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thinks about the possible meaning of
the message and tries appropriate
alternatives.
When beginners first learn Logo,

they are very sensitive to the
particular version and the syntax and
semantics of that version.
Unfortunately, too few users move
beyond that level of understanding.
Such users constantly ask for rules to
translate from one version to another
or become completely overwhelmed
by minor differences in commands.
As a teacher of Logo, my goal has
always been to prepare students to be
advanced users. I have always tried
to get them to look beyond the
particular version they were using to
the structure of the language itself. I
have always tried to expose them to
several dialects of Logo. If you are a
teacher of Logo, consider exposing
your students to more than one
version ofLogo.Even ifthey only see
a different version in class, such
exposure will help prepare them for
the inevitable day when they find a· . . .h . di I Personalize: However much you hke the language of the original author,
program t. ey want to use III a ia ect recast it in another way.
ofLogo_dlfferentJroIlLthe....nn€-that_ _ _ ~ __ _ _
they learned.
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by Mitchel Resnick
What is meant by "advanced Logo"?
Are we talking about "advanced"
features in the language? Or
"advanced"programs written in Logo?
Or "advanced" project ideas? Or
"advanced" ways of thinking
encouraged by Logo?
Andwhat dowemean by "advanced"
anyway? If "advanced" means that
only a small handful of people can do
it, then I'm not very interested. I'd
like "advanced Logo" to be more
accessible, not less so. If we're going
to advance, let's all advance together.
In my mind, advanced Logo should
enable more people to make more
things more easily, and it should
engage more people with more
powerful ideas in the process. In short,
advanced Logoshould encourage new
ways of making and new ways of
thinking.
The addition ofmulti-processing to

Logo offers an example of how that's
possible. In the computer science
community, multi-processing is seen
as an "advanced" feature. But children
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When Michael Tempel asked me whether I would respond to responses to
the question ''What is advanced Logo?"I secretly hoped for a fight. But when
the statements came, my initial disappointment at their non-belligerent
tone soon gave way to an enjoyable sense of having acquired from them a
more advanced sense of "advanced." And the opportunity to spend an hour
with a fourth grade class in between writing my first draft and this draft
allowed me to feel quite concretely how this acquisition could give rise to
advancement in my skill as a Logo teacher. Thank you, Michael, for a very
good idea.
Every teacher has (more or less consciously) developed strategies for

responding to a set of intellectual statements. Amongmy own, the following
were drawn out when I thought about writing this piece:

Classify: Make a taxonomy of the various positions.

Theorize the taxonomy: Make up explanations of why who says what.

Quibble: Even if you agree with most ofwhat everyone says, exploring
objections creates a tension that contributes to energizing intellectual work.

Appropriate: However many objections to an idea you have found, think
about how you can use it.
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need it more than anyone (and many
are shocked to find that most
programming languages don't allow
it!).When children make video games
in Logo, they want to make many
characters move at the same time.
When they create an amusement park
in LEGO/Logo,they want to make all
of the rides move at the same time.
Multi -processingmakes that possible.
At the same time, multi-processing

can encourage the development of
new ways of thinking, new
epistemological stances. When
students see patterns in the world
(like a flock of birds), they generally
assume that someone or something is
in charge (the "leader bird"). But as
students play with multi-processing
versions of Logo (such as LCSI's
MicroWorlds, or my own StarLogo),
they can begin to see the world in new
ways. They can begin to understand
how patterns can form through
multiple interactions, without any
centralized control.
Multi-processing, of course, is just

one aspect of "advanced Logo." In

what other ways can Logo become
more "advanced"? My intuition is to
look at other types of "multi." In
traditional Logo activities, one
student sits in front ofone computer
using one process to control one object
(the turtle) inone medium (graphics.)
Many new opportunities arise if we
change each one to many - that is, if
we develop Logo activities involving
many users (communicating over
networks), many objects (thousands
of turtles, for example), many
processes, and many media. And, of
course, we should make sure to
support and encouragemany different
thinking styles.
This multitude ofmulti-ness might

seem overwhelming. Indeed, more is
not always better. But my hunch is
that these new forms of multi-ness
could (in the appropriate contexts)
make Logo activities more personal,
more connected with children's
interests, passions, and experiences.
And, at the same time, they could
help children develop new ways of
looking at the world ..•.
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Dorothy Fitch articulates most
explicitly a relativistic position that
could be expressed as: One Logoist's
advanced is another's elementary.*
She is suggesting that one should
think about advancing as a process, a
direction of movement, rather than
advanced as a destination or terminal
state. But whether one opts for
continuous movement or for
discontinuous jump, there is a further
subclassification based on what it is
that moves (or jumps).
Mitchel Resnick most cleanly opts

for Logo as the moving object; his
discussion of "advanced Logo"refers
to a changed Logo rather than the
same Logoused in different ways. Of
course, given that his own work has
been so largely concerned with
creating new forms of Logo, it is not
surprising that change in Logowould
be most salient in his response. For
the same reason one is not surprised
to recognize in Brian Silverman's
piece a similar emphasis, though in
his case it is secondary to what he
shares with Brian Harvey, Alberto
Canas, and Sharon Yoderwho talk of
the movement of the Logoist rather
than ofthe Logo- movement in Logo
rather than movement of Logo.
The advancing movements of

Logoists are classified by all the
commentators (though in subtly
different ways) into two subclasses
exemplified by (a) someone who uses
the same set of Logo primitives,
methods and ways of thinking to
tackle more complex projects and (b)
someone whose progress is seen not
in the projects tackled, but in the way
Logo is used to tackle them. Finally

* Two lingusitic observations: Brian
Harvey says "Logoite" where I say
"Logoist." I couldn't decide whether
this reflects a different view of Logo
users, a difference in taste in
linguistics, or a mere "neutral"
accident. The commentators are
collectively shy about using a word
for the opposite of advanced. Is this
because elementary has
(unfortunately) acquired a
pejorative connotation? Or another
neutral accident?

an important distinction (a sub-
subclassification)within (b)is brought
out by thinking (bl ) of a Logoist
coming to use more primitives and
(b2) a Logoist coming to think
differently about the primitives being
used.
The last distinction is very relevant

to a view of advanced vs. elementary
that is far more strongly represented
in thousands of classrooms than in
the discussion of the sophisticated
people writing here. Many teachers
have been taught to think in terms
like: elementary Logo is about
graphics primitives; advanced Logo
is about lists. This definition can't be
taken quite literally, since a list is
present in instructions used by
beginners such as repeat 4 [fd 50rt
90]. But a more modulated form of
the distinction can be cast in terms of
steps that mark a direction of
advancing such as the followingthree
stages. In stage 1the [,',] used in a
repeat instruction is an unanalyzable
cliche without any list-related
meaning. In stage 2, understanding
instructions like repeat 4 readlist
shows that repeat is actually seen as
a primitive with two inputs, a number
and a list. Stage 3 is marked by being
able to discuss reasons for choosing
Logo's syntax, rather than simply
using repeat 4 fd 50 rt 90.A major
fallout for me ofwriting this column
is a decision to think a lot about how
to incorporate such discussions more
explicitlyin teaching Logoat all levels:
Let's have more talk about why Logo
is as it is and how it came to be so.
This resolution appears to place me

in the taxon defined by advancing the
Logoist rather than the Logo, and
advancing in thinking about Logo
rather than in what you do with it.
But it is quibble time for the
classification. Brian Harvey (whose
reference to make and quote exactly
parallels my repeat and [ ]) refers to
the distinction as a paradox for the
"party line" view that favors thinking
ofLogoas a tool.Mysense ofthe party
line is that indeed the way to introduce
Logois as a tool with lots ofuses. But
I see nothing paradoxical in a firm
focus on the fact that all tools to a
large extent, and this tool to a very
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large extent, cannot be used well
without being understood. People
often cite the hammer and the
automobile as tools that don't have to
be studied as objects. But this is
because relevant knowledge is so
embedded in our cultures that we
don't recognize it as knowledge.
I'd take this a step further: we can

use hammers sowellbecause weknow
a lot about nails. Knowing about the
tool and knowing about the use are
not easily separated. I am prepared
to quibble about the distinction
between using Logo in a more
advanced wayversus usingitformore
advanced purposes say
mathematics. Maybe a central
component of what makes
mathematical thinking more
"advanced" is exactly the same
reflective attitude that makes Logo
thinking more advanced.
From this point of view the most

important criterion for judging the
evolution of Logo might be whether
the change advances the ways in
which Logoists think about Logo.
There are many allusions in the
papers to how this might happen. An
unexpected one was Sharon Yoder's
observation that students with an
advanced attitude enjoy comparing
different versions of Logo - I'd add
that the cause and effect here is a
two-way street: playing with the
differences also fosters the growth of
the "advanced" way of thinking. A
more deeply controversial case is
Brian Silverman's reference to
directions of development that favor
greater concreteness in thinking.
A distinction between epistemo-

logical and instrumental criteria
pervades Mitch Resnick's discussion
ofwhat is more advanced about new
versions ofLogo.Multi-processing is
an advance because it allows more
people to domore things. It is also an
advance because it facilitates ways of
thinking. I use it as a springboard to
end with a question that will allow
lots of quibbling.
It is obvious to me that Logo

requires and facilitates ways of
thinking about itself and about other
stuff. But does it do these goodthings
to one fundamental way of thinking

(Continues on next page)
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or to a multitude of them? Talking
about movement of Logo, Mitch
Resnick and Brian Silverman pick
what looks like different features.
But I see the abstract-concrete tension
in the galaxy of possible mindsets as
intimately related to the centralized-
decentralized mindsets and both as
related to hard-soft, hierarchical-
heterarchical and a host of other
slants on multiple ways of knowing
that have become prominent (if not
faddish) in the recent discussions of
alternative espistemologies. Is it
possible that on the deepest level
there is one direction in which Logo
facilitates thinking? I understand
how this very question might appear
to be a proofthat I have not been able
to break away from the "canonicalist"
mindset - even in rejecting one canon
I can't resist looking for another. But
this may not be so bad if the canon is
based on extending the principle with
which Alberto Canas ends his paper:
the only really advanced Logowould
be one that would allow the Logoist to
reject anything and everything about
it-by building his-own ..• --
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In her article in this issue ofLogo Update, Dorothy Fitch defines advanced
Logo as "...what you don't yet understand." But not understand~ng enough
Logo to write acertain procedure doesn't mean that you wouldn t be able to
make good use of it if you had it.
Young children may not understand how to write proc~dures to draw

squares, triangles, or circles, but many Logo teacher~ give them such
procedures as "tools" to enrich their drawings and give them greater
satisfaction in what they can do with Logo. (And, they may also learn to
recognize and name various geometric shapes.)
Tools can fill the gap between what you can make for yourself and what

you need in order to accomplish your goal~. If we look closely. at what
students are attempting to do as they work WIthLogowe can provide them
with appropriate tools they need for their projects. .
Recently, in Costa Rica, I watched a number of students work on projects

that included drawings of "carretas." These brightly painted wooden
oxcarts have large wheels that are decorated with geometric designs
radiating from the hubs. A useful tool came to mind.
Most often, people use a Logo instruction such as this to draw a circle:

repeat 360 [fd 1 rt 1] o
The turtle begins and ends at a point on the circumference of the circle.

It's not so easy to find the center. Here's a procedure that draws a circle of
a given radius, centered at the turtle's position:

to circle :radius
pu
fd :radius rt 90
pd
repeat 360 [fd (3.1416 * 2 * :radius) / 360 rt 1]

pu 8~~ 90 bk :radius ii'
end

After the circle is drawn the turtle is back at the center.
Now you can draw spokes or other designs that emanate from the hub.

circle 50
repeat 12 [fd 50 bk 50 rt 30]

You could use circle as a starting point for a program to draw pie charts.
It's also good for drawing concentric circles. . . .,
But I thought of a problem. What if! draw a CIrcleand then decide It s too

big or too small? I'd like to be able to undraw it by drawing it again in
penerase mode:

circle 40
pe
circle 40

oops!


