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Beginner’s Corner

Logic Game
by Dorothy Fitch

Here is a logic game that is great for all ages to play—
even young leamcrs. It's also a fun programming project for
you or your older students. As an extra bonus, the programmer
gets to play too—during debugging!

How to Play the Game

The computer picks a shape, color, and size at random.
For example, it might choose CIRCLE, ORANGE, and
LARGE. Your job is to guess what the computer picked by
asking Logo to draw various shapes that you describe. Logo
then tells you how close you are to the right combination.

For example, you could ask the computer to draw a
SMALL BLUE TRIANGLE or a LARGE GREEN
SQUARE. Logo will tell you if your guess is COLD (no parts
right), WARM (one part right), HOT (two parts right), or
RIGHT! (all parts right).

Here is a sample game. (Text in bold indicates the
response of the computer.)
SMALL, BLUE SQUARE

WARM

MEDIUM ORANGE SQUARE
COLD

SMALL, GREEN CIRCLE
WARM

LARGE PURPLE CIRCLE

HOT

IARGE BLUE CIRCLE

RIGHT!

YOU GUESSED IT IN 5 TRIES!

Thinking About the Program

Have you already started to think about how to write a
program for this game? You need a procedure for each color
word, each size word, and each shape word. You also need a
way to store Logo’s answers and your guesses. You need a
way for Logo to pick its answers at random. Then Logo needs
to compare your guess to its answers and give you a report. If
you want, you can also get Logo to keep track of how many
guesses it took 1o find the right combination. As with any Logo
project, there are many ways to write this program. We'll use
a way that hopefully is easy to understand.

The natural way to describe a shape for Logo to draw is
by typing the adjectives first, followed by the name of the
shape. We want to be able to type an English phrase, like

SMALL GREEN TRIANGLE, not TRIANGLE GREEN
SMALL or SMALL TRIANGLE GREEN, We also want o be
abke to type either SMALL GREEN TRIANGLE or GREEN
SMALL TRIANGLE. It shouldn’t matter whether we type the
size or colar first. The procedures we write must store the
information so that Logo can look up how 0 draw the shape
we describe.

Writing the Procedures

Note: The procedures below are written in Terrapin Logo
for the Apple/Logo PLUS dialect. The only changes for other
versions will be in the pen commands and IF statements. See
last month’s *Beginner’s Comer” (Vol. 9, No. 7, pp. 11-13)
for instructions on converting the procedures to another dia-
lect.

Let’s start with three sizes: SMALL, MEDIUM, and
LARGE. The size will relate to the length of each side of the
shape that is drawn. We can use 20 for a small shape, 50 for
a medium-sized shape, and 80 for a large shape. Our size
procedures can store a value for the length of the side in a
variable called SIZE, like this;

TO SMALL
MAKE "SIZE 20
END

Write a similar procedure called MEDIUM that makes
the size 50, and write a LARGE procedure that makes the size
80.

We also need procedures to handle the color words. (If
your version of Logo does not support color, you can find an
alternate, such as PenPattem.) These procedures will store a
number for the color, using a variable called COLOR, like
this:

TO WHITE

MAKE "COLOR 1

END

Next, write the procedures GREEN (2), PURPLE (3),
ORANGE (4), and BLUE (5) in the same way. You could also
use BLACK (0), although it might be confusing for younger
users!

Now for the shape words. We'll write procedures to draw
a SQUARE, TRIANGLE, CIRCLE, HEXAGON, and OC-
TAGON. They will use the variables for size and color that
were sct up by the procedures above. Far example, here is a
SQUARE procedure. (Your version of Logo might use
SETPC or SETC instead of PENCOLOR.)
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Beginner's Corner - continued

TO SQUARE

PENCOIOR :COLOR

REPEAT 4 [FORWARD :SIZE RIGHT 90]
END

As you write similar procedures for the other shapes, you
will discover that a small octagon looks about the same size as
a large square! We need to modify the SIZE variable for each
shape so that they are all about the same size for each value,

for example,

TO SQUARE

PENCOLOR :COLOR

REPEAT 4 (FORWARD :SIZE * 1.25
RIGHT 90}

MAKE. "“SHAPE "SQUARE

REPORT ; we'll get to REPORT in a mingte

END

TO TRIANGLE

PENCOLOR :COLOR

REPEAT 3 [FORWARD :SIZE * 1.5
RIGHT 120]

MAKE "SHAPE "TRIANGLE

REPORT

END

TO HEXAGON

PENCOLOR :COLOR

REPEAT 6 [FORWARD :SIZE RIGHT 60]

MAKE "“SHAPE “HEXAGON

REPORT

END

TO OCTAGON

PENCOLOR :COLOR

REPEAT 8 [FORWARD :SIZE / 1.5
RIGHT 45]

MAKE "SHAPE "OCTAGON

REPORT

END

TO CIRCLE

PENCOLOR :COLOR

REPEAT 18 [FORWARD :SIZE / 4
RIGHT 20]

MAKE T"SHAPE "CIRCLE

REPORT

END

The Finishing Steps

Now we need to get Logo to pick the size, shape, and color
answers. We can use a PICK procedure to select them at
random from the available options:

TO PICK :OBJECT

OUTPUT ITEM 1 + RANDOM COUNT :0BJECT
:OBJECT

END

The instruction

PICK [WHITE GREEN PURPLE ORANGE BLUE]
reports one of the colors in the list after PICK. The instruction

PICK [SMALL MEDIUM LARGE]

reports one of the sizes in the list. However, when we start
checking the answers, it will be simpler if we use the numbers
for these colors and sizes instead of the words.

This procedure sets up the game and gets Logo to pick the
winning combination;

™ GAME

CLEARSCREEN

MAKE "SIZE.ANSWER PICK [20 50 80]

MAKE "COLOR.ANSWER PICK [1 2 3 4 5]

MAKF, "“SHAPE.ANSWER PICK [SQUARE
TRIANGLE CIRCLE HEXAGON OCTAGON]

END

To test this procedure, type GAME. Then type

PO NAMES
or

PONS

to see what Logo picked for the right answers. (Don’t adver-
tise this trick or game players can cheat!)

Think about what Logo needs to do to give you clues. It
maust set a comect guess counter to §; check your size, colar,
and shape guesses against its answers; add 1 to the counter for
each correct guess; and give you a clue based on how many
cofrect guesses you made.
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TO REPORT

MAKE "CORRECT 0

IF :SIZE = :SIZE.ANSWER MAKE "CORRECT
:CORRECT + 1

IF :COILOR = :COLOR.ANSWER MAKE
"CORRECT :CORRECT + 1

IF :SHAPE = :SHAPE.ANSWER MAKE

"CORRECT :CORRECT + 1

IF :CORRECT = 0 PRINT [COLD]
IF :CORRECT = 1 PRINT [WARM]
IF :CORRECT = 2 PRINT [HOT}
IF :CORRECT = 3 PRINT [RIGHT']
END

Keeping Track of Guesses
If you want Logo to keep track of the number of guesses,
add this line to the end of the GAME procedure:

MAKE "TRIES 0

Add this line to the beginning of REPORT 0 make the
number of tries one bigger each time you make a guess:

MAKE "TRIES :TRIES + 1
Then add this line to the end of REPORT:

IF :CORRECT = 3 (PRINT [YOU GUESSED
IT IN] :TRIES [TRIES!])

Abbreviations
You can make this game even easier for younger chikiren
to play by writing procedures that let them use . abbreviations:

TO S
SMALL
END

TO B

BLUE

END

TO TRI

TRIANGLE

END

Now they can draw a small blue tiangle by typing:

S B TRI

Extensions
Here are some challenges for you and your students:

 Add an instruction or Help screen so your user will
know how to play.

» If you use the right strategy, in how many guesses
should you always be able to win? What is a good
strategy?

< Add extra shapes, sizes, and colors (if your com-
puter offers more).

« If you guess the right answer the first time, get
Logo 1o say:

You guessed it in 1 try!
instead of:

You guessed it in 1 tries!

This game was modeled after a Jogic game 1 wrote for
Kinderlogo, a single-keystroke Logo curriculum for young
Jearners. That package also contains the inverse game where
the child selects the size, color, and shape, and the computer
(through the process of elimination) finds the right combina-
tion. There’s another challenge for you!

Happy Logo advenmres!

Dorothy Fitch has been the Director of Product De-
velopment at Temrapin since 1987. She first became
involved in educational technology in 1981, when
the school where she taught music received its first
computer. Since that time, she has provided schools
with inservice training, curriculum development,
and software customization; taught a number of
college courses; and directed a computer classroom
for teachers and students. She has also coanthored
Kinderlogo, a single-keystroke Logo cumriculum for
young leamers, and created the Logo Data Toolkit,
Through her work at Terrapin, she has presented
workshops at many local, regional, and national
conferences, edited several of Terrapin’s curriculum
materials, and coordinated the development of Logo
PLUS. She can be contacted at-

Dorothy Fitch
Terrapin Software, Inc.
400 Riverside Street
Portland, ME 04103
(207) 878-8200
CompuServe address: 71760,366
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In the Spirit of Play:
Playful Polygons
by Eadie Adamson

The end of a year is often a difficuit time © plan your
classes. Major projects are nearly complete. Time is often too
short to create another significant activity. This time of year is,
however, a wonderful time t0 encourage some playful “mess-
ing about” with Logo. This month, in that spirit of play, I offer
some ideas with which students may explore and play at many
levels.

For Starters
If you haven’t explored growing polygons, begin with a
simple procedure like this:

to poly :size :angle
forward :size

right :angle

poly :size :angle + 5
end

To use this procedure, students specify the starting size
and the angle for the tum. Suggest to your students that they
begin with a size of 5. Use the Stop keys to stop the action.

A Smart Stop Rule

Add a stop rule so that the amtle doesn’t go beyond the
edge of the screen. Find the maximum x and y coordinates of
your screen by moving the turtle to the top and then to the right
side of the screen. At the top type

show ycor
At the side type
show xcor

Use this information for your stop rule. It might look some-
thing like this:

if or =xcor > 140 ycor > 85 [stop]

Translated into English, the above line says that “if either the
x-coordinate is greater than 140 or the y-coordinate is greater
than 85, stop.” Now experiment with angles. What designs are
pleasing? Collect a list of interesting inputs.

Play with Color, Too
What patterns emerge when color is added? Add some
color;

setc color + 1

In LogoWriter the primitive color is a reporter that outputs the
current color of the turtle. The line of code given above simply
adds 1 to the color number each time the poly procedure is run.

You might also encourage your students to play with
random color:

setc 1 + random S

For an Apple computer, this will eliminate black. For comput-
ers with wider color ranges, simply change the number fol-
lowing random to maich your highest color number.

There’s More

There are many ways to experiment with this procedure.
Try negative inputs. If your version of Logo has multiple
turtles, see what happens when several turtles are active and
you nun the poly procedure. Make symmetrical and asymmet-
rical designs. Change the stop rules so that the designs created
by poly arc kept small. Write a procedure to display a serics
of your favorite poly designs: generate the first one, add a wait
command, then clear the graphics before drawing the next
polygon.

Add a dice 10ss to your favorite poly procedure—if a die
comes up one way, pick up the pen; otherwise, leave it down:

ifelse (random 2) = 1 ([pu]l [pd)

Strange Polys and Other Ideas

If you have a copy of Abelson and diSessa’s (1981) Turtle
Geometry, you will recognize some of these ideas. If you go
back to look at the first few chapters, you may find other ideas
o uy.

How about a variation on the simple poly? Rewrite poly
so that it places dots at the vertices of the designs. A command
of forward 1 will produce a dot if your version of Logo does
not contain dot as a primitive.

to dot

pd

forward 1
Pu

end
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Note that in some versions of Logo forward 0 will
produce a dot. Test your version by clearing the screen and
typing

pd

forward 0O
pu
hideturtle

Use dot in a poly procedure like this:

to poly :size :angle
pu

forward :size

right :angle

dot

poly :size + 4 :angle
end

Notice the interesting patterns that emerge.

Reverse!

Now try reversing colors by using px. Write a procedure
reverse whose input is a list containing poly and its inputs.
Reverse will reverse the the colors of the designs just drawn:

to reverse :design
pu

home

pPx

run :design

pu

home

pd

end

Use reverse by typing

reverse [poly 0 90]

Replace the px command with pe (penerase) in the reverse
procedure. Which effect do you like better?

More Strange Polys

Following Abelson and diSessa’s lead, I generated some
more ideas for you to explore. The first procedure below
requires three inputs: a number for each of two sides and an
angle that will remain constant. The trick comes in the last line
of the procedure. The first side increases by 1, the second side
increases by 2. Surprising images result!

to double :sidel :side2 :angle
if or =xcor > 140 ycor > B85 [stop]

forward :sidel

right :angle

forward :side2

right :angle

double :sidel + 1 :side2 + 2
end

double 2 2 144

:angle

11
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Because I didn’t want to add more inputs, I wrote a triple
procedure (it might better be called “three”), which increased
the second side by 3.

to triple :sidel :side2 :angle

if or xcor > 140 ycor > 85 [stop]
forward :sidel
right :angle
forward :side2
right :angle
triple :sidel + 1
end

:3ide2 + 3

:angle

triple 2 2 120

Then I added a quad, which increased the second side by 4.

to quad :sidel :side2 :angle

if or xcor > 140 ycor > 85 [stop]
forward :sidel
right :angle
forward :side2
right :angle
quad :sidel + 1
end

:side2 + 4 :angle

guad 2 2 250

Strange Polys with Color Added

I wondered what would happen if I added color 0 these
strange polys. Not surprisingly, this set me off into another
series of investigations as I pondered the resulting displays (in
GS LogoWriter) of warm and cool colars when 1 used an input
of 90 for the angle but played with ncgative and positive
numbers for all three inputs:

12
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to double2 :sidel :side2 :angle
if or =xcor > 140 ycor > 85 [stop]
forward :sidel
right :angle

setc color + 1
forward :side2
right :angle

setc color + 1
double2 :sidel + 1
end

:side2 + 2 :angle

to triple2 :sidel :side2 :angle
if or xcor > 140 ycor > 85 [stop]
forward :sidel
right :angle

setc color + 1
forward :side2
right :angle

setc color + 1
triple2 :sidel + 1
end

:side2 + 3 :angle

to quad2 :sidel :side2
if or =xcor > 140 ycor > 85
forward :sidel
right :angle
setc color + 1
forward :side2
right :angle
setc color + 1
quad2 :sidel + 1
end

:angle
[stop]

:side2 + 4 :angle

But There’s More Yet

One of my students came up with another fascinating
idea. First, we need to backtrack a bit and look at procedures
that generate specific polygons. My student wrote an unusual
growing-square procedure. Notice that the first input to re-
peat is not 4 but 6. See if you can predict what this will look
like:

to sgs :size

if :size > 150 [stop]

repeat 6 [forward :size right 90]
setc color + 1

sqgs :size + 2

end

Fascinated by the result of sgqs, I explored the effects of
similar changes in the repeat number on other polygons, until

1 could get each one to produce the effect of nearly concentric
designs. Except for a circle, I found I could choose the same
increment of 2 and get the result I wanted. I also found I needed
to change the stop rule for each design in order to allow them
all 10 grow to a similar size on the screen. What's the best
number for a circle? I'll leave the experimenting to you!

And Yes, There’s Still More!

Finally I put the really strange polys together into a
procedure that displayed them all. Are they really polys? Why
not argue that point with your students? First 1 wrote a tool
procedure that paused at the end of each drawing before
clearing the graphics:

to ¢
wait 30
cg

end

Then I wrote the reverse procedure, which is the same as the
one above,

to reverse
Pu

home

pe

run list
pu

home

pd

end

:design

:design 0

and put everything together (I leave the rest of the program-
ming to you!):

to geos
ht
tris 0
c

sgqs 0
c
pents 0
c
hexes 0
c

septs 0
c

octs 0
c

cirs 0
c

13
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Wacky Words
Work Wonders!

Wacky Words for
Traveling Tales:
Logo Applications in

Wacky Words for Traveling Tales:
Logo Applications in Language Arts

Add the powerful Logo environment to
your current Language Arts activities. Stu-
dents use or edit a set of Logo tools to create
their own sniglet dictionaries, dynamic
poetry, and choose-your-own-adventure
fairy /folk tales. The activities—on-com-
puter and off—emphasize discovery and
collaborative learning, and are appropriate
for a variety of levels in the elementary lan-
guage arts curriculum. Each unit contains
lesson plans, overheads, instruction sheets,
and student worksheets. LogoWriter “tools”
on disk can be used by students who have no
knowledge of programming and minimal
knowledge of LogoWriter. (Apple LogoWriter
required, not included.) By Ellen Siegel;
$25.00 plus shipping; 120 pages, 1 data disk.

ISTE
1787 Agate Street
Eugene, OR 97403-1923

tris 0
reverse
sgs 0

reverse
pents 0
reverse
octs O
reverse
cirs 0
reverse
end

"tris
"sqgs
"pents
"octs

"cirs

One Final Idea

So far, all the examples have drawn designs from the
inside out Here’s a final challenge: add procedures that draw
from the outside in. What would you need to change? How
could you use this? What happens when you layer a design
drawn from the inside with another design drawn from the
outside? Can you figure out how to have two turtles draw, one
from the outside and the other from the inside? Try one
procedure with px and the other with pd, and notice the
difference in the effect when two turtles cross paths.

Happy “messing about"!
If You Were Stumped
Here are some of the procedures used for geos:

to tris :size

if :size > 150 [stop]

repeat 5 [forward :size right 120}
setc color + 1

tris :size + 2

end

to pents :size

if :size > 100 ([stop]

repeat 7 [forward :size right 72]
setc color + 1

pents :size + 2

end

to hexes :size

if :size > 90 [stop]

repeat 8 [forward :size right 60]
setc color + 1

hexes :size + 2

end

14
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to septs :size

if :size > 80 [stop]

repeat 9 [forward :size right
51.4286]

setc color + 1

septs :size + 2

end

to octs :size

if :size > 70 [stop]

repeat 10 [forward :size right 45]
setc color + 1

octs :size + 2

end

My solution for the circle:

to cirs :size

if :size > 15 [stop]

repeat 54 [forward :size right 10]
setc color + 1

cirs :size + .25

end

Reference
Abelson, H., & diSessa, A. (1981). Turtle geometry: The
computer as a medium for exploring mathematics. Cam-

Eadic Adamson is a project collaborator and consult-
ant for the New Laboratory for Teaching and Leam-
ing at The Dalton School, where she teaches middle
school computer courses.

Eadie Adamson
The Dalton School
108 East 89th Street

New York, NY 10128
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Did Nietzsche Know Logo?
by Judi Harris

“A man has no eas for that o which experience has given
him no access.”

“Education has very little 1o do with explanation. It has o
do with engagement, with falling in love with the material.”

One of these statements was written in 1888, The other
was recorded in 1983, The ideas that they express are remarka-
bly similar, despite nearly a century of elapsed time between
their public expression. Both were crafted by philosophers,
although the tools they used were strikingly different.

One was written by Papert; the other by Nietzsche. Were
it not for the difference in language, it might be difficult to
ientify the first statement as the older one.

“Time ripens all things”
—Cervantes

Papert is fond of saying, *What's good for thinking is
good for thinking.” This is true across leamer cultures, among
pedagogical methods, and over time. Have you experienced
an eerie sense of deja vu while perusing the pages of Mind-
storms?

la. “Emrors benefit us because they lead us to sdy what
happened, to understand what went wrong, and,
through understanding, w fix it”
—Mindstorms, p. 114

1b. “Mistakes are their own instructors.”
—Horace

2a. *“The kind of mathematics foisted on children in
schools is not meaningful, fun, or even very useful.”
—Mindstorms, p. 50

2b. “Arithmetic is where the answer is right and every-
thing is nice and you can look out the window and sce
the blue sky—or the answer is wrong and you have to
start all over and try again to see how it comes out
this time.”
—Carl Sandburg

3a. “By working with small parts_bugs can be confined
and more easily trapped, figured out.”
—Mindstorms, p. 102

3b. “Nothing is particularly hard if you divide it into
small jobs.”
—Henry Ford

4a. “The guif must be bridged between the technical-
scientific and humanistic cultures. And I think that the
key to constructing this bridge will be leamning to
recast powerful ideas in computational form, ideas
that are as important to the poet as to the engineer.”
—Mindstorms, p. 183

4b. “A mathematician, like a painter or poet, is a maker of
patterns.”
—G.H. Hardy

5a. “The Logo teacher will answer questions, provide
help if asked, and sometimes sit down next o a
student and say: “Let me show you something.” What
is shown is not dictated by a set syllabus.”
—Mindstorms, p. 179

5b. “[People] must be taught as if you taught them not,
And things unknown proposed as things forgot.”
—Alexander Pope

It seems that many of the most powerful ideas expressed
by educational philosophers are written with indelible ink in
the pages of time. Perhaps that is one testament © the truth of
their messages.

Eloquent Reminders

During a visit to a central Virginia kindergarten, 1 noticed
this quote, posted high on a wall, just above the students’
pictograph of favorite animals:

“When you are dealing with a child, keep all your
wits about you, and sit on the floor.”
—Austin O’Maliey

My initial reaction was one of confusion. Cenainly, this
master teacher realized that her students were not able to
decode, much less decipher, the delightful idea posted near the
ceiling! And then, the poster’s position revealed the flaw in
my thinking. These words were a reminder to the adults in this
classroom culture.

Are you a “quote collector™? As you can tell from the
above quotes, I am; and I'd like to share a few more of my
favorites with you. They are selected for their relevance o
what we gencrally call “Logo philosophy.” But as their author
listings will indicate, they originate in the common base of
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human experience from which Logo itself sprang, along with
many other calls for reform in education throughout history.

On Learning
“T hear and I forget.
I see and I remember.
I do and I undesstand.”
—Chinese proverb

“Let early education be a sort of amusement; you will
then be better able to find out the natural bent”
—Plaw

“What is learned...depends far less on what is taught
than on what one actually experiences in the place.”
—Edgar Friedenberg

“You come to know a thing by being inside it.”
—Edmund Carpenter

“Wonder rather than doubt is the root of knowledge.”
—Abraham Heschel

“To leam is a natural pleasure, not confined to phi-

losophers, but common to all [people].”
—Aristotle

“The creative mind plays with the objects it loves.”
—Cad Jung

On Problem-Solving
“There is always more chance of hitting upon some-
thing valuable when you aren’t too sure what you
want © hit upon.”
—Alfred North Whitehead

“The great difficulty in education is to get experience
out of idea.”
—George Santayana

“Failure is, in a sense, the highway to success, inas-
much as every discovery of what is faise leads us to
seek eamestly after what is true.”

—John Keats

“The best ideas are common propesty.”
—Seneca

“(A mistake is) evidence that somebody has tried
accomplish something.”
—John Babcock

“Give me a good fruitful ermor any time, full of seeds,
bursting with its own corrections. You can keep your
sterile truth for yourself.”

—YVilfredo Pareto

“Every solution of a problem is a new problem.”
—Goethe

“Problems are only opportunities in wark clothes.”
—Henry J. Kaiser

On Education
“There is a grave defect in the school where the play-
ground suggests happy and the classroom
disagreeable thoughts.”
—John Spalding

“If a man does not keep pace with his companions,
perhaps it is because he hears a different drummer.
Let him step to the music which he hears, however
measured or far away.”

—Thoreau

“Most students treat knowledge as a liquid to be swal-

lowed rather than as a solid to be chewed, and then

wonder why it provides so little nourishment.”
—Sydney Harris

“What is more wonderful than the delight which the

mind feels when it KNOWS? This delight is not for

anything beyond the knowing, but is in the act of

knowing. It is the satisfaction of a primary instinct.”
—Mark Rutherford

“School is not preparation for life...school is life.”
—John Dewey

“Children have to be educated, but they have also to
be left to educate themselves.”
—Emest Dimnet

“An education which does not cultivate the will is an
education that depraves the mind.”
—Anatole France

“I have leamed much from my teachers, and from my
colleagues more than from my teachers, and from my
students more than from all”

—Haggadah

17
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On Teachers and Teaching
“It is the supreme art of the teacher to awaken joy in
creative expression and knowledge.”
—Albert Einstein

“Our chief want in life is somebody who will make us
do what we can.”
—Ralph Waldo Emerson

“The students are alive, and the purpose of education
is to stimulate and guide their self-development. It
follows as a corollary from this premise, that the
teachers should also be alive with living thoughts.”
—Alfred North Whitehead

*The object of teaching a child is to enable him to get
along without his teacher.”
—Elbert Hubbard

“To teach is 0 leam twice.”
—Joseph Joubert

A First Course in Programming in ...
Terrapin Logo, LogoWriter, PC Logo

A First Course in Programming in ... is a directed
learning environment in structured programming.
This 423 page curriculum emphasizes problem solving
strategies, critical thinking skills and solid principles
of computer science at the secondary level,

This curriculum contains everything a teacher needs
for a semester course in programming. Features
include:

- teaching strategics and a student handout for every lesson

- test and answer key for each chapter

- tested solutions for all student programs (hardcopy and disk)
- definitions of all primitives and vocabulary

- building site license to copy student materials

Only $150 for a building site license.
For information or orders contact:

Logo Curriculum Publishers
4122 Edwinstowe Avenue
Colorado Springs, CO 80907
1-800-348-5646

Curriculum written By teachers FOR teachers

“No man can reveal to you aught that which already
lies half asleep in the dawning of your knowledge.”
—Kahlil Gibran

A Final Quote

Mark Twain once observed, “What a good thing Adam
had—when he said a good thing he knew nobody had said it
before.”

Education is too often a process of reinventing wheels.
Viewed only as an application of computer technology, Logo
is newbom and time-bound. Viewed in historical and philo-
sophical perspective, Logo is a natural outgrowth of progres-
sive educational thought, set in a particular time window of
technological advance. Let us recognize the foundations of
many of our most powerful pedagogies, and build upon them.
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