer time wag very limited.
I never did understand Basic very well and I found it necegsary to copy
the ideas used in my friends’ programs to keep up in the course.

When it came time to enter high school, I decided that I must take a
computer course to compete in the future Job market. The only course
offered for a beginner llke me was Introduction to Computers. [ didn’t
want to take the course, but I felt that I must do it to keep up with
everyone else, [ think It was the first day of class when I found that we
were going to be learning Logo. 1 could hardly belleve my earg. If I
recallied correctly Logo was the "baby’s language" that my little brother
wag learning in eiementary school. I didn’‘t read the course description
before I enrolied and assumed that a high school course would deal with
scmething more sophigticated than Logo.

I wag disappolinted further when [ learned that we weren’t even going
to begin the course with Logo, I figured that anything we were going to
do that was easler than Logo had to be busy work, and lndeed some of it
wag, When we first saw Logo, we had to do our Initials in Immediate mode;
and though 1 had fun, 1 became more skeptical than before. Since all the
commands that I knew Were graphlcs commands, I figured that I was golng to
gpend an entire semester drawing pictures. ¥hen procedures were
introduced, I began to like Logo a little more. Before procedures, Logo
geemed to be totally uselegs except as a gloriflied sketch pad.

After about the first week of Logo, the clagss saw the video tape

Talking Turtie which featured Semour Papert and children using Logo. I
couldn’t belleve it, I watched children not even half my age drawing

houges and flowers. [ could barely draw my initlals. Now I knew that I
was in trouble. How could I possibly compete for Jjobs with children 1lke
that running around? Luckily, the teacher was there to encourage everyone
to keep at it, She also said that my classmates and I would be able to do
the same thing in a short time. I felt like the Yoga students who are
shown what they will be doing in a short time. My inferiority complex
returned, and I began to contemplate dropping the course.
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The main reason why I didn‘t drop the course was that I was extremely
curlous about Logo, and I even llked It a little. After about the fourth
program, I began to feel good about myself. I had a disk with pregrams on
it that I had made without the help of anycone else. As the course
continued, both in class and out, [ became Increasingly proud of what I
could do. 1 alge began to iove that lapguage that only a month ago I had
hated. I spent all of my free time In the computer lab working with Logo.
When the course wag over, I even asked the teacher if she would give me
agsignments to do during the next semester since 1 wanted to work with
Logo more.

My reason for ioving Logo so much ls that 1t pregsents insight Into
one‘s gelf. I put a llttle of myself into every prolect that I did. I
took 3o much pride In my camputer projects that 1 ceased to think of
working with Logo as an assignment and began thinking of 1t as recreation.
In the tab around me I saw others experiencing that same sense of
accompl | shment . What interested me at the time, was the fact that
everyone seemed to have a distinct style and ability. Even something as
gimple as a greeting card was so different for everyone that we dellighted
in tooking at each others projects.

Shortly after my talk with the teacher, she approached me about an
Independent study course. If I was interested in thlis course, I could
gign up and I would even get grades and credit for the course. I didn’t
really care about credit: all that was important was that 1 was geing to
get to continue my Interaction with Logo. During the course, [ played
with some new and interesting parts of Logo. One thing that wag
particularly Iinteresting was "broken Logo". “Broken Logo" is merely
pretending that some primitives in Logo are broken, and that you the
programmer must fix them. To do this, the programmer can use other
primitives to create a procedure to do the required task, but the broken
primitive can’t be used. Another thing that the clasg dealt with was an
independent project. Remembering the pie-graph program on my nelghbor/g
I.B.M., I wanted to wrlte one of my own. Using some of Logo’s special
primitives, like property lists, I was soon able to make pie-graphs cn my
own program. After my independant study in Logo, I felt that there wasn‘t
anvything that 1 couldn’t tell Logo how to do. I wished that 1 could spend
my summer writlng Logo programs. I even offered to adopt a school
cemputer for the summer.

I would say that Logo 1l one of the most exiting things that has
happened in my life, and I think that everyone can benefit from it. From
my polnt of view, there are several things that I think it ls important
for teachers to remember. First, it ls Iimportant to force structure on
students. In the beginning, structure made 1ittle sense to me; however,
when my programs got more scphisticated, I was glad that they were go easy
to understand. Thus, good structure makes better programmers. Also it g
Important to reallze that all students are very different. This means
that computer programming assignments shouid be broad enough that everyone
can enJoy them. Just as everyone is not a talented musician or an artist,
everyone takes a dlfferent approach to programmlng. Lastly, and perhaps
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most Importantly, remember that Logo Is a tool to help you and your
students to grow and expand your horizens. Logo is useful, but it Is also
fun and should always be approached as such.

For further |nformatlion, please contact:
Greg Robertson
2482 Townsend Dr.
Wooster, Oh 44691
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SHOULDN '™ REVOLUTIONS TURW THINGS ARQUND?

You say you want a revolution
Well vou know
We all want to change the world

Tou tell me it's the institution
Well you know
You better free your mind instead

John T.ennon, "Revolution 1"

Come the revolution education is not just supposed to be different;
it is supposed to be better. It isn't and what 1s more troubling
it is not much better in our community, that of teachers, learners
and researchers who use Togo. Why is there still so much education
as usual even among us? Whatever happened to the revolution indeed?
This inertia is largely the result of two key mistakes: one is
what we are all too often doing and the other is what we are even
more often failing to do. On the one hand, being in the grip of
what Papert has called "the first instinet of educators," we are
using new technologies to pervetuate old methods of instruction.q
On the other hand we are not keeping in mind that Logo is also,
and in a certain sense primarily, a philosophy of education2 and
hence we are forgetting the corollary that the Togo revolution
is a revolution of ideas, not technolog,v.5
Were we to do philosophy of education more frequently, more
thoroughly and more carefully, it would go a long way toward
liberating us from our first instinct. You might say that mind-
storming would help overcome footdragging. This presentation
is an outgrowth of a little mindstorming about the educational

ideas of two great philosophers: the Socrates of the Platonic
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dialopgues, in particular Meno and Protagoras, and John Dewey. I

argue that Logo properly used is Socratic and Deweyan in nature
and consequently, that incorporating the insights of and sharpen-
ing the skills championed by these philosophers of education will

help bring about the revolution we all want.

ENDNOTES

] Seymour Papert, "New Cultures from New Technologies,"
BYTE, September 1980, p. 230

2 Seymour Papert, Mindstorms (New York City, W.Y.: Basic
Books,1980), p. 217

5 Tvid., p. 186

William McCurdy

704 Shulos Miyashita
Miyashita 3-Chome
Asahikawa, Hokkaido
dapan 070
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LOGO 86 SPONSORS

Apple Computer, Inc.
IBM
LEGO Systems Inc.
Logo Computer Systems Inc.

Terrapin, Inc.
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APPLE COMPUTER, INC.

Apple Computer pioneered the use of personal computers in education and
is the leading suppiier of computers to schools. In its short history, Apple
has helped define the role of personal computers in education, has
educated people to the potential of these machines and has developed
systems and software in direct response to customer need.

Apple's goal is to help motivate America to take an aggressive lead in
technology and technological education. As a leading manufacturer of
personal computers, Apple strives to promote awareness of the benefits of
personal computers in education and the importance of preparing students
and educators alike for a technological future.

"As a company, we have an unshakable belief that personal computers can
greatly enrich the capacity for students to learn, to grow and to achieve, "
says John Sculley, President and CEQ of Apple Computer. "We believe that
personal computers can help develop those leaders of tomorrow, and help
the nation make its transition into a high technology society,

lt is not enough to use computers for things like computer literacy and
drill and practice. Computers should be used as intellectual tools that
will help students learn concepts, develop their intuition and expand their
creative abilities. They must be used to help the leaders of tomorrow
understand and participate in an increasingly complex world."

Since its iIncorporation in 1977, Apple's commitment to education has led
to the implementation of programs that have had direct impact on the
educational community. Through such programs as the Apple Education
Affairs Program (initiated in 1978 as the Apple Education Foundation),
Apple has supported the development of new methods of learning and
teaching through the use of personal computers. Our donations of
equipment and software have supported projects that have created model
education software, and projects that foster the use of computers in the
classroom as intellectual tools. The latest grant cycle was targeted at
supporting institutions with students who are disabled, economically
disadvantated, represent ethnic and linguistic minorities, and girls and
young women studying science and mathematics.

Several projects in each of the Foundation's grant cycles have been based
on the use of Apple's Logo products. This is consistent with our philosophy
of technology as a tool, and the Logo projects have provided an exciting
example of our vision in today's world.
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Qur jobs are not over, however. Together, we at Apple and you as
educators are facing a major transformation of the education system.
Every two and a half years, the amount of information in the world
doubles. By the time today's primary students graduate from high school,
the amount of information they are going to have to cope with will have
increased 16 times . We have to prepare students for that world by giving
them thinking and analytical skills, and do it in a way that allows them to
transport those skills across very diverse areas of information. Your
projects and those you will hear about during these proceedings are
exciting forerunners of the future. Your commitments and ours will serve
to bring a new generation of students into leadership positions.

We welcome you to Logo '86. Together we will see the next
generation - today!
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TERRAPIN, INC.

Current Activities and Future Developments

At Terrapin, we are constantly striving to be the best at what we do.
Terrapin introduced the first version of Logo for the Apple computer and
has been improving and upgrading it ever since. We have also developed
versions of Logo for the Commodore 64 and the Commeodore Plus 4.

Terrapin is not only committed to making more and better Logos for the
most popular machines, Terrapin is committed to education. We found that
teachers generally did not have sufficient time to implement Logo in their
classroom. Therefore Terrapin created the Logo Works series to take some
of the pressure off of teachers. These books act as a core around which a
Logo curriculum can be easily built to supplement and extend standard
subject areas.

In the future, Terrapin will be creating subject specific disk and print
material. These materials will allow much greater exploration of a
subject than a general treatment of Logo could. The projects will provide
opportunities for students to apply and experiment with concepts they
have fearned in the classroom.

Last year Terrapin upgraded its Logo for the Apple Il series to version 3.0.
The features incorporated in the 3.0 version have been well received. Most
important of these features is that both a 64K and 128K version comes on
the same disk. The computer boots automatically to the correct version.
Both versions use DOS 3.3 so the files are completely compatible. In
addition, alf other features from the editor commands to the graphics are
identical between the 64K and 128K versions so users will not be confused
by having to switch between two different syntaxes. Another nice feature

is that the time to boot Logo has been reduced to under 7 seconds.

Commodore 64 Logo has been extremely popular. This Logo features sprite
and music capabilities. It has the same extensive documentation of the
Apple version, and the syntax is nearly indentical. Commaodore Logo can
also run on the Commodore 128 computer. A different version of Logo is
available in cartridge form for the Commaodore Plus 4 computer. The Logo
version for this powerful but very inexpensive computer has almost twice

the amount of workspace as the Commodare 64 version, and the booting
time is less than a second.
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* Terrapaks give schools a less expensive way to purchase multiple
copies. They have been very popular in school lab settings. The Terrapaks
come with one set of decumentation and 10 or 20 Logo disks.

* Networked Logo allows networking of Logo on Corvus hard disk
systems.

* The Utilities Il package provides 29 useful utilities and
demonstration programs, including Imagewriter and Color Plotter drivers.

* A new Demonstration Package is available for qualified persons
desiring a demo program of the Terrapin Logo Language for workshops,
conferences, or school board review.

* Music Logo was released in February of 1986. It was developed in
conjunction with Jeanne Bamberger of MIT and has been extensively tested
and revised over the last three years. Music Logo is intended for use by a
wide spectrum of music enthusiasts; from the elementary school student
with little or no musical training up through the professional songwriter

or musicologist. Terrapin expects Music Lege will stimulate the
development of innovative ideas for teaching music in the music

curriculum of primary grades through university music theory courses.

* The Logo Works series resulted from Terrapin listening to numerous
requests for quality educational support materials. These materials are
designed to assist novice as well as advanced teachers in their instruction
of Lego, and their use of Logo to explore other subject areas.

The first in this series is Logo Works: Lessons in Logo. It is designed
to integrate Logo into the 4th to 8th grade geometry and computer literacy
curriculum. It was created by educators and computer coordinators from
Chapel Hill-Carrboro Gity Schools and tested for 2 years.

The second in the series is The Logo Project Book: Exploring Words
and Lists. The Logo Project Book explores language, patterns, and
mathematics using Logo's powerful list processing capabilities. Alison
Birch developed the projects during her 7 years of teaching with Logo. The
book treats "words and lists" with the same playful engaging accessibility
of the best of the Logo turtle graphics material.

The Logo Works series is currently available for a free 30-day trial for
those persons interested in previewing the materials.
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Future plans

Currently Terrapin is developing Logo based applications in the
mathematics area covering a wide spectrum of specific subject areas.
Some of these include trigonometry, probability, geometry, and functions.

These new products will be primarily software based tocls and will be
accompanied by directive teacher support materials. The topics will
mainly be those covered in middle school through 12th grade math. The
major brands of microcomputers and versions of Logo will be supported.
Terrapin has received numerous requests for such materials and is
enthusiastic about the innavative approach being used to develop the
materials.

Terrapin also continues to pursue development of its highly regarded
version of the Logo language for other widely used microcomputers.

Terrapin prides itself on its customer support. If you have any questions
about any of our products, please write or call

TERRAPIN, INC.

222 Third Street
Cambridge, MA 02142
(617) 492-8816
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Logo Computer Systems Inc.

Thinking Tools for All Peoples of the World

Since 1980, LCBI (Logo Computer Systems Inc.) has brought together some of the world's finest
computer g::gammem. systems engineers, educators and technical writers to develop the Logo
computer language for a wide mnge of microcomputers, The Logo computer language weas
originally developed at MIT by Dr. Seymour Papert and his team of researchera. Dr. Fapert is
the Chairman of the Board of LCSI as well as its Senior Techical Advisor for new products,

In 1982 and 1983, two LCSI products (Apple® Logo and Atari® Logo) were awarded The Best
Mlerocomputar 8oftware Of The Year Award by the Learning Perlodicals Group . BYTE
Magazine has called LC8I software, "the Cadillac of Logos". As well, in 1883, Apple's celebrated
"Kids Can't Wait Program” which put microcomputers in over 9,000 Californta schools chose
LCE&I's veralon of Logo as the programming language to be installed on each computer. In
1886, LCAI's Logo for the Macintosh earned the Beat Microcomputer Software of the Year

award by Classreom Comypiter Learning.

LC8I has enjoyed numerous successes eince its founding by a handful of dedicated
profesgionals. Today, despite the growth experienced by the Companty, it has deliberately kept
the responsiveness and energy of a small company. The LC8I family apirit remains very
much prevalent.

Starting tn 1986, LCEX is re-dedicating its effort towards the development of uaeful ¢ducational
tools to enhance the learning process, and divectly providing these to all achools through an
innovative site licensing program, The flagship product tn program is LogoWriter'™™. This
innovative integration of a programmable text processing microworld within an advanced

Logo has already won critical acclaim and a fast»gmwinlg uger base. Also, the abundant teacher
and student support materials have set new standards {or educational products.

Noted for superior documentation and software design, the products of LC8I have become the
International Standerd for excellence in educational soflware. To date, LC8Y has

developed over 20 versions of Logo which span 8 spolen languages and 13 different brands of
computers, and this {s only the beginning...

Apple®@Logo MEI™Logo (Arabic,Dutch, English,French,
Apple®Logo (French Editton) German,Italian,Japanese Spanish)
Apple®Llogo// Nabu™Logo

Apple®@Lago// (French Edition) NEC™Logo 66

Atari®Logo NEC™Logo 80

FM™Logo (Fujiteu FM-7 computers)  Sineclalsr™ZX Spectrum™Logo 1

IBM® Lo%o Smart Logo™(Coleco-Adam Logo computer)
Logo for the MacIntosh™ Sprite Logo
Logo for the Professional™ TO7™ Logo (Thomson Brandt- computer)
300 Serles LogoWrliter™ (for the Apple //e, Apple//c,
Lo 8 i/eoarne: {for the IBM PCJr) IBM PCjr, and IBM PC and compatibles}
GOT

MOB™Logo(Thomson-Brandt Computers)

Applc® is a registerd wademark of Apple Computer , Inc, Ateri® is a registored trademark of Atari Ine. FM™ isa
trademark of Fujitsu Limited. IBM® is a registered trademark of International Businoss Machine Corparation.
Meacintosh™ is a trademark licensed to Apple Computer, Inc, Profcssional™ is a trademark of Digital Equipment
Cotporation. MAC LOGO and LogoWriter™ aro tmdemarka of Logo Computer Systems Ino, MOS™ and TOT™ are
wrademarka of Thomeson Grand Public. MSX™ is a trademark of Microgoft Corperation Nebu is a tredemark of Nabu
Manufacturing, NEC™ ia a tredemark of NEC Corporation. Sincleir™ and ZX Spectrum™ aro trademarks of Sinclair
Research Lid, Smart Logo™ is a tradomark of Coleco Industrics.
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LOGO 86 Exhibitors

Coral Software Corporation
Creative Publications
Harvard Associates
Heath/Collamore
Holt, Rinehart & Winston Inc.
LOGQ Publications
National Logo Exchange
Nueva Learning Center

Webster Division, McGraw Hill Book Company

333












	Logo 86 cover
	Logo 86 1
	Logo 86 2



