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SESSION VII 8:30· 10:00 A.M. 
Pa rail el Sessions 

1) Building 4, Room 4-370 

• Brian Harvey, "The Young Computer Scientist: A 
Curriculum Plan" page 118 

• Brian Silverman, "Life Game and Beyond" page 207 

2) Building 4, Room 4-270 

• Gerri Sinclair and Malcolm Colton, "ldeaMap: An Idea 
Composing Microworld" page 209 

• Gerard Weidenfeld, "Microworlds for Computer Literacy" 
page 253 

3) Building 4, Room 4-163 

Bob Lawler, "Computer Based Microworlds and Reading: 
An Analysis for Their Systematic Application" page 138 

I• Fred D'lgnazio, "Build a Computer in Your Mind" page 
' 91 

4) Kresge, Rehearsal Room A 

• lhor Charischak, "Exploring Math Worlds with Logo" 
page 65 

• Margot H. Maddock, "A Logo Sourcebook for 
Mathematics, A Human Endeavor" page 146 

5) Kresge, Rehearsal Room B 

• Informal discussion with Uri Leron 
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' 6) Building 4, Room 4-231 • 

• Francis A. Harvey, "Integrating Logo into the C ricu m: 
A Potpourri of Applications" page 115 

.. David Squires and Royston Sellman, "Designing\ 
Computer Based Microworlds" page 216 

7) Student Center West Lounge 

• Belinda Pruitt, "Videotaped Logo and Programming 
Lessons" page 186 

• Liddy Nevile and Tony Adams, "Using Video as a Medium 
for Giving Teachers an Intimate View of Logo 
Programming" page 169 

8) Student Center Room 491 

• Stanley H. Erlwanger and Marion Barfurth, "Teaching 
Mathematics to Grade Four Children in a Procedure­
Based Logo Environment" page 97 

• Joel Hillel, "The Notion of Variable in Turtle Geometry: A 
Conceptual-Analysis and an Observational Study of Nine­
Year Olds" page 120 

9} Student Center Room 407 

7• Judith W. Weinberg, "Implementation and Evaluation of 
1 the Logo Pilot Program in the Pittsburgh Public School 

District Kindergarten - Grade 5" page 254 

• Charles A. Kephart, "Logo Comes to Long Island" page 
128 

10) Building 4, Room 4-149 

• Charles Hadlock, Toby Mintz, and Lisa Starobin, "Logo 
Projects by Students at the Lincoln-Sudbury Regional 
High School" page 225 

11} Building 4, Room 4-153 

• Begona Gros, "The Problem of the Evaluation and 
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fnJgration of Logo Language in t11e School Curriculum" 

p~e 111 

• L Chuan-xing, "Logo in the People's Republic of China" 
p ge69 

Coffee/Break 

PLENARY SESSION E 

Panel discussion on current issues 
Chaired by William Higginson 
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J Loren A bdulezer et al. 

ABSTRACTS 

KEYWO s: ~go: Business/Professional Use; Logo: Criticism; Logo: 
Future Developments; Logo: Advnnced Topics; Computer Science/ Al 

It is clear from the Logo 84 conference that mnny different themes were 
emerging. One of those is Logo in the business and professional 
environment. This panel session outlines the experiences that people have 
had in using Logo for business-oriented applications. Some of the 
questions to be addressed include: 

• Why was Logo selected as the choice language and 
programming environment for computing? 

• The success of using Logo. 

• Its shortcomings and features that need to be modified. 

• How Logo fits into the reality of the business world. 

The panelists chosen for this session include people from diverse 
backgrounds. They represent views from the financial services sector, 
public accounting, medical research, and commercial business. 

During the past decade, a few highly talented people led by Seymour 
Papert had the vision and insight to demonstrate that computing is 
accessible and is useful as a tool for everyone. Logo has been successfully 
demonstrated in the academic community. There is no doubt that it is an 
excellent tool for teaching children how to think using the computer. 
However, forward-looking educators have faced a common criticism about 
Logo, viz., "It's fun to teach our students Logo, but can it help them to 
graduate to Basic and Pascal?" 

The reason for this attitude is that there is a limit to what can be done on 
an eight-bit microcomputer. There has never really been a widely available 
version of a powerful Logo running on powerful machines. As students in 
our schools graduate, it is time for Logo to graduate and step out into the 
business and professional environment. Today Logo is being used to 
create: 

32 



ABSTRACTS 

- Expert systems for planning audit engagements. 

- CAD/CAM software. 

- Identify opportunities for arbitrage trading. 

- Intelligent front ends to minicomputers and 
mainframes. 

There are many more. Logo is indeed a serious language. It is also 
evolving lnto a serious computing environment. Throughout the range of 
experience of using Logo for professional applications, it has consistently 
repeated the same lessons taught to us in the schools: to use computers 
and "program" with computers, you don't have to know anything special 
about computers or computer science. All you have to know is how to 
think. The computer is a tool to help you do that. 

Most people probably make the assumption that: "So long as you are 
going to do high-powered programming, you will need a sophisticated 
programming language and operating system environment." There is a 
fallacy in this reasoning. A system too complete and mechanical is too 
difficult to operate. Too much skill has to be developed before the creative 
process flourishes! That is why Logo was successful in the schools, and 
that's why Logo is becoming successful in the buslness and professional 
environment. 

Logo is a language for thinking. It uses the computer as a playground for 
the imagination. Said in a slightly different way, when you program in Logo, 
you are really computing with concepts and ideas -- not lines of code. This 
difference is critical. 

PANEL MEMBERS: 

Loren Abdulezer - Biller & Snyder, C.P.A. 
Guy Chevalier - Edubi International Corporation, Inc. 
Robert Gibson - Systems Modeling, Inc. 
Greg l(ipnis - Morgan Stanley & Company, Inc. 
Steve Mitchell - Carbon Based Metaphors 
Steve Roffman - Roosevelt Hospital 
William Sherling - lntermark Corporation 

For further information, please contact: 
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Loretbdulezer 
Biller Snyder, C.P.A. 
75 M den Lane 

! 
New fork, NY 10038 
(212) 425-5090 
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LOGO: WHERE TO NEXT? i 
t 

Tony Adams , 
Royal Melbourne Institute of Technology 

Australia 

KEYWORDS: Microworlds; Computer Science/ Al; International Logo: 
Australia; Logo: Criticism; Logo: Future Developments; Logo: Advanced 
Topics 

Two factors will have a significant influence on the future shape of Logo. 
Commercial implementors will make their own decisions, many independent 
of educational considerations and Logo tradition, and the move to more 
powerful personal computers will provide new opportunities, not all of 
which will be beneficial. In this paper, I discuss some language issues that 
are important as we move into this next phase of the Logo life cycle. 

We stand at a critical time in the development of Logo. To stand still will 
be to see the most significant gain of a decade and a half of computing 
education swept aside; to be uncritical of present implementations will lead 
to an unrecognizable mishmash of ideas masquerading as a computer 
language. 

Continued evolution of features will be a prerequisite for Logo's survival in 
the latter half of the 1980s. If these new features are to successfully project 
Logo forward and to become part of Logo's "essential glue", then they will 
have to either rectify past inadequacies or provide powerful computational 
tools that give access to new "powerful ideas." It is worth recognizing that 
powerful ideas within computing education have been very few and far 
between. 

The criticisms of Logo both from within the Logo community and from 
other sources must be faced. Ideas that arose and were accepted in the 
context of teletypes, floor turtles, and 8 bit computers may not be quite so 
compelling for the next generation of microcomputers. 

Logo has proved to be a suitable environment in which to create new "kits 
of parts" in which to develop microworld environments. As we move 
towards 16 and 32 bit computers, the opportunities and pressures become 
greater. Before considering new microworlds to exploit, language 
designers should be addressing the overall environment in which Logo 
operates. The new generation of microcomputers provides nothing more 
than the opportunity to solve these problems; they will not be solved 
automatically. 
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For further information, please contact: 

Tony Adams 
Information Systems Group 
Faculty of Business 
Royal Melbourne Institute of Technology 
Melbourne, Victoria 3000 
AUSTRALIA 
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MAl<ING MUSIC COUNT: FINDING THE MESSAGE IN THE 
MEDIUM 

Jeanne Barn berger 
Massachusetts Institute of Technology 

KEYWORDS: Music; Implementation: Classroom/Individual; Mathematics; 
Science; Teacher Training Materials; Thinking Skills 

A music version of Logo has been designed with the following multiple 
purposes in mind: 

1) To provide a new medium in which to experiment with 
"procedural thinking," generally, and to experiment with its 
importance in making musical coherence, in particular. 

2) To create opportunities for moving across media ·· graphics, 
music, numbers, words ·· so the sense of a procedure common 
to them all along with the power of Logo, itself, can emerge as 
working realities. 

3) To demonstrate that computers can solve a critical problem in 
schooling: Children who work successfully with objects in real­
time/space •· constructing, fixing, handling complex relations, 
drumming complex rhythm figures ·· are often unable to 
translate this powerful action-knowledge into the entities and 
relations implicit in symbolic representations ·· e.g., n_umbers, 
graphs, music notation. Equally problematic, but not so 
obvious, are the children who can "plug in the numbers" but 
with little relation to the direct, sensory experience of materials 
in real-time/space. Computers can be used as a means for 
effectively mediating between these two worlds •· "sensory 
knowledge" and "symbolic knowledge" •· such that each 
informs and enriches the other. 

I will argue that we need to develop environments where the computer has 
the same status as more familiar materials such as Lego, tinkertoys, 
cuisinaire rods, drums, keyboards, guitars, batteries and bulbs, gears or a 
bicycle, such that children can move back and forth between them. On one 
hand they are designing/making coherent structures using their everyday 
sensory-action-knowledge to shape real-world materials; and, on the other, 
they are using the symbolic knowledge necessary for shaping coherent 
computer-made objects. By turning back to reflect on these processes, 
interconnections can emerge between ways of knowing and of thinking that 
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have tradiUonally remained in separate worlds disparate and opaque to 
one another. 

It is in no way presumed that simple juxtaposition of activities and media 
can, by itself, result in the development of such conceptual intersections. 
Rather, work must go into devising curricula that will embody powerful 
coherence-mal<ing ideas that are sliared across various media, sensory 
modalities, subjects-matters, modes of thinl<ing and description. 

For further information, please contact: 

Jeanne Bamberger 
Music Section 
Massachusetts Institute of Technology 
14N-438 
Cambridge, MA 02139 
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INTERACTING, USING LOGO, IN LOGO: OR WRITING 
PROGRAMS WHERE THE STUDENT INTERACTS AS A 
LOGO PROGRAMMER, NOT JUST AS A MENU SELECTOR 

Tim Barclay 
Technical Education Research Centers (TERC) 

KEYWORDS: Implementation: Classroom/Individual; Curriculum; Interactive 
Programming; Middle School/Junior High; High School; Teacher Training 
Materials; Logo: Advanced Topics 

What do we do as teachers when the students coming into our classes are 
already Logo programmers? How do we build on that knowledge? As we 
look for ways lo integrate Logo in the curriculum, how do we honor the 
Logo skills our students already have? 

Interactive programs are one of the ways in which computers are used in 
the classroom. The usual kind of interactive program in menu-driven, and 
in the best cases, the menu opens up a realm of concepts, ideas, and 
relationships for students to explore. The student is not asked, however, to 
think about the programming; in fact, he or she need not even know which 
language the program is written in. This is all part of user friendliness. 

The philosophy of Logo asks that we give students powerful tools that 
allow them to be in control of their own learning. As teachers, we also know 
what a good learning experience it can be to teach something to someone 
else. Logo offers this same learning-by-teaching experience to students, as 
does any programming language, but in many ways Logo does it better. 

Student Interaction with a program can occur Inside or outside the 
program. Outside means exiting the program and going to the editor to 
modify existing procedures or enter new procedures. In many ways, this is 
the simplest solution, but it also has greater risks. Since there are no 
controls on what the student may do, there is a real potential for introducing 
bugs which are then extremely hard to find. At some level of program 
complexity, this can place an unreasonable burden of responsibility upon 
the student. 

Inside the program means entering new statements and procedures 
interactively while the program in running. This means that tasks such as 
accepting the new Input, Integrating ii with the existing program, and saving 
all this on disk must be handled by the original program. This demands 
more of the program and, therefore, more of the original programmer. 
Examples of programs using both outside and inside Interaction will be 
shown. 
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In designing interactive programs for use in the classroom, the user's 
input can be of varying complexity: 

1) Entering values for variables; 

2) Entering program lines or statements to be subsequently 
executed; and 

3) Entering new procedures to be integrated in with the existing 
main program. 

For interactions inside the program, MAKE, RUN, and DEFINE arn the 
Logo primitives needed respectively, along with an assortment of other 
Logo commands such as REQUEST, LIST, LPUT, etc. 

In this presentation, how to use MAKE, RUN, and DEFINE will be 
explained. Then examples will be shown of programs which could be used 
in a variety of different subjects and grade levels. The hope is teachers will 
use these ideas in their own classrooms, both the examples shared and new 
interactive programs they write in the same spirit. 

For further information, please contact: 

Tim Barclay 
TERC 
1696 Massachusetts Avenue 
Cambridge, MA 02138 
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DEVELOPING CRITICAL THINKING SKILLS THROUGH 
LOGO 

Linda J. Barnhart 
McGuffey School District 
Claysville, Pennsylvania 

KEYWORDS: Implementation: School/District; Implementation: 
Classroom/Individual; Elementary/Pre-School; Teacher Training: 
Pre-Service; Teacher Training: In-Service; Teacher Training Materials; 
Evaluation; Student Projects 

In the McGuffey School District, a pilot program directed towards 
increasing critical thinking skills was initiated during the 1983-1984 school 
year in East-West Finley Elementary. In this pilot, funded by the 
Pennsylvania Department of Education Chapter 2 Technology/Innovative 
Projects Grant, fourth and fifth grade students received instruction in Logo 
and microcomputer use. Appropriate teaching strategies were developed 
to establish a model which focused on improving critical thinl<ing skills 
through questioning and guided prcictice with Logo. Based upon the 
results of the pilot, the district decided to expand this program into the four 
remaining elementary buildings. 

Principals and teachers who would initiate Logo into the classrooms 
needed an understanding of the Logo philosophy, the language, and the 
desire instructional strategy. With these concepts in mind, an in-service 
course was developed and then approved by the Pennsylvania Department 
of Education. 

Discussion during this conference session will include an overview of the 
in-service course, "Developing Critical Thinking Skills through Logo"; 
methods used to develop staff competencies in programming, philosophy, 
and instructional strategy; the transition from course participant to 
classroom instructor; practical classroom implementation and student 
development; and evaluation and modification of the program. 

For further information, please contact: 

Linda J. Barnhart 
McGuffey School District 
Claysville, PA 15323 
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PROBLEM SOLVING/PROBLEMS SOLVED 

Decle Bartels 
Critt,mden Middle School 

Mt. View, California 

A!JSTnACTS 

KEYWORDS: Implementation: Classroom/lndiviclual; Art; Middle 
School/ Junior High; Evaluation; Problem Solving; Thinking Skills; Sprites 

We've heard that Logo teaches problem solving, but not enough about 
specific problems that Logo solves. Clearly, ii can be an effective tool used 
in a middle school art room. Simple Logo procedures and sprites enable 
children to create sophisticated animations for student video productions. 

In the process of using Sprite Logo to solve the animation problem, the 
student learns many things. Most importantly, the student must learn a high 
level programming language to solve complex problems. He or she also 
learns about the art elements of line, shape and color, as well as about the 
manipulation of images. 

The sprites that are a part of many· versions of Logo are independently 
programmable sl1apes that can be storecl within the computer's memory 
ancl are formed like any other computer graphic by defining pixels on a grid. 
The number of sprites that can appear simultaneously on the screen varies 
with the particular version of Sprite Logo used. Like a Logo procedure, 
each shape created in the shape editor is given a file name. When called by 
name, the sprite appears on the screen and can be stored and recalled at 
any time. It is immediately available and can move about the screen In any 
direction and at various speeds. The sprite can be an entire figure or just a 
part of a more complex figure. 

A simple object can be created with a single sprite. More complex objects 
can be created by combining sprites. Because undefined pixels are 
transparent, sprites can be stacked one on top of another and the sprite 
located on a lower plane will show through the transparent pixels that lie on 
a closer plane. Sprites can be positioned on a plane so that when the 
screen is viewed as a whole they align to form a composite picture. 

In the world of sprites, a lower number dominates. If an x-shaped sprite is 
on plane one, it will cover an o-shaped sprite on plane two. The edges of 
the o-shape will show, however. Sprites will also detect collisions, and this 
can be an important device in an animation sequence. When the collision 
occurs, the sprite can be asked to disappear or to transform into another 
shape (another sprite). Images can be manipulated with flexibility and 
creativity. 
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In my classroom, children work with Logo and sprites to create animated 
sequences to be used as title screens and special effects in student video 
productions. Off-line activities are used in the classroom to support on-line 
activities. For example, we learn about X and Y coordinates with a rope grid 
that is erected on a classroom wall. These off-line activities are often the 
subjects of the student tapes. 

By integrating Logo into the curriculum of the art room, the students 
clearly understand the usefulness of the computer and Logo. They 
understand and accept the advantages and limitations of both. · in the 
process of making simple animated stories to enhance student video 
productions, the students develop an image bank that can be used 
individually and by the group. Solutions occur as a result of careful 
planning and experimentation. Patterns are generated and aesthetic order 
emerges. Animations are presented, evaluated and reprogrammed. The 
students develop visual, cognitive and critical skills. 

For further information, please contact: 

Dede Bartels 
260 Oak Grove 
Atherton, CA 94025 
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THE PROJECTS APPROACH TO LOGO; AN EXAMPLE: 
TESSELLATIONS 

Donna 13earden 
Microquests 

KEYWORDS: Implementation: Classroom/Individual; Mathematics; Ari 
Elementary/Pre-School; Middle School/Junior High; Teacher Trainin{; 
In-Service; Teacher Training Muterials; Thinking Skills 

By taking the emphasis off of teaching Logo and putting it on using Log• 
to explore concepts, we cc:in create a Logo environment for students witl 
varying levels of expertise and ubility. The following is an example of ; 
project that may be introduced in ,wi1cth..aod fiftb grarw. As it develops, i 
can expand to challenge even high school students. A core activity leads t< 
many possible detours for students with different interests. Tools includ1 
not only Logo, but also paper and pencil, shape blocks, wallpaper 
beehives, math books, and art books. To begin, students need only bc 
familiar with FORWARD, BACK, RIGHT and LEFT, and know how to defin( 
simple procedures. They should hav_e prior experience exploring regula 
polygons and the Total Turtle Trip Theorero or the Rule of 360. 

A tessellation is a repeating pattern of shapes, with no shapes overlapplni 
and no gaps between the shapes. Regular tessellations are made b: 
repeating a single regular polygon to cover a plane. From there, thE 
possibilities are endless. At some levels, the line between mathematics anc 
art becomes quite fuzzy. Students, whether they are in fourth grade o 
eighth grade, can begin their study by simply becomjnq aware o 
t~sellatiaos au aro, mct tbem. 

In many schools, manipulatives have been relegated to kindergarten 
Confiscate the shape blocks. Working with concrete objects can help brin~ 
clarity to ideas. After students have explored with the shape blocks, havE 
them teach the turtle to tessellate. Bring in a wasp's nest or honeycomb. I 
bees and wasps can do it, surely turtles can! Start with regular tessellation~ 
using one shape. Some students might like to attempt tessellations made 
with more than one regular polygon, or even tessellations made witt 
irregular shapes. Allow time for exploring and comparing. The process i~ 
much more important than the result. 

Kaleidoscopes made from three small mirrors, taped in a triangle witt: 
their reflecting surfaces facing in, can be used to create quite elaborate 
tessellations off the computer. Using what happens in this experimen1 
leads to the next exploration on the computer. Students begin to pick ou1 
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the smallest repeating pattern within a design. Next explore with irregular 
polygons and see what kind of patterns and rules you discover. Get a book 
on Escher's work. You're sure to get several "Wow!"s and a couple "I 
wonder how he did that?"s. This can lead to a computer exploration of 
altering regular polygons using point symmetry. 

Once you've started working with tessellations, they continue to crop up 
in various places. A string art design can be rotated within a hexagon and 
the hexagon repeated to cover a plane and form a beautiful pattern. For the 
strong-hearted, you can even begin to explore tessellations created with 
recursion. How about a fractal-tessellation? 

A bibliography and handouts will be provided. 

For further information, please contact: 

Donna Bearden 
Microquests 
P.O. Box 337 
Grapevine, TX 76051 
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VOICE SYNTHESIS AND SPRITE LOGO: EXPLORATORY 
ENVIRONMENTS FOR INTEGRATl~JG LANGUAGE ARTS 

Robert Bickford 
Massachusetts Institute of Technology 

Louisa Birch 
Meadowbrook School 

Weston, Massachusetts 

KEYWORDS: Elementary/Pre-School; Language Arts 

A friend of mine has a three and a half year old daughter, Claire. The two 
big things in Claire's life this past summer were going to the beach and Play 
Doh. And why not? For a three year-old what could be better than a huge 
sandbox with a swimming pool and a totally malleable and even edible 
chunk of stuff that can be shaped into anything? If you get tired of playing 
with a Play Doh dog, make a sandcastle. If you tire of sandcastles, fill a pail 
with sand and cover mommy's feet or go splash in the water. 

This is how children play, and this free spirit, curiosity and energy is what 
we love about children. While this play is going on, something else is 
happening as well. Children are learning about the world and about 
themselves. 

We will be showing some videotapes of children, as well as presenting at 
least two Sprite based Logo environments that use voice synthesis. These 
environments help children explore language not in workbook style, but 
with the same freedom and enjoyment that Claire is afforded at the beach. 

Several kindergarien children are clustered around a computer. On the 
monitor is a coloriul farm scene. Two kids are moving a rooster and a 
farmer around on the screen, animating a scene for their Sprite "actors" to 
act out. The kids are also typing in words for the characters to say to each 
other. A voice synthesizer repeats the dialogue as the animated characters 
they created move around on the screen. 

At the computer, the kids are using the "Animated Coloring Book." 
Elsewhere around the room are drawings of farm scenes and animals the 
kids have made. There is a cardboard box farm the kids designed where a 
floor turtle explores as kids learn Logo commands. There is a large play 
table with magnets and wooden letter blocks. There is lots of activity. As it 
should be, the computer is just one of several integral tools in the 
classroom. 
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Language arts which include reading writing, spelling and speech is 
fundamental to the elementary classroom. Here in Louisa Birch's 
classroom the use of computers and Logo are an integral part of the 
curriculum. The computer is being used to teach part of what has long 
been considered the foundation of an elementary curriculum. 

These kids are learning to read and write not because they have been 
given a workbook and asked to memorize a list of words, but because th, · 
are exploring and enjoying a language environment provided by nr 
technologies. As a result of this exploration, they are discovering how l,, 
communicate, how to read and write, 

Tools like the "Animated Coloring Book" challenge more traditional 
teaching styles and show more respect for the child as learner. Just as 
turtle graphics provide a Mathworld for kids to explore, these environments 
provide a fun and responsive Languageworld. They encourage the 
exploration, curiosity and freedom we admire so much in children. 

For further information, please contact: 

Robert Bickford 
Arts and Media Technology 
Massachusetts Institute of Technology 
E15-309 
20 Am es Street 
Cambridge, MA 02139 
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LOGO AND MATHEMATICS AT THE AGNES IRWIN SCHOOL 

Richard Binswanger 
Agnes Irwin School 

KEYWORDS: Implementation: School/District; Implementation: 
Classroom/Individual; Mathematics; Middle School/ Junior High; High 
School; Teacher Training: Pre-Service; Teacher Training: In-Service 

Why do we teach mathematics? The answer is clearly abstruse and 
complex. We believe, however, that mathematics is more a way of thinking 
than it is finding solutions, and that too often students concentrate on 
simply getting an answer. Students hand in worl< that many times is devoid 
of any serious analysis, and yet this is not totally their fault. Mathematicians 
deal in abstractions, while ordinarily high school students are not 
developmentally ready to handle pure ideas on their own. Logo serves as a 
bridge to these concepts through the concreteness of the turtle. With it, we 
offer our students a chance to "play mathematician", exploring, 
experimenting, and discovering mathematics. 

We are the Agnes Irwin school, a small private girls school (K-12), located 
in the suburbs of Philadelphia. Over the last few years, we have been using 
Logo as part of our elementary school curriculum, as well as the 
introductory language of our computer science courses. But over the last 
year and a half, we have made an attempt to integrate it into our entire 
mathematics curriculum, viewing Logo not so much as a programming 
language, but as a mathematics tool. The environment of Logo allows for 
experimentation with ideas of varying degrees of difficulty. We have used it 
to graph linear, rational, and trigonometric functions, as well as to draw 
their derivatives and integrals. We have used it to demonstrate such 
concepts as area and perimeter, ratio and proportion, place value, and 
basic multiplication and division. Our students have explored and extended 
the standard theorems and definitions; for example, in geometry, our work 
with parallelograms led us to the study of a new shape, the 
"hexallelogram." We are trying this approach throughout the school and 
have been surprised to see that procedures developed by one grade level 
can be used or modified by another grade level for its own needs, thus 
reinforcing the continuity of math. 

It is my hope to impart some of the excitement we feel through specific 
demonstrations and anecdotes, and just as importantly, to give a feeling of 
the frustrations and difficulties that have been very much a part of our 
learning process. We have learned much about scheduling as well as the 
problems of teacher training. Program implementation is the key to 
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success; done properly, ideas and concepts flourish. I will share both our 
successes and failures in implementing our program as well as our 
proposed changes for the future. 

We have mnde great strides over the last year and a half, and I intend to 
distribute copies of our most successful procedures. We are very 
enthusiastic, but realize we have a long way to go. I hope to stimulate a 
discussion that might help us improve our program. 

For further information, please contact: 

Richard Binswanger 
Head of Computer Science 
Agnes Irwin School 
P.O. Box 407 
Roseman t, PA 19010 
(215) 525-8400 
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KEYwonos: Implementation: School/District; Implementation: 
Classroom/Individual; Curriculum; Elementary/Pre-School; Teacher 
Training: Pre-Service; Teacher Training: In-Service; Teacher Training 
Materials; Logo Philosophy 

This session will focus on two research projects being conducted by the 
Learning Group at MIT's Media Technology Laboratory. The session will be 
divided into the following three parts: 

LI.he Bos.!Qrr High Den@y Computer Ei:9.lem 

A panel discussion by teachers and research observers. This project was 
conceived and implemented as a two-year, hypothesis-generating Logo 
study. A high density of computers (Coleco Adam) were placed in 
classrooms to be used as integrated tools for all aspects of the students 
education. A computer for every child (a ratio of one-to-one) or, at least, for 
every three children offered maximum access on the computers. Two 
Boston elementary schools, the Quincy and the Ohrenberger, were selected 
as t11e research sites. The fundamental goals of the project were multi-fold: 
1) to study the children's preferred learning styles and the extent to which 
the computer enhanced these learning styles; 2) to investigate the affect of 
the Logo environment on areas pertaining to the socio-moral domain; 3) to 
explore the ways in which the computer can be fully integrated into learning 
activities and can serve as an interdisciplinary bridge; 4) to uncover 
differences in Logo learning styles, especially in terms of race, ethnicity and 
gender. 

Themes for discussion will include the project's organization, and the 
teacher's preparation and ongoing support in the forms of designed Logo 
experiences and reading seminars. The methods of data collection will be 
discussed. A report on some of the salient findings of the study will be 
given. 

II. Ihf1 Influence of the Logo Environment on !hJ, Socio-Moral Atmosphere 
of lb.a Classroom 

The second part of this session will highlight one specific area of research 
within the Boston High Density Computer Project. This presentation will 
focus on the investigation of the impact of the Logo environment on the 
development of the socio-moral atmosphere of the classroom. The 
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atmosphere of the Logo environment was studied from the perspective of 
Lawrence Kohlberg's theory of moral education and development. A brief 
explanation of Kohlberg's paradigm and relevant definitions will be given. 
Features which are critical to the Logo environment as cited in previous 
studies will be reviewed and their socio-moral implications will be 
discussed. A description of the measurement instruments and a preliminary 
report of the findings will be presented. 

Ill. Project Headlight 

The final part of this session will concentrate on the design and 
development of a new project. This project will seek to create a school of 
the future by establishing a large-scale (approximately 200 students,) high 
density (over 100 computers) Logo environment within a Boston public 
school. Housed at the Hennigan Elementary School, this school-within-a­
school will utilize a progressive, open educational approach. Topics for this 
discussion will include the overall research goals, the project design, and 
the teacher preparation and support activities. 

For further information, please contact: 

Denise Bisaillon 
Massachusetts Institute of Technology 
E15-310 
20 Ames Street 
Cambridge, MA 02139 
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A LECTURE/DEMONSTRATION OF LCSI LOGO FOR THE 
MACINTOSH 

Eric Brown 
Logo Computer Systems, Inc. 

KEYWORDS: Logo: Advanced Topics; Logo: Future Developments; 
Language Design 

The talk will feature a general discussion and demonstration of Logo on 
the Macintosh, covering: 

• The "Macintosh human interface" and the traditional "Logo 
human interface": how they work together to create a new 
MacLogo programming environment. 

• Logo as a user-configurable language based on the idea of 
naming things: Macintosh Logo extends the user­
configurability to the type and number of primitives. Naming 
things now extends to naming devices, whether they be 
windows, flies or input/output ports. 

• Using the Editor window; using more than one editor at a time 
to contain various versions of a procedure, while only one 
exists in the workspace. 

• Using the Debug commands and the Debug window. 

• Arrays as a new Logo object similar in use to property lists, 
using PArray and GArray, and a simple operation named 
ListArray which converts any list into an array and any array 
into a list -- meaning that a stored array can be transformed 
with complex list processing operations, then stored back into 
Array Space for high-speed processing. 

• Turtle Graphics and Quick Graphics, including pen width and 
pattern -- using the proper tool for the job . 

• The Preferences Program: creating your own Logo. 

- The Primitive Set Mover 
· Configuring the serial ports for any modem or network 

Special focus will be on language design as applied to Logo, and how it 
contributes to Logo's easy transition to the university and adult world. 
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For further information, please contact: 

Eric Brown 
Logo Computer Systems, Inc. 
9960 Cote de Liesse 
Lachine, Quebec HST 1 A 1 
CANADA 
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LOGO FOR HIGH SCHOOL STUDENTS 

Ted J. Brucker 
George Washington High School 

KEYWORDS: Implementation: School/District; lmplomentation 
Classroom/Individual; Mathematics; Computer Science/ Al; High School 
Teacher Training: Pre-Service; Problem Solving; Thinking Sl<ills; Loge 
Philosophy 

Logo has been unjustly relegated to the pre-school and elementar, 
classroem. It is time to show Logo for what it really is . a high!\ 
sophisticated computer language that can have a strong impact on thE 
entire educational process. 

This presentation describes some ways in which Logo is now being used 
at George Washington High School in Denver. Most of tl,e students are 
sophisticated high school programmers already familiar with Basic, Pascal, 
Fortran, and Forth. 

Part I. The Environment 

The unique networking environment of the Shared Resource Computer 
Laboratory at GWHS is a perfect atmosphere for the transmitting of Logo 
(philosophy and language). 

Part IL Ideas Stressed in Logo Classes 

1) Philosophy of Logo .. Logo embodies a complete philosophy of 
learning. Logo, the computer language, is a vehicle for this 
philosophy. The students learn an epistemology as well as 
language. 

2) Unique Features of Logo 

• Turtle Geometry .. Shapes are created and geometric 
properties are studied in the new light of Turtle 
Geometry. Turtle geometry is compared and contrasted 
with the Cartesian and Polar systems. Such a 
comparison not only aids in computer understanding, but 
gives a greater appreciation for the richness and power 
of the geometric display of data. 

• List Processing .. Logo's ability to manipulate characters, 
numbers, words, and whole lists using simple commands 
and recursion opens up whole new computing vistas. 
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• Recursion -- Logo is an excellent language for examining 
the promises and pitfalls inherent in recursive processes. 

3) Implementation -- The Fibonacci series, palindromes, reversals, 
base conversion, and "pig latin" are all good introductory 
programs - simple, non-graphic, and tail recursive. Poly, Spi, 
and lnspi - convert the idea of tail recursion into graphics. 
Multiple recursive procedures are built and studied. Starting 
with a "Koch Snowflake" separate procedures are gradually 
formed into a single, elegant, multiple recursive procedure that 
constructs the snowflake to any desired depth. 

4) Advanced work 

• Some take what they have already learned and begin to 
apply it to previously studied computer languages. 

• Some build programs showing mathematical properties 
through geometric constructions. 

• Many are fascinated by fractals and build programs to 
generate fractals either of their own design or based on 
the work of others, such as Hilbert, Sierpinski, or 
Mandelbrot. 

• Some are employed as computer consultants and tutors 
in elementary schools. In this way they provide the 
expert Logo instruction so badly needed throughout our 
school district. 

Part Ill. Examples 

The bulk of the presentation consists of taped interviews with some 
GWHS students who have been working with Logo. They describe some of 
their most recent projects, their attitude towards Logo, and how Logo fits 
into their high school curricula. 

Part IV. The Future -- The presentation concludes with a few words 
about future projects. 

For further information, please contact: 
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Shared Resource Computer Laboratory 
George Washington High School 
655 South Monaco Parkway 
Denver, CO 80224 
(303) 399-7770 
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THE LOGO ROAD FROM ALGEBRA TO CALCULUS AND 
BEYOND 

Lawrence H. Buck and Meryle H. Kohn 
New York Institute of Technology 

KEYWORDS: Implementation: School/District; Implementation: 
Classroom/Individual; Microworlds; Mathematics; College; Logo: Advanced 
Topics 

Computer based learning normally follows one of two quite different 
approaches. In one, students create their own programs. Their main 
concern is generally computing, with the subject of the program secondary 
to questions of syntax. In the other approach, students use pre-written 
programs. Their concentration is focused on the subject covered by the 
software without regard to what makes the program work. 

In designing a Computer Enhanced Learning format for college 
mathematics courses at New York Institute of Technology, we sought an 
approach that lay between these two extremes. We wanted students to 
sharpen their own problem solving skills by teaching the computer to solve 
problems one step at a time. This necessitated some form of programming 
instruction. The main locus of the courses, however, had to remain on the 
mathematics being taught. Programming skills would have to be developed 
gradually without extensive investments of lime and attention. The Logo 
programming language provided an excellent tool for developing just such 
an approach. 

Our talk will explore in detail how Logo provides a stimulating additional 
component to courses that also include traditional classroom instruction 
and the use of pre-written (commercial and NYIT generated) software. We 
will discuss key aspects of the development and implementation process 
(including software development, hardware considerations, integration of 
computer and traditional teaching techniques, and faculty training) for the 
computer enhanced algebra and trigonometry course that has been taught 
at NYIT for the past two years, and for the calculus course now being 
planned. 

In particular, we will focus on one strand, exploration of the local and 
global properties of graphs, that runs through tile algebra and calculus 
courses. We will illustrate how the student is introduced to microworlds of 
function plotting procedures that make it possible to review and re-examine 
topics already learned and then proceed to explore more sophisticated 
concepts. 

57 



For further information, please contact: 

Lawrence H. Buck/Meryle H. Kohn 
Title Ill Project 
New York Institute of Technology 
1855 Broadway 
Now York, NY 10023 
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EXTENDING LOGO: CREATING TOOLS FOR TEACHERS 
AND CLINICIANS 

Glen Bull and Paula Coch ran 
University of Virginia 

KEYWORDS: Teacher Training Materials 

We have been using a Logo environment to create a series of tools for 
teachers. The concept of teaching tools is not dependent on logo. 
However, the characterislics of Logo make ii a conducive environment for 
development of tools. A software tool for teaching or clinical applications 
should meet the same criteria that apply to business productivity tools: 

1) It should reduce programming overhead. 

2) It should be modifiable by the user. 

3) It should be designed for integrated use with other tools. 

The teaching tools we have developed are user-driven in the sense that 
they are the result of requests and observed needs of local teachers and 
clinicians. Generally, each tool or family of tools was developed to meet a 
particular clinical or instructional need. Later these tools were passed on to 
other teachers, who adapted them to lheir own needs with our help. 

Logo tool kits we have developed include: 

• UVA Voice Tools (for speech synthesis applications) 

• UVA Instant Logo (for facilitation of language learning) 

• UVA Touch Tools (used with external switches and sensors) 

• Stimulus Generators (used to produce practice items) 

Many of these tools were first developed for use with language-disabled 
children. We are finding, however, that tools which are effective with 
language impaired populations in the clinic are also effective in the 
classroom. 

Our experience to date suggests that at least three elements are required 
for successful transmission of Logo tools: 

1) Illustrations of content applications. 
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2) Documentation for each tool kit. 

3) A disk containing the Logo tool procedures. 

Barriers to implementation and dissemination of Logo tools include: 

1) There are insufficient models for using Logo teaching tools in 
the context of specific subject areas. 

2) There is no effective distribution system for dissemination of 
disks of Logo tools, accompanying documentation, and models 
for their use. 

3) Teachers, clinicians, and faculty in schools of education are 
often not aware of the significance of an open system of 
software tools. 

4) At present there is more academic and economic incentive to 
produce articles and texts than to develop the kinds of 
instructional Logo tools discussed above. 

For further information, please contact: 

Glen Bull 
Curry School of Education 
109 New Cabell Hall 
University of Virginia 
Charlottesville, VA 22903 
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LOGO IN THE HIGH SCHOOL: SUCCESSES, FAILURES, 
AND FUTURE CONCERNS 

Sharon Burrowes 
Wooster City Schools 

Wooster, Ohio 

KEYWORDS: Implementation: Classroom/Individual; Computer Science/ Al; 
Higll School; Evaluation; Problem Solving; Thinking Skills; Logo: Criticism 

As in many high schools, the availability of inexpensive computers has 
created a sharp increase in demand for computer courses. In response, we 
developed a semester-long introductory course including the traditional 
"computer literacy" topics, some exposure to computer applications, and 
an introduclion to programming using Logo. 

During the ·1984-85 school year, the first third of the course was spent 
learning about computers and using commercial programs to reinforce 
classroom material and familiarize students with the proper use of a 
computer system. Once students became comfortable with the equipment 
and the use of the computer lab, Logo was introduced through assignments 
to encourage experimentation and exploration. During the next third of the 
course, students learned new Logo primitives, wrote simple Logo programs, 
explored the use of computers in society, and learned about a variety of 
computer applications. For the last part of the course, increasing emphasis 
was placed on Logo. Gradually, more advanced concepts were introduced. 
Student programming assignments evolved towards more traditional 
programming class projects. 

The most successful part of this course has always been the initial 
introduction of Logo. Almost without exception, students are thrilled by 
their initial success with the turtle. There is no feeling that this is "kids' 
stuff" as might be expected. From the near "dropout" to the most gifted 
college preparatory student, each individual delights in his/her first project. 

Although we have never regretted our decision to teach Logo in this 
course, its use has not been without problems. For different categories of 
students, these difficulties occur at different points and for apparently 
different reasons. A few students simply do not seem to be able to cope 
with procedure writing, otl1ers find program design a roadblock, while still 
others seem unable to manage procedure inputs. 

In spite of the problems, there are always exciting moments both in the 
classroom and in the computer lab. These include discoveries made by 
students during a classroom session or the spread of new ideas through the 
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Logo community that develops in t11e lab. Of particular interest are students 
who enter the course as devoted Basic programmers and who leave excited 
and challenged by Logo. 

Throuoh our experience over the past couple of years, we feel that there 
are a number of questions that we need to address. A few of them are listed 
here: 

1) How can we move high school students who are game addicts 
towards independent programming in the context of the high 
school classroom? More significantly, should we try to move 
them in that direction? 

2) What factors account for tho students who do not seem to be 
able to cope with the problem solving skills necessary to write 
programs needing more than two or three procedures? Are 
these students weak in problem solving in general? Do they 
have a poor self-image or feel defeated by the educational 
establishment? 

3) What is the best way to help students who have trouble with 
more sophisticated programming concepts to experience 
success without having them think that they are ready for an 
advanced programming course? Can they "feel good" about 
their work with the computer without thinking that a career in 
programming is in their future? 

4) What skills learned in Logo programming will carry over to 
programming in other languages? In what ways will Logo be a 
help? In what ways a hindrance? 

For further information, please contact: 

Sharon Burrowes 
807 College Avenue 
Wooster, OH 44691 
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COMPUTERS, CHILDREN AND CLASSROOMS: A REPORT 
ON THE QUEEN'S "CREATIVE USES" PROJECT 

Hilda Carmichael 
Queen's University 

Canada 

KEYWORDS: Implementation: School/District; Implementation: 
Classroom/Individual; Curriculum; Elementary/Pre-School; Teacher 
Training: In-Service; Evaluation; Special-Needs Students; Problem Solving; 
Thinking Skills 

This study examines lhe creative uses of computers in elementary schools 
and their impact on students' confidence and sell-esteem, student-student 
interaction, student-teacher interaction, on male and female students, orl 
classroom management, on the role of the teacher, on special education! 
on teacher training, on other members in the school, and on curricular 
areas such as computer literacy, learning Logo as a programming 
language, problem-solving and problem-creation, mathematics, oral 
communication, reading and writing, t[le arts, and values of the individual in 
society. Findings are based on intensive study of real classrooms over a 
two-year period. 433 students in eighteen classrooms that involved thirteen 
different teachers were studied over the two-year period; of these, five 
teachers and forty students were involved in the study for two years. 
Classrooms had one to five computers over an entire school year or 
students had access to a computer laboratory. Logo and word processing 
were studied extensively; the use of a graphics tablet and Musicland were 
explored for short periods. The report discusses in detail the various 
software that was used and offers extensive illustrations of what children 
from kindergarten to grade eight were able to accomplish with them. 

The most significant finding is that the creative use of microcomputers in 
education is NOT automated education .. it is the very opposite. When the 
focus is on the development of independent and original thinking, the 
teacher and the "art" of teaching become critical elements in shaping the 
learning environment. Also, the role ol the teacher in such an environment 
is different since the teacher is expected to deal with the unknown and 
unexpected as problems and questions arise. It was found that Logo is a 
highly adaptable language which made it possible to explore certain 
mathematical concepts in a different sequence and much earlier than is 
currently believed. Problem solving is an integral part of programming and 
of creative expression. The use of a word processor greatly aided language 
development, and the use of graphics tablets aided artistic expression, 
especially in the younger grades where the mechanics of using a pencil or 
brush are still a painful process for many students. 

63 



ABSTRACTS 

It was found that an environment that encourages exploration leads to 
extensive social interaction among students and that students become 
more willing to express their ideas, to refine or to revise them. A 
significantly greater proportion of students experienced an increase in their 
confidence and self-esteem if their teacher was able to give them greater 
autonomy over their learning and fostered social interaction. The impact on 
students' attention span and cognitive development in the special 
education classes was also significant. Differences in computer usage 
between boys and girls were observed in one of the classes. 

It was found that teachers need strong technical, educational, emotional 
and social support in coping with changes demanded by the creative uses 
of computers. The principal plays a critical role in giving or fostering such 
support structures. Additional support is needed from knowledgeable 
people outside the individual schools. The events chronicled in this report 
suggest that reviews of the curriculum guidelines need to be made 
continually as new developments and uses of this technology emerge and 
as the exposure to computers in the early grades find extensions or 
repercussions in subsequent years. 

For further information, please contact: 

Hilda Carmichael 
Faculty of Education 
Queen's University 
Kingston, Ontario K7L 3N6 
CANADA 
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LOGO WITH DIGITIZED SPEECH FOR SPECIAL 
EDUCATION 

David J. Cartmell 
IBM Corporation 

Lynne Fraker 
Ulster County (New York) ARC Center 

KEYWORDS: Special-Needs Students; Implementation: Classroom/ 
Individual; Elementary /Pre-School 

Background 

The setting is a special education situation involving a school being run by 
the Association for Retarded Children. We had been trying to incorporate 
computers in the education process to see if their unique capabilities could 
help out with some children who had some very special needs. In this case, 
we had some severely multiply handicapped children who had a great deal 
of difficulty using the traditional keyboard on the computer. The children 
also had communication difficulties and so we needed something which 
especially attracted their attention and also held their attention. 

Solution Summary 

So what was our solution? The computers we are using at the school are 
IBM PC's. We decided to use an alternative device to substitute for the 
keyboard. The device we are using is called the MOD Keyboard (the MOD 
Keyboard is a registered trademark of the National Research Council, 
Canada). Such a device permits the use of peripheral display customized 
tor the user as well as single or multiple switch input for the system. For the 
programming job on the computer, we chose Logo because it could be 
used to exploit the graphics capabilities of the machine while at the same 
time it could be easily adapted to the needs of the particular children 
involved. 

The program which we developed needed to be extremely easy to use and 
yet have a definite learning point. We decided on some programs which 
would draw some simple stick figures representing a boy, a girl, a mom and 
a dad. The children could all relate to these. But our solution wanted the 
children, even with their disabilities, to be able to draw the stick figures. We 
decided on two modes of operation for the children, The first mode gave 
the children the capability to just select a figure and it would be drawn for 
them in living color. The second mode gave the children the ability to select 
different parts of the body as well as the color and the position on the 
screen and they could gradually creole their own figure. 
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We made this just a little bit more attractive ancl attention holding by 
adding the use of high quality digitized speech in conjunction with the stick 
figures. 

So what did we have! We have a system which allows a person with 
physical impairments to operate a computer using as simple a device as a 
single switch. Through this interface, the person can draw pictures of 
familiar objects. As they are drawing such pictures, they hear high quality 
audio describing or naming what it is they are drawing. 

A !jttle More Detail 

In the course of this presentation, we will describe the hardware 
configuration and input capabilities of the system; we will describe the use, 
of digitized speech directly with Logo; we will demonstrate the system; an,. 
we will describe our experiences and the results of this approach for the 
school children. 

For further information, please contact: 

David J. Cartmell 
IBM 
43H1949 
Neighborhood Road 
Kingston, NY 12401 
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EXPLORING MATH WORLDS WITH LOGO 

lhor Charischak 
Logo Computer Systems, Inc. 

KEYWORDS: Implementation: School/District; Implementation: 
Classroom/Individual; Mathematics; Middle School/ Junior High; High 
School; Teacher Training: Pre-Service; Teacher Training: In-Service 

Overview 

One of the goals of mathematics instruction is to get children to see the 
usefulness and power of malhemalical ideas, and to get them to apply tl1ese 
ideas to a variety of problem solving situations. Unfortunately, not very 
many students are successful at doing this. One of the reasons is that there 
are not enough concrete models to help them understand these concepts. 
With the computer and in particular with Logo, we can create such models 
or environments in which powerful mathematical ideas are more accessible. 
These environments can be called "mathworlds." 

Mathworlds 

A mathworid is a structured environment that is designed to increase the 
probability of students bumping into powerful mathematical ideas. It is a 
place where people are engaged in mathematical activities in any topic 
area. The learning mode is exploration. The role of the teacher is to 
motivate the explorations and keep them productive without taking control 
away from the students. The focal point is a Logo-speaking computer 
which has, as a part of its library, a collection of microworlds (electronic 
environments for learning) which are specifically designed to support the 
learning of a particular topic. 

The mathworld will include "neat" phenomena that students will find 
interesting to observe and interact with. The teacher will be responsible for 
supporting the students in discovering and getting lo know powerful 
concepts through this interaction with neat phenomena. 

Heuristic;1 for Mll.\J1world Qesiqn 

The challenge to the educational community is to design mathworlds that 
are rich in mathematics as well as interesting to explore. Some of the key 
questions to think about In creating math worlds are the following: 

1) What are the sources of neat phenomena that children would 
find interesting to explore? 
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2) What specific knowledge or understanding should children 
acquire as a result of their interaction with the mathworld? 

3) What are the powerful ideas and how should children be 
introduced to them? 

4) What non-computer resources can be used to enhance this 
mathworld? 

5) What questions can be asked that will stimulate exploration? 

Examples of Mathworlds 

Examples of mathworld explorations will be drawn from the arenas of 
measurement, probability, geometry and trigonometry. 

For further information, please contact: 

lhor Charischak 
Logo Computer Systems, Inc. 
555 West 57th Street 
New York, NY 10019 

68 



ABSTRACTS 

THE BRAZILIAN VERSION OF LOGO 

Eduardo 0. Chaves, B. Bitelman, 
A. F. Gagliardo, A. Ripper and H. Silva 

State University of Campinas 
Brazil 

KEYWORDS: Translating Logo; International Logo: Brazil; Logo: Future 
Developments; Elementary/Pre-School 

For a Logo learning environment to be as natural as possible for a child, ii 
is necessary that the commands and syntax of the programming language 
be as close as possible to the child's mother tongue. This fact has 
motivated the many efforts to translate Logo commands into other natural 
languages, and to adapt Logo's syntax to that of the natural language in 
which the commands appear. 

In Brazil, we have been using Logo with children since 1976. Al first, only 
error messages were translated in an implementation of Logo which ran on 
a DEC-10 system. With the appearance of Brazilian-made microcomputer 
systems, an effort was made by the Nucleus of Informatics Applied to 
Education (NIED) of the State University of Campinas (UNICAMP) to 
implement a lull translation on a CP/M-based microcomputer system, the 
ltautec 1-7000, made by a Brazilian manufacturer, ltau Tecnologia S/A, of 
Sao Paulo, Brazil. 

This was done with the conviction that the job of translating Logo into 
Portuguese was not by any means exhausted by converting English words 
into their Portuguese equivalent; one would also have to take into account 
the syntactical structure of the Portuguese language. Many examples of 
such adaptations are provided in the paper, e.g., use of the infinitive. Also, 
the Portuguese language uses accents and other signs which are not a part 
of the standard ASCII code. The translation work was facilitated by six 
years' experience of using Logo with children at UNICAMP. The children's 
reactions to many suggested translations (originally implemented as 
procedures within the English version) were recorded and, on the basis of 
this material, research was done to implement the lull translation. 

The work done was also one of the reasons for NIED being selected by the 
federal Brazilian government as one of five centers of excellency in the 
study of the use of computers in education. A federally sponsored three­
year project is underway to introduce Logo to teachers and students of 
Brazilian public schools. 

In conclusion, we now have a CP /M implementation of Logo in 
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Portuguese which fully takes into account the syntactical structure of the 
Brazilian language. 

For further information, please contact: 

E. 0. Chaves 
NIED 
Universidade Estadual de Campinas 
Barao Geraldo 
13.100 Campinas S.P. 
BRAZIL 
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LOGO IN THE PEOPLE'S REPUBLIC OF CHINA 

Lu Chuan-xing 
East China Normal University 

People's Republic of China 

KEYWORDS: Implementation: School/District; Curriculum; 
Elementary/Pre-School; Middle School/Junior High; High School; College; 
International Logo: People's Republic of China; Teacher Training: 
In-Service; Evaluation; Translating Logo; Logo: Future Developments 

It has been two years since Logo was introduced to our country. Logo is 
liked by everyone who has studied it It has been most favorably received 
by those involved in education. 

1) At the "Middle School Computer Education Conference 84", 
sponsored by the Ministry of Education, Logo was chosen as 
the programming language for middle schools. 

2) Various Logo classes for primary and middle school teachers 
are to be held. 

3) Lectures on Logo !or children are held at Children's Palaces. 

4) The laboratory for Computer Science at Beijing University has 
translated Logo into Chinese to facilitate Logo learning by 
children of pre-school age and students al primary school. 

5) Preparations !or a programming competition on Logo are being 
held. 

Articles on Logo and its applications have been published and books 
about Logo are going lo be published. The Department of Computer 
Science of East China Normal University and Microcomputer World has 
published "Series on Teaching and Studying of Logo." The set has ten 
books in all and was highly praised. 

Some CAI and business processing software using Logo is being 
developed. 

The Association of Logo Developers, where those interested in Logo can 
study and communicate with each other, is going lo be set up. This will 
accelerate the spread and popularization of Logo in China. 

For further information, please contact: 
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Lu Chuan-xing 
East China Normal University 
Department of Computer Science 
3663 Chuanshan Road 
Shanghai 
PEOPLE'S REPUBLIC OF CHINA 
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