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ON LOGO 
_ _new video tapes for teacher training 

created by~ PcJpert 

New Mindstorms (4 tapes ... 2 plus hours) 
. concentrates on learning and thinking 
. introduces Logo to the beginner 
. provides other educator and parent 

groups with a basis for understanding 

Logo Hurdles (4 tapes ... 2 plus hours) 
. teaches aspects of Logo that are often 

difficult to understand and master 
. can be used by individuals or groups 

Either series with print and diskettes-$699 
PAL version $999 

SPECIAL OFFER, BOTH SERIES PLUS 2 FREE 
LOGOWRITER TAPES, $1295 

• mml 12 clayton terrace saint louis, missouri 63131 
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Our project planning discussions were as interesting as 
the children's interactions with the resultant microworld. We 
began by examining the structure of the trope notation system, 
drawing similarities to programming structures in Logo. This 
necessitated "reciprocal tutoring;" trope patterns for me, and 
Logo procedure patterns for Sara Lynn. Once content goals 
were established in both realms (I thought this the perfect way 
to encourage the students' writing of single-function proce
dures, then cooperatively arranging them in a hierarchical super
procedure structure), we began to discuss process goals in 
terms of what the students should be able to do with the 
micro world 

The Microworld 

Herein lies the full power of cooperative planning for 
teaching. By focussing upon the actions that the students 
would be able to select in the microworld (the "new primi
tives"), we two teachers were able to integrate the content's 
own structure (Torah trope patterns) into the organization of 
the microworld itself. The discourse was delightful. Each 
suggestion that either of us posed could be fleshed out in terms 
of how a specific student action would reflect powerful ideas in 
the study of trope patterns and/or Logo. Our respective ignor
ance of each other's specialties forced us both to be specific and 
lucid about our ideas. This probably helped to increase the 
quality of the microworld. Before we began this joint venture, 
we would have predicted just the opposite. 

A cooperative project is a cooperative project. The stu
dents worked with the cantor (among whose synagogue respon
sibilities is that of chanting weekly Bible portions) to write 
Logo music procedures for each of the trope melodies. Sara 
Lynn and I constructed the microworld so that as student users 
type trope name abbreviations, they hear the melody and see 
the verse diagrammed on the screen. The microworld "remem
bers" the order of signs for each verse. When the diagram is 
fmished, the computer prompts a chapter and verse number, 
then stores the diagram in procedure form on the disk. In this 
way, a database of verse diagrams is compiled by the students, 
which the user can then print out and reproduce in any combina
tion as paper handouts and/or overhead transparencies. Sara 
Lynn's relative lack of computer experience helped me to make 
the program quite user friendly. 

Eight Steps to Success 

I realize that few, if any, of you will have need for a 
Torah trope microworld in your classroom. The point here is 
not the product, but the process, and the possibilities of its 
generic application. (Sound familiar?) You may very well be 
the only staff member at your school that has any knowledge 
of Logo; yet, that certainly doesn't mean that you can't help 
other teachers to integrate Logo into their traditional (and 
nontraditional) content curricula. Similar microworlds can be 
cooperatively developed and shared in practically any subject 
area. 
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These guidelines may be helpful: 

1. Decide upon the content goals of the microworld 
2. Decide upon the process goals of the microworld. 
3. Determine how the content and processes selected 

are naturally organized 
4. Divide the organization into the smallest single

function user actions; these will be the microworld primitives. 
5. Code the subprocedures so that they are as flexible, 

easy to understand, and easy to change as possible. 
6. Encourage the potential users to help to program 

the microworld subprocedures. 
7. Decide that the microworld will never be "fmished;" 

revise it continuously according to user feedback. 
8. Encourage other teacher and student users to change 

the microworld to suit their purposes and preferences. 

Michael Friendly, the Logo Exchange North American 
Field Editor, is currently compiling a database of Logo micro
worlds. If you have developed any microworlds for use in 
teaching, or have ideas for some, consider sharing what you 
have on a wider scale. Please send microworld information to: 

Michael Friendly 
York University 
Psychology Department 
Toronto, Ontario M3J 1P3 
Canada 

Timeless Wisdom 

The theme of the national Conference on Alternatives 
in Jewish Education (CAJE) gathering at which I presented this 
project was, appropriately, 

I have learned muchfrom my teachers, more from my 
friends, and from my students most of all. 

Originally written in Hebrew, this quote is probably 
more than one thousand years old Its lesson still rings true. 

May this holiday season inspire peaceful cooperative 
ventures for all peoples, and may we all share in the joy and 
respect that are implicit in such worthy endeavors. 

Judi Harris was an elementary school computer use facilitator, 
graduate education instructor, and computer consultant for a 
number of public and private schools in Pennsylvania. She is 
now a doctoral student in education at the University of 
Virginia. Her CompuServe electronic mail address is 
75116,1207. 
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Math Worlds 

edited by A. J. (Sandy) Dawson 

On Functions and Variables 

Is it true that students learning a computer language 
will also learn some mathematics? The answer to that ques
tion, according to Frederick Klotz, a professor of mathematics 
at St. Patrick's College in Dublin, Ireland, seems to be yes, 
provided the appropriate computer language is used. Klotz 
writes: 

"In some respects computer programming seems close
ly related to mathematics. Good programming requires the 
same combination of clear logic, attention to detail, and invent
iveness that is characteristic of good mathematics. Yet many 
important concepts in programming -- loops, pointers, arrays, 
and floating point arithmetics, to name just a few -- are awk
ward to deal with in mathematical terms. Even the concept of 
a variable in computer science looks strange to someone accus
tomed to variables in mathematics ... 

"However ... there is a style of programming, called 
functional programming, in which the connection with mathe
matics is direct and explicit. A functional language such as 
Logo, is ideally suited to the needs of the mathematics 
teacher." [1, pp.lS-16] 

Klotz contends that " ... in a functional language, such 
as Logo or LISP, one interprets a program as an operation, 
formed from simpler operations by functional composition. 
Usually operations are functions in the strict mathematical 
sense. That is, they are rules which associate with each ele
ment of a certain domain a unique image... In functional 
programming the underlying model is the traditional function 
machine of mathematics. The emphasis is not on what is 
going on inside the computer, but oil how to link up function 
machines the computer emulates to achieve a desired objec
tive." [1, pp.l6-17] 

Some simple examples from Klotz's work are " ... the 
absolute value function, defined in mathematical notation as 
follows: 

X 
ABSX• { 

-X x~o 

"The Logo version of this is ... 

TOABS:X 
IF :X > 0 TiffiN OUTPUT :X 

ELSE OUTPUT ( - :X ) 
END 

"We can use ABS as a building block to construct ... 
more complicated functions such as f (x) = sin ( lxl ): 

TO F :X 
OUTPUT SIN ABS :X 
END 
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"(SIN is a built-in function in Logo). Is this the same 
as g (x) .. lsin xl for all values of x? Define 

TOG :X 
OUTPUT ABS SIN :X 
END 

and the computer can help to provide the answer." 
Klotz continues, "For many functions, inductive defi

nitions are most convenient Consider for instance XP for non
negative integers p: 

1 
XP• { 

X· XP-1 

"In Logo we would write: 

TO POWER :X :P 
IF :P = 0 TIIEN OUTPUT 1 

ELSE OU1PUT :X * POWER :X :P - 1 
END 

"POWER illustrates the programming technique of 
recursion. As this example shows, recursion serves as the 
computer equivalent of inductive definition." [1, pp.17-19] 

The gap between computer programming and mathema
tics can be bridged, then, if functional programming and a 
functional language such as Logo is used. But how does one 
do that with secondary school children? Leron and Zazkis 
investigated this question. They worked with above average 
children, aged 14 and above. In their Function and Variables 
Learning Unit they focused on these topics: 

--Functions (input and output, equal functions, and equi
valent procedures, various forms, predicates). 

--More functions (single-valuedness, domain of defmi-
tion, identity function, constant function). 

--Inverse functions 
--Conditions of invertibility 
--Composition of functions 
--Equations, subprocedures, constraint systems and 

unknowns. 
--Functions of several variables. 
--The scope of variables. [2, p. 187] 

They devised some Logo-based mathematical situations 
(illustrated on the following page) which would lead children to 
an awareness of the above concepts. 
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What is a Function? 

"We have here a few Logo procedures called PUZZLE1, 
PUZZLE2, etc., each with one input. You can play with them 
and find out what they do. 

?PUZZLE! 2 
5 
?PUZZLE! 5 
11 

"Now, without the computer, can you guess what will 
PUZZLE1 4 be? Check your guess with the computer. Can 
you write a procedure (called ANSWER1) that will have 'the 
same behavior' as our PUZZLE1?" [2, p. 187] 

These activities are reminiscent of Bob Davis' early 
work on the Madison Project when he invented "What's My 
Rule?" games. Leron and Zazkis make use of Davis' strategy 
of the finding "secrets" to deal with the topics of equations as 
functions and subprocedures as variables and unknowns. This 
is how they did it 

"Here is a function called FUN. 

TO FUN :X 
PRINT :X * 3 + 5 
END 

"Someone had executed FUN with an unknown value 
of :X and got 20 as a result. Find the unknown value of the 
input :X. This is a different, procedural way to present the 
equation 3x + 5 = 20. One way to solve it is by inverting the 
function (i.e., the input -> output processing). Thus the 
sequence of operations : 

X -> :X * 3 -> :X * 3 + 5 

is inverted to: 

Y -> :Y- 5 -> ( :Y - 5 ) I 3 ... 

"We can thus write NUF, the inverse of FUN. 

TO NUF :Y 
PRINT ( :Y - 5 ) I 3 
END 

"Since NUF 20 yields 5, we know that FUN 5 should 
yield 20. Thus 5 is the desired value of the unknown input" 

The FAN Game 

"FAN is a procedure with a secret in it 

TO FAN 
REPEAT 8 [ SECRET LT 45] 
END 
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"Can you draw on a piece of paper the effect of FAN if 
SECRET is given by: 

TO SECRET 
FD50BK50 
END 

"And what if we change SECRET to: 
TO SECRET 
FD50 
REPEAT 3 [ FD 10 RT 120 ] 
BK50 
END 

"In this game, FAN is a picture form whose result 
depends on the subprocedure SECRET. SECRET is therefore 
a variable subprocedure, and the above activity consists of eval
uating the form under various substitutions for the variable. 

"Here is the same game with a new twist. The follow
ing drawings are produced by the FAN procedure (with different 
'values' of the 'variable' SECRET): 

"Can you fmd the SECRET that produces each of these 
drawings? (Remember, you can only change SECRET, not 
FAN.)" [2, pp. 189-190] 

The educational ideas which guided the work of Leron 
and Zazkis bear repeating here: 

"-There was no use of ready-made software in this unit. 
The children's programs (as well as some of our own) were the 
object of study. 

"-We used a wide range of functions both in variety and 
difficulty. 

"-We tried to write as much as possible in 'soft,' every
day language preferring simple words and common sense expla
nations to technical language and jargon. In the same vein, we 
would sometimes adopt for several sessions the terminology 
suggested by the kids, before we introduce the standard terms. 

"-The learning is all done through activities (some sug
gested by us, some of a free exploratory nature), followed by 
reflection on these activities through discussion, writing and 
some thinking pieces to take home. 

"-We made a special effort to devise examples and activi
ties that would take into account the children's point of view, 
in addition to the mathematical one. As much as possible, the 
activities should be interesting and the mathematics should 
emerge from them in a natural way. 

"-Introduction of subtle points was delayed until they 
were actually needed, even at the cost of having the children 
temporarily develop buggy mental models." [1, pp. 191-192] 
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This latter point is supported by Reinhold Wappler. He 
wri~es, " ... children are not expected to learn suddenly all about 
vanables and then happily use and debug them in their pro
grams. We must 'allow for stages of incomplete knowledge', 
and flll these stages with appropriately graduated mental 
models and metaphors that are simple and useful to children 
while at the same time consistent with future mathematicai 
uses of variables." [3, p. 1] 
. Woul~ Leron and Zazkis' approach to the topic of func-

bons and vanables via Logo prove more palatable to learners 
than the usual approach taken in the secondary school curricu
l~m? Leron and Zazkis comment: "Is it Logo or maths? The 
kids were less enthusiastic to work on the 'functions and vari
ables' unit than on Logo programming, but more enthusiastic 
than on mathematics. Conclusion: it is better to present such 
~or~ t~ the kids as mathematics rather than Logo (if such a 
disbncbon must be made). Eventually, it seems that a mixed 
approach to functions would be best: Use Logo activities 
where and when they are interesting, relevant and beneficial." 
[2, p. 192] 
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Writing with Logo 

Creative Word Processing in the Classroom announ
ces The Writing Notebook, a bimonthly publication which 
focuses on writing at all levels. A regular LogoWriter column 
is one of the features listed in a recent press release. 

Edited by Sharon Franklin (a former editor of The 
Computing Teacher) and Jon Madian, this periodical appears to 
present a well-balanced set of support materials for writing 
from elementary through college levels. 

For more information, write to The Writing Note
book, PO Box 590727, San Francisco, CA 94159. 
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SpeciaiTal k 
by Paula Cochran and Glen Bull 

Touch Tools 

This month we want to show how to make Logo 
~es~nd to the touch of a switch -- whether it is an adapted 
JOysuck, a Koala Pad, or a switch designed especially for a 
handicapped child. 

Using Logo with such peripheral devices can be a 
valuable option for some children, even if they are motorically 
able to use the regular keyboard. Switches are fun, and may 
provide a simpler and less distracting way of controlling Logo 
for non-handicapped as well as handicapped students. 

Last month this column included directions for adapting 
a joystick for use with switches for motorically impaired users. 
V'( e used the joystick project to show how a network of profes
Sionals can support each other through electronic communica
tions. This month we will concentrate on the Logo mechanics 
of getting input from the keyboard or from a switch. Next 
month we will concentrate on related Logo applications which 
are being discussed and developed through the electronic 
network. 

Reading a Single Keypress 

Often when you are writing a Logo program, you 
would like to include instructions for Logo to get some infor
mation from the user of the program. For example, Logo may 
need the answer to a question in order to make the rest of a 
procedure work correctly. 

When the information needed is a single character (letter 
?r number), the READCHAR command can be used to get 
mput from the keyboard. (READCHAR and the other built-in 
commands discussed in this column are found in IBM Logo 
and Apple Logo II. There are equivalent commands in most 
other versions of Logo. Consult your program manual.) 

The following procedure which uses the READCHAR 
command does not require the child to press a carriage return 
after answering Y or N for yes or no. Also note that the letter 
Y is quoted rather than enclosed in brackets in the line which 
checks the answer. 

TO ASK.QUESTION.1 
PRINT [ DO YOU LIKE GRAPE JUICE MORE 

1HAN ORANGE JUICE? ] 
PRINT [PLEASE TYPE Y OR N. ] 
MAKE "ANSWER READCHAR 
TEST :ANSWER = "Y 
IFTRUE [PRINT [OKAY, YOU CAN HAVE 

GRAPE JUICE TODAY. ] ] 
IFFALSE [PRINT [FINE. YOU CAN HAVE 

ORANGE JUICE. ] ] 
END 
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The READCHAR command can be used to check 
whether the user has pressed a particular letter. Of course, the 
consequences of pressing the letter should be tailored to appro
priate instructional objectives. The consequences might be 
moving the turtle a certain distance, as in many Instant Logo 
programs (see, for example, "Starting Logo with Young 
Children? Slow Down the Turtle!" by Dan Watt and Molly 
Watt in the September 1986 LX). 

The example below could make good use of a SAY 
procedure. (Some computers have speech capabilities, and in 
some cases Logo can take advantage of this speech output. 
That topic needs another full column.) You can substitute a 
SAY procedure for PRINT if you have speech synthesis 
capabilities. 

TO FIND.LE1TER 
PRINT [ CAN YOU FIND 11IE LE1TER B? ] 
MAKE "LE1TER READCHAR 
1EST :LE1TER = "B 
IFfRUE [ PRINT [ YES, YOU FOUND IT! ] ] 
IFfRUE [ STOP ] 
IFF ALSE [ PRINT SENTENCE :LE1TER [ IS NOT 

11IE ONE.]] 
FIND.LE1TER 
END 

A variation of this theme is a procedure which simply 
waits until the child presses any key. Such a procedure is very 
simple, but very useful, too. It does not test to see which key 
is pressed. It just waits for a key press, and then continues. 

TO W AIT.FOR.KEYPRESS 
MAKE "KEY READCHAR 
END 

The WAIT .FOR.KEYPRESS procedure is handy when 
you want to allow a reader to control the rate at which pages of 
text appear on the computer screen. We often name this proce
dure PAGE when it is used in Logo stories or projects. A 
screen of text can be is printed, and then PAGE can be used to 
make the master procedure wait until a key is pressed before it 
continues. 

Cause and Effect 

The W AIT.FOR.KEYPRESS procedure fits into a 
variety of Logo applications. We use synthesized speech with 
the example below, but you can substitute PRINT for SAY 
when you try it. This example also makes use of LOADPIC 
which is a built-in command to load pre-drawn pictures. Most 
versions of Logo have an equivalent for LOADPIC (the Terra
pin equivalent is READPICT). The LOADPIC command 
loads a graphic picture into the computer monitor directly from 
a disk. 
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TO SHOW.PICTURE.l 
SAY [JOHNNY, TOUCH 11IE KEYBOARD TO 

SEE GRAPES. ] 
W AIT.FOR.KEYPRESS 
CLEARSCREEN 
LOADPIC "GRAPES 
SAY [ 11IESE ARE GRAPES.] 
END 

In this instance, the computer will say, "Johnny, touch 
the keyboard to see grapes." It will then wait for a keypress, 
and show a picture if a key is touched. The picture will fill the 
screen, and then the synthesizer will say, "These are grapes." 
If the computer did not have speech capabilities, the teacher 
could say the instructions instead. 

Sensitive to the Touch 

Many computers allow up to two joysticks to be 
attached, and each joystick generally has two buttons. Thus, 
up to four buttons (or switches) can be sensed through the 
joystick input ports (gameports). Numbering in computers 
often starts with 0 instead of 1. Thus, the four buttons (two 
on each joystick) would be labeled Button 0, Button 1, Button 
2, and Button 3. 

Koala Pads (Koala Technologies Corp.) also attach to 
the computer through a gameport, and the two buttons on the 
top are equivalent to the buttons 0 and 1 on a joystick. There
fore, the procedures described below could be used with a joy
stick, an adaptive switch, or Koala Pad. 

The built-in command BUTTONP is used to check 
whether a button has been pressed. Here is a procedure to 
show whether Button 0 has been pressed: 

TO SHOW.BUTTON 
PRINT BUTTONP 0 
SHOW.BUTTON 
END 

This procedure prints true when Button 0 is being 
pressed, and false when the button is not pressed. 

? SHOW .BUTTON 
FALSE 
FALSE 
FALSE 
TRUE <----- Button 0 is pressed at this point 
TRUE 
TRUE 
FALSE <------Button 0 is released here. 
FALSE 

You will need to use an escape control key (such as 
Function-Break on an IBM PCjr or CTRL G in Terrapin Logo) 
to interrupt the SHOW.BUTTON procedure as it is written 
above. 
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The TRUE or FALSE reading from the BUITONP 
command can be used to control a larger program For 
example, a procedure equivalent to WAIT.FOR.KEYPRESS 
can be constructed using BUTIONP instead of READCHAR. 

TOW AIT.FOR.BUITONPRESS 
TEST BUITONP 0 (see if Button 0 is TRUE) 
IFTRUE [STOP] 
W AIT.FOR.BUTIONPRESS 
END 

The W AIT.FOR.BUTIONPRESS procedure works 
just like W AIT.FOR.KEYPRESS procedure. The only differ
ence is that a button on a joystick or Koala Pad, or another 
external switch, is pressed instead of a key on the keyboard. 

TO SHOW.PICfURE.2 
PRINT [ JOHNNY, PRESS THE SWITCH TO SEE 

GRAPES.] 
WAIT .FOR.BUITONPRESS 
CLEAR SCREEN 
LOADPIC "GRAPES 
PRINT [ THESE ARE GRAPES. ] 
END 

Just as the W AIT.FOR.BUTIONPRESS procedure is 
equivalent to the W AIT.FOR.KEYPRESS procedure, the 
READ.BUTION procedure below is similar to READCHAR. 
If additional buttons are available, Buttons 2 and 3 can be 

added as additional lines in the READ.BUTTON procedure. 

TO READ.BUTION 
IF BUTIONP 0 [ OUTPUT 0 ] 
IF BUTIONP 1 [ OUTPUT 1 ] 
OUTPUT READ.BUTION 
END 

To try out this procedure, type the following: 

? PRINT READ.BUTTON 

Nothing will happen until you press the button or 
switch connected to the computer. Then either a 1 or a 0 will 
appear on the screen. 

You can test for one of these numbers inside another 
procedure, to determine the consequences of pressing a certain 
switch or button. We have replaced READCHAR with 
READ.BUTTON: 

TO ASK.QUESTION.2 
PRINT [ DO YOU LIKE GRAPE JUICE MORE 

THAN ORANGE JUICE? ] 
PRINT [ PLEASE PRESS TilE GREEN BUTTON 

FOR YES.] 
PRINT [ PLEASE PRESS TilE RED BUTTON FOR 

NO.] 
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MAKE "ANSWER READ.BUTTON 
TEST :ANSWER = 0 
IFTRUE [PRINT [OKAY, YOU CAN HAVE 

GRAPE JUICE. ] ] 
IFFALSE [PRINT [FINE. YOU CAN HAVE 

ORANGE JUICE. ] ] 
END 

While the READ.BUTION procedure is a user-defmed 
procedure, it can be used in ways which are functionally equiva
lent to the built-in procedure called READCHAR (or RC in 
some versions of Logo). The teacher or clinician can label the 
buttons on a Koala Pad with red or green stickers, in the same 
way that the keys on the keyboard can be color coded. We 
hope you and your students enjoy making Logo work at the 
flick of a switch. 

SpecialTalk News 

AMERICAN SPEECH - LANGUAGE - HEARING 
FOUNDATION COMPUTER CONFERENCE, FEBRUARY 
18-22, 1987, HOUSTON, TEXAS. The fourth annual ASHF 
Computer Conference will be held at the Adam's Mark Hotel 
in Houston. Presentations and exhibits will emphasize current 
and future computer use in the treatment of communication 
disorders, and in related research. For more information, con
tact Nancy Minghetti, ASHF Program Director, 10801 Rock
ville Pike, MD 20852, (301) 897-5700. 

Paula Cochran is an assistant professor in the Communication 
Disorders Program of the University of Virginia's Curry 
School of Education. She is interested in Logo applications 
for language arts and special populations. Glen Bull is a 
professor in the University of Virginia's Curry School of 
Education, and teaches Logo courses at both the graduate and 
undergraduate level. His CompuServe number is 72477,1637. 

West Coast Logo Conference 

The West Coast Logo and Telecommunications 
Conference will be held March 6 and 7, 1987, at the Los 
Angeles Airport Hilton Hotel. 

Teachers, administrators, and others who use the Logo 
language or who have an interest in telecommunications are 
invited to plan now to attend this event A major focus of the 
conference will be the integration of Logo into the curriculum. 

For more information, write to: 

West Coast Logo and 
Telecommunications Conference 
Pepperdine University 
3415 Sepulveda Boulevard 
Los Angeles, CA 90034 
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Testudinal Testimony 
by Douglas H. Clements 

Research on Logo 
and Affective Development 

There is increased recognition of the important role that 
social and emotional factors play in children's learning. Last 
month we saw that Logo environments have the potential to 
encourage prosocial interaction. But what of students' affec
tive, or emotional, side? Can Logo increase their self esteem? 
Their motivation to learn? 

The Goal 

What do we want our students to develop in the emo
tional domain? Researchers demonstrate the importance of 
effectance motivation: the degree to which children desire to 
control or effect change in the environment. This subsumes 
several other constructs: self-concept; pleasure at intellectual 
discovery; independent, self-directed work; attitudes toward 
mathematics; and intrinsic motivation. Kamii (1985) proposes 
a related goal in a chapter entitled, "Autonomy: The Aim of 
Education for Piaget." Autonomy means being governed by 
oneself and making decisions for oneself. The mathematician 
Moise (1984) argues for the development of "psychic intelli
gence"-an inclination to use whatever cognitive intelligence 
one has for learning, for adaptive behavior, and for pleasure. To 
put it simply, we want students to want to use - and to 
believe in - their own minds. 

Self-Concept, Self-Confidence, and Commitment 

According to their teachers, students working with 
Logo experience an increase in self-esteem and confidence ... if 
their teacher gives them greater autonomy over their learning 
and fosters social interaction (Fire Dog, 1985; Kull, 1986). 
These findings are echoed by Carmichael, Burnett, and Higgin
son (1985), who add that teachers reported such positive effects 
predominantly about students whose prior school experience 
was not a positive one. Researchers' observations of special 
needs children indicated that Logo provided them with prestige 
and respect from their peers, enhancing their self concepts 
(Michayluk, Saldofske, & Yackulic, 1984). 

There is a good deal of qualitative evidence that some 
students who were previously not committed to their school 
work become intellectually involved and more self-confident 
working in the Logo environment, often transferring these new 
attitudes into the classroom (e.g., Badger, 1983; Findlayson, 
1984). 

Strand et al. (1986) showed that young students compe
tently managed their computing environment and evidenced 
enthusiasm and confidence. Kindergarten children sustained 
their attention on Logo tasks for substantial time periods, even 
when they had the option to choose other activities in lieu of 
programming. Clements and Nastasi (1985) found that children 
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in a Logo environment exhibited a greater frequency of several 
behaviors indicative of effectance motivation, including engage
ment in self -directed explorations and showing pleasure at dis
covery. One researcher recorded the following statement of a 
boy persisting in the face of several setbacks on his Logo pro
ject "He turns to me and very seriously says 'I say, never give 
up!"' (Carmichael et al., 1985, p. 286). 

However, using a traditional quantitative instrument, 
Milojkovic (1983) reported that fifth graders engaged in compu
ter programming scored significantly lower on one subscale of 
a measure of general perceived worth (as opposed to cognitive 
or social). We've seen that before: Observers see "good things" 
happening; tests show little or nothing. 

Are enthusiastic teachers fooling themselves? Is it a 
"transfer problem"? Are the tests invalid or inappropriate? 
Should I extricate myself from this series of questions with the 
old standby: "More research is needed"? 

While it is difficult to ignore the observational reports, 
neither can we disregard disappointing test results. We do need 
more research on these questions to learn how Logo can be 
used most effectively. For instance, in this case, could it be 
that the teacher-observers are building on their students' new
born pride and extending it to areas outside of Logo? There 
was little chance of this happening in the quantitative, 10 
week, pull-out research project (Milojkovic, 1983). Other 
guidelines are provided by Carmichael et al. (1985), who identi
fied key factors, under teacher control, that impacted on stu
dents' confidence and self-esteem. They included the degree to 
which teachers: 

1. integrated Logo into their classroom; 
2. balanced direction with exploration; 
3. responded to the needs of their students; 
4. encouraged individuals to share new discoveries and 

problems with the class and beyond; and 
5. reduced competition or preferential treatment among 

individuals. 

Attitudes Toward Learning Mathematics 

Students exposed to Logo, according to reports from 
teachers, are less bored in the classroom and exhibit more 
pleasure in their work (Fire Dog, 1985; Kull, 1986). A large 
scale evaluation project revealed that fourth graders trained in 
Logo had slightly less anxiety toward mathematics, and more 
confidence in learning mathematics, than had control students 
(Schwartz, Evans, & Caritj, 1984). Similarly, Clarke (1985) 
reported significant increases in positive attitudes toward learn
ing mathematics in students (all girls) experienced with Logo. 
Blumenthal (1986) reported two studies in which Logo pro
gramming significantly increased low-achieving students' aca
demic self-concepts. 

However, other results contradict these positive find
ings. Homer and Maddux (1985) found no significant differ
ence between Logo and control groups on a math attitudes 
scale. Perhaps inconsistent results should not be surprising, 
given that many students do not accept that Logo and mathe
matics are homologous enterprises. For example, Papert tells 
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of Kim, who hated math. but became engrossed in Logo pro
gramming. An unsuspecting visitor remarked to her that "com
puters make math fun." Kim looked up from her Logo work 
and spate angrily, "There ain't nothin' fun in math." In this 
case, her instructor had wisely not thought it advisable to dis
cuss whether what she was doing was math. By the end of the 
year, she made the connection herself (Papert, 1980, p. 151). 

Some do see the connection soon, however, and appear 
to like the new perspective. One junior said, "Logo is like 
learning math and having fun at the same time" (Carmichael et 
al., 1985, p. 288). The overall pattern is a positive, albeit 
slight and inconsistent, increase in student attitudes toward 
mathematics. 

Intrinsic Motivation 

Milojkovic (1983) reported that fifth graders involved 
with Logo tended to take less responsibility for positive out
comes, but more for negative outcomes, a pattern characteristic 
of mastery-oriented students. They also placed a significantly 
greater value on a measure of independent judgment. This 
subscale produced the only significant difference on a measure 
of intrinsic motivation. 

Similarly, Schwartz et al. (1984) found no overall differ
ence on a scale of intrinsic motivation, however Logo students 
were more likely to use independent judgment. Clements and 
Nastasi (1985) found that children in a Logo environment were 
more likely to determine their own "rules" for interacting 
socially and for working. 

Brown and Rood (1984) found positive effects on a 
measure of internalized locus of control. Likewise, Louie 
(1985) reported a significant shift towards an internal locus of 
control in children 12 years of age or less (the 16 hour compu
ter experience, however, was confounded by combining Logo, 
word processing, and minimal arcade game activities). This 
shift was most evident in the areas of "outer control" and 
"social acceptance I group cooperation" (interestingly, the areas 
of "self-acceptance" and "authority responsiveness" showed a 
slight external shift, possibly due to students' feelings of being 
challenged by the computer and of needing adult assistance to 
meet the challenge). 

Blumenthal (1986) reported that low-achieving children 
exposed to Logo programming did not score significantly 
higher on a measure of internality, although they did signifi
cantly outperform CAl and control groups on one subscale, 
attributing more of their successes on academic tasks to their 
own efforts. (Other subscales evidenced similar trends, but 
differences were not significant. This is perhaps not surprising 
given the length of the treatment--only 12 sessions.) 

Horner and Maddux (1985) reported no significant 
increase on a locus of control instrument attributable to a 6 
week experience with Logo. A significant difference was 
found, however, between the number of students observed as 
having internal attributions about Logo tasks. That is, work 
with Logo may have made students feel responsible for their 
success with the activities. If I have not confused you with 

DECEMBER 1986 

details, you may have discerned a consistent and interesting 
pattern: Although generalized effects were not consistently 
observed, students experiencing Logo did appear to judge 
situations for themselves and accept responsibility for their 
actions. 

There are connections among intrinsic motivation, 
self-concept, and attitudes about mathematics that are poten
tially important to teachers. Harter (1978) has stated that 
children are initially intrinsically motivated to explore their 
environment. In so doing, they get pleasure from solving 
problems and learning. However, their beliefs about their own 
capabilities, or "perceived competence" depends on their 
receiving feedback from others. In other words, as they solve a 
problem, they need to hear from others how "well they are 
doing." Thus, Logo may motivate students to work, and to 
work autonomously. 

However, teachers must help them see that they are 
tackling difficult tasks and gaining mastery over a complex 
endeavor. This is another reason teachers should not say, 
"Logo is easy," but rather, with Michael Temple, "Logo is 
hard, but it's worth it" Or, as a third grader put it, Logo is 
"very hard ... but it had to be done. I liked doing it" (Carmichael 
et al., 1985, p. 90). Teachers should also provide praise which 
specifically informs students of the competencies they are 
developing. 

Ultimately, intrinsic motivation, with proper teacher 
mediation, influences perceived competence. In turn, as stu
dents see and enjoy their own growth, perceived competence 
positively influences intrinsic motivation. 

Summary 

Long-term studies are required to determine whether 
such gains are consolidated, but these fmdings do provide some 
evidence of Logo's power for enhancing effectance motivation. 
Next month we'll discuss "thinking together," or social cogni
tion, in Logo environments. This in turn will lead us nicely 
back to the academics. 
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Logo Disserts: 
Dissertations Dealing with Logo 

by Barbara Elias 

Is it possible to develop an efficient way to analyze 
what children encounter in a Logo learning environment? In 
an attempt to understand the processes inherent in such an 
environment, Shamee Chait used the technique of protocol 
analysis to study children's programming. (Protocols are 
detailed records of an activity.) This study resulted in a classi
fication system which can be used to delineate the various 
phases in programming, to represent programming structures, 
and to identify programming errors and coping strategies. 

Five seventh-grade students (three girls and two boys) 
participated in the study. They were selected because of their 
average to less-than-average grades in mathematics on their 
most recent report cards. None had had previous computer 
experience. They studied Logo, individually with the experi
menter for about an hour twice a week for ten weeks. 

Sessions were conducted during the regular school day, 
and were organized around Papert's teaching model. Students 
usually started projects with a drawing and were encouraged to 
break down projects so that subprocedures could be used. 

The Logo system used in this study could generate a 
complete record of each child's work in a dribble file and replay 
the sessions for review. These dribble files and detailed obser
vations provided data for the analysis of each child's work. 

To develop the classification system, a bottom-up 
approach to data analysis was utilized. In such an approach, 
the system fits the data rather than the reverse. First, each set 
of data was divided into episodes. Episodes began when a child 
started something new or began a new session. Within each 
episode, a classification system was used to describe each 
child's activities. Six distinct kinds of activities were 
observed. They included: 

1. Constructing and drawing 
2. Generating and testing hypotheses for debugging 
3. Procedure writing 
4. Revising by editing 
5. Adding instructions by editing 
6. Activities which appeared to lack goal direction 

This system was also used to describe the relationship 
between episodes, the child's evaluation of his or her work, 
bug types, and the debugging actions used. 

A variety of bugs and debugging actions were exhibited 
by these children. Angle bugs were most often corrected by 
incremental adjustment. Direction bugs were remedied by 
reversing commands. Size and stop bugs were corrected by 
editing. Clearing the screen and starting over were processes 
used for position bugs. 

Procedural nets which are used to represent program
ming structures diagram the major projects of each child and 
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add a considerable amount of clarity to the analyses. They 
show graphically the hierarchical structure of the programs, the 
complexity of programs, and the individual differences in 
programming. 

This methodology is suggested as a flrst step approach 
to developing evaluation procedures for computer-based learn
ing environments such as Logo. Although the methodology 
has certain shortcomings, it also presents techniques which are 
efficient in terms of time, have some categories which are well 
deflned, and can be used to raise questions and isolate areas of 
Logo learning for further study. Teachers and older students 
may fmd adaptations of procedural nets beneficial for analyzing 
programming tasks. 

>»Chait, Sharnee (1978). An Analysis of Children's 
Problem Solving in a Graphics Oriented Computer Program
ming Environment. (Unpublished thesis, Master of Arts, 
McGill University, Montreal, 1978). 

(Ed. note: Each month, Barbara Elias highlights a 
dissertation or thesis dealing with Logo. She is accepting 
copies of recent research results for the LX Dissertation and 
Thesis Repository. Reports may be mailed to Barbara Elias, 
4223 Hickory Road, Ettrick, VA 23803.) 

Barbara Elias is an assistant professor in the School of Educa
tion of Virginia State University in Petersburg, VA, and a 
doctoral candidate at the University of Virginia. 

East Coast Logo Conference 
Scheduled for April 87 

The 1987 East Coast Logo Conference (ECLC 87) is 
scheduled for April 2 - 4, 1987, at the Stouffer Concourse 
Hotel in Arlington, VA. Hosted by the University of 
Virginia, in association with Meckler Publishing Corporation, 
ECLC 87 will focus on Logo classroom applications and the 
extensions of Logo into areas of related technology. 

Featured speakers will include Seymour Papert, Dan 
and Molly Watt, Paul Goldenberg, and Robert Tinker. Presen
tations by classroom teachers will concentrate on integrating 
Logo into the curriculum. A special session of student presen
tations will be included. ~· 

A series of presentations on Logo extensions will 
include connecting Logo to other hardware (such as videodisk 
players, speech synthesizers, and the like), educational methods 
and techniques which have a philosophy similar to that of 
Logo, an overview of Logolike software, and topics relating to 
the future of Logo. 

To be placed on the ECLC 87 mailing list, send your 
name and address to: 

East Coast Logo Conference 
Tom Lough 
Curry School of Education 
University of Virginia 
Charlottesville, VA 22903 
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LIFT's 

Teacher to Teacher 
by Anne Cairns Federlein 

The book, Computer Environments for Children, by 
Cynthia Solomon should be purchased by every educator, 
administrator and parent! It is published by The MIT Press (28 
Carlton Street, Cambridge, MA 02139) for $22.95. 

The 173-page text addresses new issues in education 
that have arisen since the introduction of the computer in the 
classroom. How the computer is used today depends on the 
theoretical orientation of the teacher. For example, those 
teachers schooled in drill and practice and rote learning will 
tend to teach using these methods. Their classes use compu
ters as textbooks. 

However, educators who understand child development 
use the discovery method. This teaching method allows the 
child to be in control of the learning with the teacher as a 
facilitator in the classroom. Here, the computer is integrated 
as a learning tool to be experienced, explored, and manipulated 
as the need occurs. 

Two questions pervade the educational system today: 

1. How do children acquire new knowledge? 
2. What do we want them to learn and why? 

Depending on the orientation and training of the teach
er, these questions have different answers. 

The book is divided into chapters on Computers in 
Education, Drill and Practice and Rote Learning, Socratic Inter
actions and Discovery Learning, Eclecticism and Heuristic 
Learning, Constructivism and Piagetian Learning, Trends in 
Practice, and Computer Educators. It concludes with an exten
sive bibliography with excellent references. 

Solomon begins the book with a challenge by stating, 

For educators, a nagging question is, How do I learn to 
use computers today in a way that will not be obsolete in five 
years? The answer requires a vision of the future. But how 
can we develop a vision of the future? Journalists and business 
people might try to build their vision of the future by project
ing statistics on how many computers schools are using today. 
Alas, school administrators often follow their example. To 
project to the future we need to understand more deeply what 
happened in the past. 

The author studies the relationship between people and 
computers. The machine can control the child when used as a 
textbook and or as a tool the child uses to extend learning. In 
the ftrst example, a dumb machine controls a smart child while 
in the second, the smart child uses a dumb machine to get 
smarter! 

Examples of those using the textbook concept are Pat
rick Suppes at Stanford University, author of sequenced drill 
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and practice exercises and Robert Davis, of the University of 
illinois, who designed a Socratic set of exercises. 

Using the experience method, Tom Dwyer, of the Uni
versity of Pittsburgh, developed programming activities using 
BASIC. Seymour Papert and the Logo Group at Massachu
setts Institute of Technology are involved in the study and 
implementation of teaching mathematics and technology using 
constructivism. A number of Logo examples are included in 
the text 

Solomon discusses teachers using the discovery method 
of teaching. 

She knows (and can only know this through experi
ence) when to intervene and when to let the learner struggle. 
She believes that the key goal for any learner is to improve his 
image of himself as a learner, as an active intellectual agent. 

This statement sums up the pragmatic part of teaching 
using this style. However, the use of the pronouns (the teach
er being identified as female, and the learner as male) could be 
offensive to male teachers and to females capable of using com
puters to learn ... 

The conclusion of the book offers challenges to allow 
active learning shared by both teachers and students. Solomon 
asks what activities in the learning centers will allow children 
to learn in an improved way? What new learning environ
ments will emerge in the coming years? 

These questions are important ones for anyone using 
Logo. Teachers and students developing new learning environ
ments will answer these questions. 

In the meanwhile, time passes ... 

Anne Cairns F ederlein is an associate professor of child 
development at Oakland University, Rochester, MI. and the 
editor of The Journal of the Michigan Association for 
Education of Young Children and the INDEX: CHILD CARE 
newsletter. 

Seelogo Announced 

K-12 MicroMedia has announced the release of See
Logo for the Apple IT family of computers. Written in Pascal, 
SeeLogo's turtle graphics offers a variety of useful commands, 
including the ability to mix text and graphics. 

SeeLogo is available to schools for $59.95. This 
price includes a language disk and backup, plus a certificate 
entitling the school to purchase additional SeeLogo copies at a 
price of $8.00 each. 

write to: 

A version for the home is available for $39.95. 
For additional information, call (201) 825-8888, or 

K-12 MicroMedia 
6Arrow Road 
Ramsey, NJ 07446 
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LXionary 
A Lectionary of 

Selected Logo Readings 

with Commentary and Opinion 
by Bill Craig 

>>>"On Computers, Personal Styles, and Being 
Human: A Conversation with Sherry Turkle." by Lewis A. 
Rhodes, Educational Leadership, March, 1986. 

I am often guilty of paying so much attention to the 
gritty details of my daily responsibilites that I fail to step 
back and look at the "big picture." Sherry Turkle's comments 
forced me to examine some of the assumptions that guide my 
thinking about Logo, instructional computing, and education 
in general. The interview covers teacher training, the compu
ter revolution, equal access, the importance of programming 
instruction, learning styles, teaching styles, and children's 
concept of being human. While Logo is a only a small part of 
her comments, the issues she disccusses are same issues that 
we struggle with in the Logo literature and in our Logo 
debates. I cannot summarize every important point that she 
makes but I will share the ones that seemed most interesting. 

1. The statement that "kids don't like computers," is 
meaningless. It is the learning environments that are created 
with computers that students (and teachers) are reacting to, not 
the machine. 

2. Computers should be given to teachers before we 
can expect the machines to be used with students. Along 
with the hardware, Turkle would provide four pieces of 
software: a data base program, a spreadsheet program, Logo, 
and a word processor. The feelings that teachers experience 
when they struggle with a new piece of software and the 
success they have in using software productively will allow 
them to identify with their students' struggles and successes. 

3. Turkle's plan for a classroom revolution has two 
prongs. The first prong provides computers for teachers as 
described above. With students, computers would be intro
duced through word processing. Students would learn about 
computer operations, would become to see the computer as a 
productivity tool and may even become better writers. 

4. Unlike television, computers increase one's 
attention span. Computers take our attention because they 
require that we put so much into them. 

5. "I know empirically that not creating environments 
where there is permission for different styles to be legitimate 
leads to discrimination against women." 
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6. Turkle has an interest in the metaphysical 
implications of the computer for children, the effect of the 
computer on child's concept on what is life and what is not. 
She contends that working with the computer forces children 
to think about what is special about being human. Many 
children contend that while computers "think," humans 
"feel." 

I cannot do justice in one or two sentences to most of 
the points that Turkle makes in the interview. I used to 
believe that while discussions of these issues were interesting, 
they had little importance for me as a classroom teacher. I 
was willing to leave the "philosophizing" to the college 
crowd. As I read the article, I gained a greater appreciation of 
the relevance of these debates. But more importantly, Sherry 
Turkle reaffirmed my belief in our potential to create exciting 
and meaningful environments for our students. Now that I 
have stepped back and looked at that big picture, the chal
lenge is to translate this potential into what happens in 
classrooms everyday. Back to the gritty details. 

Bill Craig is the Computer Education Program Specialist for 
the Chesterfield County Schools, Chesterfield, VA. 

Logo Notes 
Software de Base announces LogoSB, a Spanish Logo 

for the IBM PC and compatibles. LogoSB includes features 
such as 3-d turtle, multiple turtles, and the ability to switch 
from Spanish to English. The language packet includes a 
language disk (copy protected), a reference manual in Spanish, 
and a summary with instructions in English. The price is 
$120.00, postpaid. Software de Base, Antonio Cavero 39, 
Madrid Spain 28043. 

AI Logo for the IBM PC is now available from Ascent 
Incorporated. This version is command compatible with Apple 
Logo, including the use of the <Control> keys. The package 
includes a language disk (not copy protected) and a reference 
manual for $88.00. For additional information, write to Ascent 
Incorporated, 190 Sobrante Way, Suite 201, Sunnyvale, CA 
94086, or call (800) 367-5867. In California, call (408) 
720-9200. 

DECEMBER 1986 

The Adventures of 
Jacques and Elsie 

drawings by 
Linda Sherman 

In our October cartoon, Elsie was making a comment 
to Jacques regarding the reaction of the teacher to the Logo 
work of two students. Our favorite caption was submitted by 
Ceil Humphreys of Tampa, Florida. 

"Why didn't 
they teach us 
how to do that 
in school?" 

In this month's cartoon, Elsie is dreaming about inter
acting with her computer counterpart. What is she saying in 
her dream? 

Please send your caption suggestions no later than 
December 22, 1986 to: Jacques and Elsie, Logo Exchange, PO 
Box 5341, Charlottesville, VA 22905. Include your name and 
address so that we can give proper credit should your caption be 
chosen. 

All captions become the property of Meckler Publish
ing. None can be returned. 

Linda Sherman is a freelance author and artist living in 
Shipman, VA, with her husband and two-year-old son. 
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and 

A 
by 
Jim 

McCauley 

@. I have run into a Logo problem 
that I don't understand It concerns 
the primitive ERASE. In the 1.0 
and 1.3 versions of Terrapin (MIT) 
Logo, ERASE will only operate on a 
single procedure. I wanted to write a 
procedure called ERASE.PROCE
DURES which would erase as many 
previously defined procedures as 
desired. The procedure would accept 
a list of these procedures by way of 
the variable :PROCEDURE.LIST. I 
tried the following set of commands: 

TO ERASE.PROCEDURES :PROCEDURE.LIST 
IF :PROCEDURE.LIST = [] TIIEN STOP 
ERASE FIRST :PROCEDURELIST 
ERASE.PROCEDURES BF :PROCEDURELIST 
END 

Much to my surprise, I kept getting error messages 
stating that ERASE didn't like FIRST as an input. No matter 
what I tried, I couldn't get anything to work. Finally, I found a 
procedure that worked, but it used the primitive LIST, as 
follows: 

TO ERASE.PROCEDURES :PROCEDURE.LIST 
IF :PROCEDURE.LIST = [ ] TIIEN STOP 
RUN LIST "ERASE FIRST :PROCEDURELIST 
ERASE.PROCEDURES BF :PROCEDURELIST 
END 

Can you explain this for me? Are there other primi
tives that must use the RUN primitive? (I assume, that the 
object acted upon must be in the form of a Logo list.) I found 
that DEFINE requires this. Are there others? 

A. You got error messages stating that ERASE didn't like 
FIRST as an input because of an interesting difference between 
MIT Logo and the LCSI implementations. Most primitives in 
MIT Logo require that any words that they receive as argu
ments must be quoted. For example: 

?PRINT "FRED 
FRED 

If the word is not quoted, Logo will try to evaluate the 
word; that is, it will try to run the word as a procedure. For 
example, if you defme a procedure named FRED which outputs 
the list [HElLO TIIERE! ], here's what happens: 

TO FRED 
OUTPUT [HELLO TIIERE! ] 
END 

?PRINT FRED 
HELLO THERE! 
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But if there is no procedure named FRED, you'll get an 
error message. 

In MIT Logo, there are some words that are excluded 
from this rule. EDIT is one of them, and TO, PO, and 
ERASE are the others. It is possible to give ERASE an 
unquoted word as input, and ERASE will carry out its proper 
action without first trying to evaluate 

?ERASE FRITZ 
(erases the MIT procedure named FRfiZ) 

In LCSI Logo, however, words used as inputs must be 
quoted (There is only one exception-- the defining word TO.) 

?ERASE "FRITZ 
(erases the LCSI procedure named FRI1Z) 

At first glance, it seems like LCSI Logo is nitpicking. 
Why not save a keystroke and do it the MIT Logo way? The 
reason for the stringency is to avoid problems like the one you 
have run into. When you pass the FIRST element in the list 
:PROCEDURELIST to ERASE in MIT Logo, ERASE gets 
confused. It is looking for a plain old unquoted word, but 
when it "sees" FIRST as its input, it assumes that you want to 
erase the primitive FIRST, and erasing primitives is not 
allowed. LCSI Logo avoids the problem by being a bit more 
strict about quoting, and the result is that, in those dialects, 
ERASE will accept output from FIRST or any other operation. 

You were able to overcome the problem by putting 
ERASE and the output of FIRST :PROCEDURELIST 
together with LIST, then applying RUN to the new structure. 
This is a good solution. As you can see, there really is a point 
to LCSI Logo's pickiness about quotes! 

I hope that these remarks have helped you to understand 
the situation better. 

Each month, I will answer a selected question related to 
Logo. If you have a question, send it along with a stamped 
self-addressed envelope to: 

Jim McCauley 
Logo Exchange Q and A 
876 East 12th Street, #4 
Eugene, OR 97401 

Jim McCauley is a graduate student at the University of 
. Oregon, studying with David Moursund, and has written Logo 
articles for many national publications. His CompuServe 
number is 70014,1136. 



n 
I I 
! ' 

28 WGO EXCHANGE 

lntLXual Challenges 
by Robs Muir 

Fuzzy Definitions 

Riddle: What is a camel? Answer: A horse designed by 
a committee. 

If language and intelligence can come in two different 
"flavors", I'd like to propose that, similarly, organizations of 
things or ideas can also be categorized as either artificial or 
natural. Such organizations often produce results or outcomes 
pleasing to the eye, the ear, or the mind Whether pleasing or 
not, these resulting designs may also be classified as either 
"artificial designs" or "natural designs". 

Objects in the real world usually generate designs of the 
natural sort. The growth spiral of a conch shell, the path a pro
jectile falling under the influence of gravity, the shape a turtle 
creates when told to REPEAT 360 [ FD 1 RT 1 ], each of 
these designs is determined by forces outside the object's influ
ence. The designs created by iron fllings surrounding a magnet 
are dictated by electromagnetic forces present on an atomic 
scale; the magnet is not said to actively create the design. 

On the other hand, many of the organizations of things 
or ideas that have been built by humankind produce designs 
which can be categorized as "artificial." The design of compu
ter language is decidedly artificial; the design decisions here are 
often arbitrary. Human beings actively create the design. And 
yes, Virginia, Logo is an artificial design! 

When I was first learning Logo [Terrapin (version 1.0) 
and, later, Apple Logo 1], I was fascinated by the seemingly 
arbitrary and capricious nature of Logo's design. Was anyone 
else frrst drawn to those parts of the language labeled as "Mis
cellaneous and Advanced Commands" by Hal Abelson? Even 
better, how about the "Advanced or Rarely Used Primitives" 
(from Chapter 13 of the Apple Logo Reference Manual)? If 
LABEL I GO was such a travesty, why was it included in the 
language? Why do we need REP ARSE? And what about 
COPYDEF? Surely there were some secrets the designers 
weren't letting us in on! As proof, there were even some 
"Magic Words"! Hmmm ... deep secrets here! What do you use 
XY'ZZY for?! (See Apple Logo Reference Manual, p. 142) 

Words are power. Just as big numbers denote more 
power for children than do smaller numbers ( RT 876 FD 
12706 ), "advanced or rarely used primitives" promised great 
power for me. Perhaps here was the "Holy Slow Road" to 
Logo mysticism; perhaps these words were the key to conjur
ing Logo magic. Better yet, perhaps this knowledge would turn 
mystic arts into science -- prestidigitation to programming. 

In a sense, I was right; my instincts were right. I was 
also not alone. Many people, as they learned Logo, also gravi
tated to the last chapters in the Logo manuals for a taste of 
arcane knowledge and to gain further insights into how Logo 
works. A precious few books even dare to delve into these 
regions within this non-natural language. 

Fred Achsberger, a fellow Logo learner, helped build a 
classic Logo program that I continue to use in some of my 
more advanced workshops. It uses a "rarely used" primitive 
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present in LCSI Logos to great advantage. Additionally, this 
program helps tum even high priests of Logo into novitiates 
again. It gives a teacher the opportunity to become a learner; a 
role we seldom get to play as an adult. It is also a great trick 
to play on your jaded 10-year-old Logo students. 

Called MAZE, the program is simple. A maze is 
drawn on the screen, the turtle is placed at the start of the 
maze, and the user is invited to write a procedure called 
SOLVE that will pilot the turtle out of the maze. The magic 
here is to redefine the way FD, BK, LT, and RT work. 

FD 50 does different things depending on the current 
heading of the turtle; RT is not always the obverse of LT. 
What this means is the old, familiar turtle commands don't 
work the way you expect This is a situation a frrst grader 
may encounter as they frrst begin to use Logo; "It doesn't work 
right!" With MAZE, a near-fatal case of cognitive dissonance 
engulfs the normal adult Logo expert; "It doesn't work right!" 
Now the learning takes place, as we remap new behaviors on 
familiar commands. It is also a great place to do "science" -
- build hypotheses to explain the as-yet unexplained 

Can you build a program similar to MAZE? How 
cleverly can you hide the text of each newly redefined FD, BK, 
RT, and LT command? Do you know where to begin? 

The tool to use is either COPYDEF or DEFINE. The 
syntax is a follows: 

COPYDEF "NEWNAME "FORWARD will 
create a procedure called NEWNAME and give it the same 
definition as FORWARD. 

DEFINE "ONWARD [[ NUM ][ FD :NUM ]] 
will build a new procedure called ONWARD having one input 
(:NUM) which then behaves like the primitive FD. 

In Apple Logo, neither COPYDEF nor DEFINE can be 
used to "redefine" a primitive, i.e., DEFINE "RT [ [ num ][ 
RIGHT ( :num * 3 ) ] ], UNLESS you first change a global 
system variable (or "flag") called "REDEFP. Yes, Virginia, 
this is a "magic" word! Before you redefine RT, type 

?MAKE "REDEFP "TRUE 

You can now redefine or "clobber" the primitive set to 
your heart's content, until you MAKE "REDEFP "FALSE. 

Brian Silverman and Michael Tempel of LCSI have 
demonstrated similar Logo ideas within the framework of the 
"Fuzzy Logo" microworlds. 

If you'd like a copy of Fred's MAZE program, please 
send your version (working or not) and we will trade listings. 
Enclose a self-addressed, stamped envelope and send your 
solution to this month's challenge to: 

IntLXual Challenges 
Attn: Robs Muir 
1688 Denver Avenue 
Claremont, CA 91711 

Robs Muir is a physics and computer science teacher in 
Claremont, CA. and an instructor at the Claremont Graduate 
School. His CompuServe number is 70357,3403, and his 
Bitnet address is MU/R@CLARGRAD. 
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International 
Logo News 

Dennis Harper 
Logo Exchange International Editor 

Global Comments 
by 

Dennis Harper 
Institute of Education 
469 Bukit Timah Road 

Singapore 1025, Republic of Singapore 

This month's international selections in the Logo 
Exchange fmd descriptions of Logo activities in Iceland, India, 
Argentina, and Brazil. Recently, Iceland has been very much 
in the news and the Logo Exchange has a permanent corres
pondent in Reykjavik (eat your hearts out Time, NBC, etc.). 
For a country of only 250,000 people, Iceland's Logo activity 
is as hot as its geysers. 

Few countries could be as opposite as Iceland and India 
(population around 600,000,000 or one Icelander for 2400 
Indians). The Asian column tells about 750 Indian schools 
who are engaged in a large computer literacy pilot study; the 
programming language of choice for this initial venture into 
secondary school computer education -- Logo. The third 
international article is equally exciting with the description of a 
local Logo center catering to 250 people weekly and a huge 
South American Logo Congress. I am pleased to see such 
positive and encouraging reports from the international field. 

Computers and Society 

I would like to continue with my discussions of the 
problems encountered when trying to introduce computer 
education and Logo into developing nations. In the past two 
issues of the Logo Exchange, problems dealing with teacher 
training and educational hierarchies were explored. ~e 
remainder of this column will discuss briefly the problems m 
the society that influence the introduction of computers into 
education. 

Obvious problems are a high illiteracy rate, lack of 
communication networks (few and untrustworthy phone 
systems), and the false impression that computers are not 
needed in industry, agriculture, or business. Other natural 
conditions and cultural distractions include such things as 
frequent holidays, power outages, monsoons, coups, heat, 
humidity, dust, insects, and illness. In addition, family, tribal, 
and religious commitments compete for students' time to a 
greater extent in developing countries (in general) than in 
western nations. 

Graft, kickbacks, and crime also work against extensive 
computer education efforts. There are examples of computer 
distributors breaking up hardware and software into parts and 
selling them separately. Documentation {photocopied) is sold 
separately and often key pages are missing; these pages are 
sold for an additional fee. The cost of a standard IBM PC has 
risen as high as US $14,000 in some coun~es. An ~~anal 
problem of importing educational computing matenals ts the 
hefty duty imposed. Also, bribes to customs inspectors are 
sometimes just a part of "business as usual.". 

The high cost of equipment means that most computers 
are owned by the nation's rich and by the country's elite 
schools. Fortunately, some of these problems are being 
rectified, but the road to computer literacy is very long indeed 
for many developing nations. The dream of a computer for 
each child sometimes seems quite unlikely. 

This issue maiks the end of the fust year of the Inter
national Logo Exchange. The first four issues were in the 
separate ILX newsletter and the last four have been incorpo~ 
into the present format I would like to thank all my con~en
tal editors for their long hours and hard work. I would like to 
encourage you, the Logo Exchange readers, to. s~?d to ~e 
continental editors information about Logo activities which 
should be reported to our international readership. 

FD 100! 
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Asia 
by 

Hillel Weintraub 
Doshisha International High School 

Tatara, Tanabe-cho, Tsuzuki-gun 
Kyoto-fu, Japan 610-03 

In our last LX Asia report, we learned something about 
Logo's presence in China, the world's most populous nation. 
It seems fitting to turn our attention now to India, the country 
with the second largest population in the world 

At the end of August, I visited Tokyo to attend the 
IFIP Regional Conference on Microcomputers in Secondary 
Education. I was fortunate to meet Professor S. N. Mahesh
wari of the Indian Institute of Technology in Delhi. This 
month's report is based on information from his conference 
presentation. We got together over coffee to talk specifically 
about Logo in India. He showed me the manual for a Logo 
package, called MA THLAND, which was developed at his 
institute by one of his students, Sandeep Kumar, as part of his 
graduating thesis. 

In the first of this two-part series, I would like to 
present an overview of computer education at the undergraduate 
level in India. In the next report from Asia (to appear in the 
February 1987 LX), the focus will be more specifically on 
Logo. I think that it is instructive and important for those of 
us living in other countries to know about the development of 
India's computer education program, since it started from 
scratch just two years ago under an extremely controlled and 
centralized approach, a situation very unlike the way computer 
use has been evolving in North America. 

Computers in India: an Overview 

In July 1984, the Indian government launched a pro
gram entitled "Computer Literacy and Studies in Schools," 
known as CLASS. This pilot program was to last for two 
years and then be the basis for a wider program. The CLASS 
objectives were: 

1. Give the students "a broad understanding of 
computers and their use." 

2. Provide hands-on experience with some aspect of 
computers. 

3. Give the students a familiarity with a wide range of 
computer applications and an understanding of the computer's 
potential as a tool for processing information and controlling 
various devices 

4. Demystify computers and familiarize students to the 
point that they would be able to express themselves creatively 
in developing applications "relevant to their immediate 
environment n 

In order to meet these goals, the following major 
modules were developed: 
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1. Programming with Logo (turtle graphics only); 
2. Using a database package; 
3. Working with modelling and analysis using a 

spreadsheet program; 
4. Word processing; 
5. Working with a computer graphics package. 

Three teachers from each of the 250 schools selected for 
the CLASS project were given three weeks of training, 
followed by continued support from a regional training center. 

Each school was provided with 2 BBC Model B compu
ters with color monitor, floppy drive and 1 dot matrix printer. 
They were also given software to support the computer literacy 
goals mentioned earlier (Logo turtle graphics, word processing, 
data base and spreadsheet management) and also open-ended 
simulations for computer based learning in subjects like chem
istry, physics, math, biology, and geography. 

Teachers were encouraged to take the computers into 
their regular classes and experiment with the various software. 
This was an attempt to involve many teachers beyond the three 
especially trained and many students beyond those chosen for 
the CLASS project 

As a result of CLASS project, a horne grown education
al software industry has developed Indigenous packages for 
turtle graphics (which we will be looking at in depth next 
time), a database system, a spreadsheet program, and a word 
processor have replaced the packages used initially. In addi
tion, various CBL packages which directly support the school 
curriculum have been developed 

One of the problems noted by the evaluation team is 
the lack of time available for computer projects within school 
hours. Traditional curriculum and traditional teaching styles 
have a strong hold in India, as in most other countries. In 
addition, school administrators have been reluctant to replace 
library time or play time with CLASS project hours, saying, 
quite correctly I believe, that these activities are necessary for 
the students. 

The original goal of the project called for a weekly 
lecture I demonstration combined with much emphasis on 
hands-on practice, leading to some rethinking about traditional 
educational methods of passing information directly from 
teacher to student with little chance for exploration. However, 
due to the pressure from within the school system and social 
system, this traditional approach has ended up being reinforced 
rather than broken down, because the weekly lecture I demon
stration session has been held regularly, while the students 
have been getting "much less" than the recommended two 
hours of practice per week. 

Because of this, plus the reinforcement of traditionally 
held biases (technology being male dominated and science I 
math oriented), the project planners, as well as the teachers, are 
convinced that the CLASS activities should be integrated 
broadly within the curriculum. 
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This has come about as teachers see the potential of 
turtle graphics in geometry study and systematic problem 
solving. The use of various information retrieval systems are 
also felt to be important in the upper grade subjects because of 
their potential to change the role of the teacher from informa
tion giver to helper of students learning how to use informa
tion. Teachers are also becoming aware of the potential for 
computers to simulate complex processes in ways not possible 
in most school labs, allowing students to become analyzers as 
well as observers. 

It is now felt that this program will be a "seed and 
catalyst" bringing about important changes in how education is 
seen and implemented in schools in India. There is no doubt 
in anyone's mind that computers in secondary schools are here 
to stay and will, over time, "fundamentally change the nature 
of the education process." 

For further information, contact: 

ProfessorS. N. Maheshwari 
Department of Computer Science and Engineering 
Indian Institute of Technology, Delhi 
New Delhi 110 016, India 

Latin America 
by 

Eduardo Cavallo and Patricia Dowling 
I nstituto Bayard 
Salguero 2969 

1425 Buenos Aires, Argentina 

Opening of a Public Logo Workshop 
in Buenos Aires 

The ftrst public Logo workshop in Argentina opened 
on August 19th in Buenos Aires. This workshop is another 
expression of a computing culture which is growing in Argen
tina and it is open to the public in general without restrictions 
as to age or intellectual capacity. 

The idea of "taking the computer out to the street" is an 
old wish of Dr. Antonio Battro, currently president of the 
Asociacion Amigos de Logo of Buenos Aires. It has become 
possible thanks to the efforts of the Buenos Aires City Coun
cil, which lent a beautiful room in the cloisters of the Buenos 
Aires Cultural Center, the Asociacion Amigos de Logo which 
is taking charge of the equipment and the coordination of com
puting activities, and the Buenos Aires Cultural Center Founda
tion, which is acting as sponsor. 

On the opening day we talked to Mr. Hector Thompson 
who has been director of the workshop since its creation. We 
learned about interesting details of its organization and activi
ties. From December 1985 when the project started, up to 
May 1986 when it was opened to the public, a group of instruc
tors was trained. Actually, that group is made up of 22 
people, from 10 to 65 years old. They are in charge of those 
who attended the workshop since the May opening. Presently, 
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250 people a week work at the Logo room, paying a small fee 
towards the upkeep of equipment Several commercial com
panies collaborated to obtain the machines which have in
creased in number from 3 to 13. 

The opening day activities were attended by the Secre
tary of Culture of the Buenos Aires City Council, who made 
the opening speech. Then Dr. Battro told about what had been 
done and future plans. Horacio Reggini gave a talk concerning 
"forms in space." After the words by Hector Thompson, we 
could visit the workshop and share in an opening toast 

We hope this kind of activity will spread swiftly, to the 
benefit of a more democratic culture. 

ill International Logo Congress: 
Informatics in Education 

Porto Alegre, Brazil, November 6, 7, 8, 1986 

An important Latin American Logo event took place in 
Brazil this past month. The event attracted teachers, students, 
technicians and people interested in Logo philosophy and 
language. 

The congress was sponsored by the Cognitive Studies 
Laboratory of the Psychology Department of the Federal 
University of Rio Grande do Sui - Porto Alegre, the EDU
COM project of the Ministry of Education, the Secretary of 
Education and Culture of Novo Hamburgo and the Editorial 
Group SINOS. UNESCO also backed the Congress. 

The aims of the congress were: 

• to know, discuss, analyze, and debate about the use 
of Logo 

• to study new perspectives and alternatives in 
education 

• to spread new Logo teaching methods 
• to discuss the results of application of the Logo 

culture 
• to exchange research results and plan further research 

Honorary President of the Congress was Dr. Seymour 
Papert and the general coordination was in the hands of Emesto 
Sarlet, Secretary of Education and Culture of Novo Hamburgo, 
Lea Da Cruz Fagundes, from the EDUCOM project, and Paulo 
Sergio Guzman from the Agora project 

The themes of the Congress included Logo in Primary, 
secondary, special, artistic, and teacher education, as well as 
Logo in the cognitive sciences. Different implementations of 
Logo were also highlighted. 

Activities included international and national symposi
ums, papers, descriptions of experiences, technological exhibi
tions, and workshops. 

The congress was a very positive experience and was a 
new step towards the extension of a Logo culture in Latin 
America. In our next column, we will have the opportunity to 
share more of our experiences in Brazil. 



"If something's not broken, don't 
try to fix it ... support it!" 

- Ancient Turty Ionian 

Terrapin™ Logo, from the original Logo people, is the Logo of choice in education. 
Terrapin has developed the Logo Works™ series of curriculum support materials 
including Logo Works: Lessons in Logo and The Logo Project Book: Exploring Words 
and Lists. Terrapin is also developing a host of Logo tools and applications for its new 
Logo ware™ product line including The Logo Data Toolkit-many more are on the 
way. So you can be sure that Terrapin Logo is the best possible Logo to use as a 
foundation for your choice of Logo activities-to suit your classroom needs. Plus, with 
Terrapin's 10-Paks, 20-Paks, networked version and district pricing, Terrapin is the best 
value for your money. Terrapin. The support you've been looking for! 

Terrapin Logo 
The Original Logo People 

Terrapin, Inc., 222 Third Street, Cambridge, MA, 02142 (617) 492-8816 



** Teacher's ** 

" th b t b tl' , . . . e es ro o ve ever seen ... 
-Seymour Papert, M.I.T. l.DGO '85 Conference, Cambridge, Massachusetts. 

"We have found the Valiant Turtle's presence has increased the interest level of students 
and teachers inLogo,facilitated the understanding of Logo commands, and changed 
personal interaction during Logo work, providing students more time to share and discuss 
their observations." 

-June 1986 review in The Computing Teacher by Jim Ellickson-Brown, Mountain View Elementary 
School and Doris Mimnaugh, 4th grade teacher, Wilson Elementary School, Corvallis, Oregon. 

Meet ValiantTurtle, state of the art in Logo 
programming! Controlled from your Apple II+, lie, lie, 
IBM PC, PCjr or Commodore 64 computer by an infra
red beam, the Valiant Turtle requires no cords or wires 
to move. Create a design on the screen and watch 
Valiant draw it on paper! Watch as Valiant executes 
your commands in three dimensions. Plan some fancy 
footwork and choreograph a dance in Logo! 

Valiant Turtle is the ideal learning tool for students 
learning Logo as well as a great introduction to the 
world of robotics. Valiant is simple to use and easy for 
even the very youngest Logo learner to understand. 
Complicated and sophisticated ideas are presented in 
simple, graphic form. Students build artificial 
intelligence concepts and learn to think about space 
and spatial relationships. 

Valiant Turtle operates with most popular versions of 
the Logo language. Watch through Valiant's 
transparent plexiglass dome as the Valiant Turtle draws 
with extreme accuracy with its built-in pen. Valiant 
comes completely assembled with easy-to-read 
instructions and control software. Because its so easy 
to set up and use, the Valiant generates much 
enthusiasm in the classroom! Young imaginations fly 
whenever Valiant Turtle enters the room! 

The Valiant Turtle is available from Harvard Associates, 
Inc., 260 Beacon Street, Somerville, Massachusetts 
02143. Harvard Associates provides full technical 
support fort he Valiant. For more information, or to 
order your ValiantTurtle, please call (617) 492-0660. 


