TEACHER PUPIL INTERACTION
IN A
LOGO SETTING
AN EXPLORATORY STUDY

by

Thomas C. Stenzel

A THESIS PRESENTED
TO THE FACULTY OF GRADUATE STUDIES AND RESEARCH
MCGILL UNIVERSITY IN PARTIAL FULFILLMENT OF
THE REQUIREMENTS ‘FOR THE DEGREE OF
MASTER OF ARTS '

DEPARTMENT OF EDUCATIONAL PSYCHOLOGY

SPRING, 1986 ©



Abstract

The purpose of this research is to determine the
nature of the teacher interactions with students in a
Logo setting. The interacglons of a teacher and two
pupils aré‘ analysed. Two sixth grade students wer;
taught Logo for a three week period by one teacher,
completeing several graphic projects and achieving

‘ N
competence in computer programming. The interactions

between the teacher and the students were recorded,

transcribed and then examined using a categorization

system. The teacher interaction categorization system
fllustrated what kinds of interactions on the part of
the teacher, made up a successful Logo experience for

the students.
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- CHAPTER 1
INTRODUCTION
While many schools are stiill tryl:g to find ways

N

to aquire computers, others are engaged in great
debates and efforts to determine ;owwto AEtually use
them in a school setting, Should theywbe used as
"teaching machines"™ that fresent traditional ‘maté}lal
in a new way, or as tools that may open new ways to
teach new ideas and concepts?

One of the most popular applications of the micro
computer in the-elementary school system s Iin the
teaching of Logo. Logo i1s a programming language that
was developed to enable children to use and control
the computer from a very early age, Gut it has become
apparent that it is more than just a programming
l#ngugge. Students seem to be able to learn both
programming and mathematical concepts In geometry,
procedural thinking, problem-solving, gpatial
awareness, quantitative value of numbers and more, all
within a Logo framework. Logo teachers in elementary
schools have felt that there 1is learning going on in a
Logo classroom on many different levels., It is in part
this feeling that has made Logo as widely used a

language as it has now become.

Es N



However, what is it that mpkes a sugcessful Logo
experience? Many ‘have suggested that discovery
learning is synonymous with Logo and should be the
method used for successfully tegchipg Logo. Is this
so? What |is the teacher's role within such a
framework? The purpose of this research is to
determine the nature of the teacher's Iinteractions
with students in a Logo setting. A descriptive
exéj%ratory design was chosen as this would allow for
clos;\exahination of the details of such interactions.
This 1is described in chapter 3. The course o©of one
teacher and 2 3tuden£s is recorded during an in depth
summer Logo course. While the complete protocols are
given in appendix A, this thesis concentrates on one
,aspect, namely the 1nteract16ns between the teacher
and students. The main objective is to establish a

classification system for these interactions which |is

described in chapter 4.

[




CHAPTER 2

LITERATURE REVIEW

0
Logo

Much of the research on Logo has been either
anecdotal reports or the analysis of a child's
problem~-soiving in a Logo environment (Chalt,1978;
Jewson & Pea, 1982; Maniatis, 1983). ggrx few studies
have lookéd at what role the teacher plays in
supﬁorting a Logo environment. : One of the most
confused issues in the Logo debate is that of what is
meant by the term "discovery learning". Seymour Papert

(1980), the creator of Logo,ﬂstresses that processes

that: take place without deliberate and organized:

teaching should be the models of successful learning.
In his book Mindstorms(1980) he suggests that Logo 1is

designed to function in a setting that supports

Plagetian learning. .

vy

] take from Piaget a model of
children as builders of their own
intellectual structures. Children seem
to be inately gifted learners, acquiring

) long before they go te school a vast
e quantity of: knowledge by a process |
call Plagetian learning or learning
without being taught,
: (Papert, 1980, p.7) ) '

Within the general framework of learning how to

-

0 - program & computer using Logo, children also learn
"

e

v ’ about the functioning of procedural knowledge. In



debugging program errors, they learn to generate
transformations of the structure of those programs. In
learning to systematically isolate and correct their

errors they are In effect debugging their own thought

processes. lf is suggested that this in turn leads the
3hild to develop a general heuristic for organizing
thoughts. Papert «calls these general heuristics
"powerful ideas™ or "mathematic" principles. He links

these heuristics, developed through writing a program

for the turtle to Polya's (1957) four stages of

problem solving, which are:

1) understanding the problem

2),ydevising a plan

3) carrying out the plan

4) looking pbpack on the solution to see {f it worked
Some of the strategies wused Iin turtle
geometry are special cases of Polya's
suggestion ... Such as ¢! Can this
problem be subdivided into simpler

: problems?-Can this problem be related to

a problem | already know how to solve?
(Papert, 1980 p.64)

Logo_ Research
Such claims about the power of Logo have led to
many studlies of the effects of Logor on
chitdren(Shultz, McGilly, Pratt, Smith, 1984. Hillel,
1984). The best known of these are contained Iin the
reports of the Bank Street College Logo studies (Pea &

Kurland, 1984). The teaching model they used was based

¥

f
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on Papert's 1idea of learning without a curriculum.
They claimed that the teaching approach used was
discovery learning. Students were observed using Logo
and were only aided when they asked for help from the
classroom assistants, who were not trained teachers.
No mention was made in the reports of whethe} the
effects of the interaction of assistants and students
were considered in the analyses that were done. The
reports conc luded that learning Logo with
discovery-iearning pedagogy as suggested by Papert (or

~

interpreted by the Bank Street group) did not lead to
general i zable cognitive benefi;s. and needed ser{ious
reexamination. |

The Dbasic assumptioﬁ on the 'part of {hE
Bankstreet group that the Logo lnstruct;onal
environment that-Papert (1980) offers to educators |{s
devoid of curriculum and that this environment |is
discovery learning pedagogy has led to great
confusion. It should be noted that in another article
Papert states that his approach does not mean that
teaching or behavioral objectives are not necessary,
rather that the relationship of teacher to student is
one where the teacher provides the student with an
environment where discoveries can be made(Papert
1980b). Papert(1980) even allows fo‘er the teacher to

~

sit down with the student and say "Let me show you
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“ something.” This does not fit the_ _model of pure

émﬁ\&%ﬁmﬁm disdovery learning at all. To dispell some of this
%

confusion, discovery learning wil] be discussed —later
in this chapter.

A teaching strategy that is more clearly stated
and structured than the one advocated by Papert is
that of Howe(1978). Howe tries to fit his teaching
framework into a set of three developmental stages |{n
learning to program in Logo: — '
- 1) product-oriented

2) style-conscious

3) creative problem-solving

These stages are closely tied to the teaching strategy

‘E of a °series of Logo worksheets developed by Howe
(Howe, 0'Shea, & Plane, 1980). A worksheet consists of-—
an explanation of purpose and a specimen procedure to
be copied and run(stage 1). There are also exercises
which reduire minor modifications of the given
procedure(stage 2),. Finally the student may further
modify the procedure in order to use it in a new or |
different way(stage 3). It is not clearly stated ¥
3

whether these stages were observed before the

worksheets were developed or afterwards. This brings

into question whether stages may actually be a

reflection of the teaching methodology. This

‘ structured and systemized approach to teaching Logo is
6




contradictory to that of learner as experimenter in a
discovery learning environment. This approach is also
in conflict with general findings about teaching.
Becker and Gersten (1982) found that although direct
iﬁstruction, concentrating on specific operations f&r
accomplishing a task, produces immediaté effects, it
is not Ilikely to c;eate the higher level knowledge
structures required for the flexible use of those
operations. Howe does however point out that
conclusive results about Logo's effects can only
become appareﬁt in a classroom situation over a long
period of time,

} What has not been addressed in the research on
Logo to date are the pedagogical issues. How Logo was
taught may well be the key variable affecting the
outcomes of much of the Logo research, yet {t was a
factor that was poorly controlled {f at all, and most
often ignored completely iIn the methodology. Clearly

—1it is time this issue was looked at.

Discovery learning and teaching strategjies

Negative findings about discovery-learning are
not exclusive to Logo. One of the problems that |is
’ associated with the discovery method is that it (s

difficult to empirically substantiate claims about its
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effectiveness regardless of whether Logo 1s the
subject or mathematics or history.

In a review-of the theoretical idea of Piaget
and educational practice, Groen (1978) highlighted
some of the problems with this approach. When tested
in an experimental setting,

frequently, adequate transfer of
training does not accur. When it does
occur, the discovery learning takes an
extremely long time. However this does
not prove that the Fiagetian approach 1is
wrong. Discovery learning 1s a
compilation of techniques. The 1ssue 1s
which techniques and what kinds of tasks
produce adequate transfer.

(pg. 45)

Discoverv learning haes 1ts phi1lisoprhical roots i1n
the writings or John Dewev. its theoret:ic base 18 1n
the school of cognaitive development. It is known under
various names depending orv who the researcher was.

f

Discovery learning assumes that children should

be allowed to learn 1n 1n their own way so that their

.inner nature will not be suppressed. But because inner

nature 1n children 1s often weak they need discipline

in order to deal with frustration, deprivation and to
4

achieve ego—-strength (Biehler,1974). The teacher needs

to structure the environment to facilitate the
acquisition of such disipline.

Bruner (1966) introduced discovery learning as

Rart of a theory of instruction,




To instruct someone in a discipline |is
not a matter of getting him to commit
results to mind. Rather {t is to teach
him to participate in the process that

makes possible the esgstablishment of
knowledge. We teach a subject not to
produce little living Ilibraries on the

subject, but rather to get a student to
think mathematically for himself, to
consider matters as an historian, to
take part 1in the process of knowledge
getting. Knowing 1is a process, not a
product. (1966, pg.72)

He outlined a set of techniques that would help
structure the lesson or environment:
1) Emphasize contrasts
2) Stimulate Informed }uesslng by asking
students to hypothesize

3) Encourage participat fon

4) Stimulate awareness

Bruner oclaimed that the discovery approach that
emphasgized structure made the subject matter 'more
understandable, minimized forgetting, was more likely
to lead to transfer and made it ean;er for the student
to progress from elementary kno;ledge to advanced

knowledge. He also suggested it was likely to increase

a student's self-confidence and self-reliance.

Bigge (1971) introduced the concept of reflection
level learning. He guggested that one ;ny of

encouraging discovery was for the teacher to allow the
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students to make mistakes and then ask them to reflect
on what went wrdng.

Another common name for theldispovery approach is
inductive learning - (Cronbach, in Shulman and
Keislar,1966; Cronbach, 1877). He states that guided
induction at selected places' in the curriculum would
be }avorable. By guided he means;

The student should be given considerable
help In amassing relevant experience and
organizing {1t so that he will reach a
conclusion. (Cronbach, 1877, pg.544)

Cronbach suggests that 1t i{s important for the
teacher to monitor the students to make sure that
their rough genergllzations become sound conclusions
ana on occasion the teacher may have to revord what
students have concluded. Cronbach also believes that
induction activity is not an all-purpose instructional
method. It should be considered as a technique of
teaching that is adapted by the teacher according to
the needs. within the course be;Bg“taught. Criticism

has been raised about research where the inductive

approach was not guided properly(Cronbach, 1877).

%
E]

Jeacher roles and strategies .
" To get yet another view of a discovery currieulum
one can loock at the work of Hunking (1872) where

teacher iqteryentionc, specifically questioning

. 10
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techniques, are crucfal to the success of such a
curriculum. Process learning in reference to
Discovery learning) is not an end in itgself but a way
to provide a better understanding of the content of
the subject beirig dealt with, whether at £he concept
or generalization level. The use of heuristic
questions that can direct the students' discovery or
problem-solving approaches must be considered.
Discovery does not mean that the students are left to
discover on their own, rather that the; assume muph of
the initiative for their own learning and the teacher
acts as a guide, co-ordinator, ' research director,
manager, and motivator. By using effective questioning
techniques a teacher can aid the students in evoiving
their own questioning strategies. Hunkins feels that
the active involvement of the student 1In asking the
rihht kinds of questions is similar to the techniques
ot problem fdentification, experimentation,
measurement, and conclusion, which comprise what |is
ﬁnown as the scientific method. The teacher is the keyu
to managing the educaticonal content and experiences in
order to shape the students toward such an end.
Hunkins linked his question types to the Taxonomy
of Educational Objectives (Bloom et al; 1856). He
suggests that given a working know[edgo of the

effective questioning strategies a teacher will be

4 § s
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better equipped in a discovery learning situation.
This is done by analysing the students' readiness,
abilities, and n;;a;ﬂin relation to the objectives of
the legsson or gituation. The question types are then
generated and anal ysed for their potential
effectiveness in meeting the objectives. This approach
is not unlike Polyas(1957) four stea; of

problem-solving or the five steps for general

problem-solving developed by D'Zurilla & Goldfried

(1971) :
» ‘ ' |

1) Establishing a general orientation or set.
Making sure the student has the

B necessgsary skills to be able to address
the problen.

2) Problem definition. Describing and
defining the problem as clearly as
possible in concrete terms.

3) Generation of alternatives. Coming up with
as many solutions as possible to the
problem stating them in concrete terms
and without evaluation.

4) Decision making. Deciding on which of the
solutions generated would be the most

- effective.

5) Verification. Using the Test, Operate,
Test, Exit model (T.0.T.E. Miller,
1960) the solution i3 verified for 1{ts
effectiveness.

It the results are unsatisfactory then the cycle

is re-engaged at whatever point nébessary, i.e.
lo}octingl another solution, or generating new’
\
12




solutions based on new (information gained from the

lagt verification, or redefining the problem.

These strategies have been successfully
incorporated in various areas of research. For example
in cognitive behavior modification (Meichenbaum, 1979)
the individual is actively engaged in changing his/her
behavior. Learning effective problem-solving
strategies is a k;y compone#}. In a study of students
at risk for failure, problem-solving, coupled with a
series of mnemonic logos ;nd a variety of imaginary
and {gal-life gsituations was taught. Results showed
that the student's general problem-solving ability
improved with this training (Stevens, & PhiLLfLQQO).

The wuse of questions and problem-solving
strategies in a ligrning situation offer the teacher a

way of focusing and then dealing with learning .and

behavioral objectives.

Dwyer (1980) describes a uman teacher in fho
computer age as important for clarifying, {nspiring,
guiding, and propelling the students in an atmosphere
of trust, expectation, and recognition. He accents the
importance of continually reassessing, recognizing and
dealing with the ‘distinction between "transmitting

accunulated experience and transmitting models of that

~

13
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experience which are not wvalid f;} the new
learner."(pg. 91)

*Given the descriptions of teachér roles and
strategles that are posgsible within a discovery
learning environment it 1is clear that teacher
interventions may play a key role {n the success of
that environment. Indeed this s what the research
that has touched on the teacher effect in Logo seenms
to be indicating. The nearest references to this issue
come from ngginson(f984) and Noss(1984), in papers
presented at the LOGO B84 conference. Higginson stated
that;

It seems that the factors that most
influence the benefits that ‘children get from
working with Logo are largely related to the
teacher. Espectally important are her
educational philosophy, pedagogic style and
level of understanding of Logo. In those
cases vhere the teacher's views about the
purpose and preferred procedures of education
are congruent with those of Papert, Logo has
proven to be a very powerful tool for the
development of significant
learning. (Higginson, 1984, pg.35)

Noss, in his research on children learnTng Logo
programming, stated that it was not possible to
generalize about the teacher interventions that were
made. However there were instances when interventions

were successful. They were when:

1) The child had already tried out a solution
to a problem unsuccessfully;}

14
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2) The child expressed (implicitly or
explicitly) a need for more power}

3) The child needed jJust a nudge to- get
started; perhaps a reminder of an fdea the
child is familiar with;

4) The new idea would be welcome by the child
because it would connect with other ideas
that the child was familiar with.

It was suggested that these interventions should
be made as unobtrusively as possible, because the
danger exlsts of teaching rather than allowing
learning. The kinds of Interventions that were found
to be effective were:

1) Offering a short pre-written procedure
which 1illustrated a new {1idea; it was
important that the child could, if he/she
wanted, look 1inside the procedure _to
understand and modify it;

2) Reviewing a plece of work with a child 1in
order to encourage him/her to modify |it,
generalize from it, or otherwise improve
it;

3) Suggesting a chal lenge which nay
fllustrate a particular idea, or may lead
the child to the need for a particular

idea;

4) Helping a child~to plan a project - often
one which relates“.to another classroom
activity,

The role of the teacher in the digscovery learning
environment is important. It is not a passive rolae.
The interactions between teacher and student are among
the determinant factors 1Iin how well the ‘ltudopts

aquire the information needed to succeed at the given

15
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task. This study is a preliminary look at those

interactions. .

*

Interaction Analysis

The research methodology 1n the area of teacher

-

effectiveness usually includes three types of datag
1) measures of effectiveness based on pupil
learning
2) measures of behav;or based on systematic
observation of classroom interaction

3) information about the teacher's i1ntention

£l

One of the ways to measure teacher behavior 1s to
use Iinteraction Anslysis. Teacher 1nteractions with
students have been looked at 1in \many ways 1n  many
areas. of educational research. In such research 1t 1is
1mportant to yield accurate and objective descriptions
of the behaviors of the teacher  being studied. The
most effective way of doing this 1s through the use of
predetermined categories whaich are applied to
observations and are recé?ded as frequencies(Mealey,
1979). The most often used scheme is Flanders
Interaction Analysis (Flanders; 1970). It uses ten
different categories for classifying interactions:

1) accepts feelings
Y

2) praises and encourages

) accepts or uses 1deas of students

——r 16
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4) asks questions

é) lecturing

6) gfving directions
7) criticizing or justifying suthority
8) student-talk response
é) student-talk initiation

+ 10) silence or confusion

The first seven are used to describe 6 teacher
interactions. Categories eight and nine are used for
student interactions. In most studies the observer
records the number of the category which best
describes what is going on, every three seconds within
a period ranging from 20 minutes to one hour. The
talﬁ;es are then entered into a 10 X 10 matrix and
then afg converted ts percentages.

Rosenshine(1971) cites 70 different stu&iel. from
grades 1 to 12, in various subjects, that used this
framework. In some cases the categories were changed

or otheri/ added to suit the needs of the st%dles

(Flanders; 1970).

i

In a recent review of the ITterature on nc;dJllc
work(Doyle, 1983), it was indicated that the major
portion of the teachers day' was (lpent on classrooas
management. 1.e. organizing the students into working

"

units and then maintaining this structure., It was also
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stated that 60 to 70 percent of classroom time was
occupied by seatwork as in completion of assignments,
homework checking, and test-taking.

To summarize, Logo has been taken up by many
schools as the new ihing to teach. However, there 1is
little consensus about how to tea%p it. To date Ehe
research has done little to i{llustrate how Logo can be
ugsed to produce the results that Papert suggests.
Given the realities of the worklég classroom it 1is
clear that the teacher's role 1is an important one 1in
the learning proéess in any subject area whether using
a discovery or a traditional structured approach tp
teach {t. It would seem that this is also true for th;
teaching of Logo. The basic approach in this study |is
to examine the protocols of the interactions of a
teacher with‘ two students during the course of
learning Lpgo. The emphasis in this thesis is on the
establishment of a classification system that could be
applied to an elementary school getting and to Logo.
This aystem will be described in the following
chapter. It is used to help answer the question: What

U

is the nature of the teacher's interactions with

, .
students in a -Logo setting? a

« .
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CHAPTER 3
METHOD

’ Subjects

Data were collected on one teacher, working with
two students. The teacher was part of a group. of 15
adults taking a McGill University summer course for
teachers which used Logo as its main content. She was
selected from the total group on a voluntary basis.
The only prerequisite was having to be a practicing
teacher.

It was observed by the group over the duration of
the course that she was an excel lent teacher who was
very successful at her task of teaching her two
students.

The two students that she was working with were
randomly assigned to her from a group of thirty
¢children taking part in a summer computer school! run
at the same location. The two were both male, tvelve
years of age, in grade six, and of average
intelligence. None of the gstudents in the prograa had

previous experience wikth Logo.

.Setting
The setting was a large open area in a suburban
AHontreal elementary school. Along two of the walls
were 15 computers, 7 on one side and 8 on the other,

19
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c each on a large table with three chairs. The target
teacher' s computer was at the end of one row. In the

middle of the room was a series of large tables and

chairs arranged in a horseshoe. AN
Apparatus
) Hardware

The computers used were Apple lle with 128K memory

and 80 column capability, The data collection computer

- was equipped to give a video feed (a type of dribble
file) of what was on screen to a VHS video cassette

recorder. A microphone was also set up and attached to

the video recorder to record the conversation that
4

( accompanied the occurrences on the screen.

Sof tware
All the computers were usin'g Apple Logo (D0S 3.3

version).

T ain ocedur
: The format for the course was to follow a ser-es

of information handouts called "Turtle Talks" that

sequence Logo commands and provide exercises
. requiring problem solving using Logo. The sequence is

’based on what needs a student usually hés in learning

G

: " Logo ({.e. learning about FD, BK, RT, and LT before

G‘ ‘ dealing with REPEAT). These handouts were used

[
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\/ “\rﬂ
acc ing to the needs of theiclass over the duration.

~
of gﬁé course. (see APPENDIX B)

The daily format of the course for the period of
this study ran as follows;
8:30 - 89:45 Teachers and children working with Logo.
9:45 - 10:00 Break (children go to other acgtivities
for rest of morning)

10:00 - 11:00 Teacher's feedback session. Sharing with
the group ldeas that had or had nat
worked with the students, Planning for
the next day's sesasion.

11:00

12:00 'ntroduction of new commands {in Logo.
Teachers worked on their own Turtle
Graphics project. During this period
the ingtructor modeled a way of
teaching Logo. This was done by
encouraging the teachers to develop
general problem soclving strategles
such as | deductive reasoning,

L ey, experimentafion. generating a

Mhm%%v hypothesis based on what was given and
then testing it.

s - 10:00 - 12:00 Students would go to a Phys. Ed. or

A expressive movement class during this

time (both of these programs had an
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orientation that encouraged problenm
solving, the use of directionality and
movement in space).Students would

gwitch activities at 11:00.

The teachers had all been required tao read
Mindstorms prior to the beginning of the course. The
firs£ day consisted of introducing the teachers to the
Apple computer and how to start up the Logo language.
The concepts of SHOWTURTLE, FORWARD, BACK, LEFT,
RlGHT,°and CLEARSCREEN were explored as a group and
then by each teacher at their own computer: The
differences between traditional teaching and discovery
learning were also discussed. There was great concern
on the part of the teachers that they would not be
‘;ble to teach the students anything because as
teachers they did not know enough. The 1idea of the
teacher as a model of a liearner or as a partner in
legrning was aiscussed. The teachers were encouraged
to gxplore t he basic commands and concepts with their
students much in the way tha} had been done with then.

The secoéd day began by introducing each teacher
to a palr of students that they would be working with
for the next two and a half weeks. It was then the
teachers' job to fntroduce Logo to them. By being only

\ one day ahead of the students themselves, teaching in

A
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the traditional sense was very difficult and
frusiration was the resuit for those teachers who
insisted on operating that way. The feedback sessions
were used to deal with those kinds of problems.

Within a few days the anxieties Jessened as the
teachers became more knowledgeabl e in Logo
(progressing in most cases, faster than the students).

The next chapter will describe how protocols were
collected on 1 teacher and 2 students, and the

classification system used to analyse the data.



CHAPTER 4

DATA COLLECTION

The interactions of the teacher and two students

were recorded on the second, seventh, and second to

lagt day of the prﬁgraﬁ for the chiildren. The

recordings consisted: of a videotaping of what” was

Qccurring on the screen as well as the accompanying
dialogue. These tapes were then transcribed into
written protocols for analysis. Screen commands were
listed on the left side of the page and dialogue on
the right. The teacher was coded as :, and the two
students as A: and B:.

Each day was split into episodes. An episode
consisted of "a succinctly describable segment of
behavior”associated with attaining a goal" (Newell &

Simon, 1872, pg. 84). An episode began when the

" transcripts indicated a cheige in the general

direction of the students activities. (see Appendix

A for completé transcripts).

o . Coding System

Once the fhree days had been transcribed the

teacher comments were, extracted from each. These were

J

then classified according to a set of categories that

were based on Hunkins, Flanders, and the principles of

discovery fearning. They are as follows;
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INTERACTION CATEGORIES

1) REINFORCING Pralises, encourages, or
acknowledges the student's efforts. Saying
"good", "um hm™, "alright®" are included..

2) CLARIFYING Taking an idea that the student
has presented and expanding or clarifying it.
Not to be confused with 6.

3) HEURISTIC QUESTION Asking a question whose

answer guides the student towards the
possible solution of a problem. Provoking
thought.

4) OPEN QUESTION Asking a question that requires
thought to be answered but 15 not {ntended
to lead the student.

5) DIRECT QUESTION Asking a question whose
ansvwer is direct, but not pertaining to a
particular problem situation.

6) LECTURING Giving facts or opinions about the
subject. troducing new concepts or
informatioy.

7) tements that manage the behavior

of /the students.

8) DIRECTING Giving directions or commands that
the students are expected to follow.

9) STRUCTURING Statements that help structure
the student's work hablits.

10) PROBLEM _DEFINING Statements that help to
define or point out a problem situation for
the student. Providing clues but not answers.

Comments like ahm, well, mm, oh were not coded
when they were used as mazes (verbal‘place holders)
The transcripts were then coded and analysed to

determine which kinds of interactions were employed by

1%

25




-

the teacher and to what degree. Dialogue that did not
have to do with the classroom or Logo was not
included. (e.g. a conversation about the McDonald's

Massacre which had just taken place.) ’

One _episode, which contained 30 teacher
comments,\ was used to establish an inter-rate;
reliability of the categories. A teacher who was not
in the suﬁmer program and who had no previous
knowledge of the Teacher Interaction Categories was
given the transcript and a sheet listing the 10
categories. She was asked to categorize the teacher's
1nteract£9ns. This coding was then compared to the
researcher's coding of the same data. 0Of the 30
comment codings, 25 were In agreement, 5 were not.
That is to say 83% of the codings were in agreement.
This would —lnéicate that the Teacher Interaction
Categorles are reliable descriptors of the teacher
interactions.

» The coded data were then tabulated into frequency
counts for each category within each episode as well
as totals for each category for each of the three
day;. These frequency counts were then converted to
percents in order to provide a better picture for

interpretation of the raw data. The resulting tables

will follow in the next chapter.
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TRANSCRIPT INTERPRETAT 10N

In all of the transcripts the teacher i3 noted as
C: for Connie. A: and B: are the two students Al{ and
Basje. The left hand column of the transcriptions {s
the record of what was typed 1in at the keyboard,
similar to the recordings of a dribble file. Howedgr.
these entries are listed as they ocqurred in time,
beéide the corresponding dialogue. Some entries may
therefore seem disjointed in instances where there was
long discussion between thase entriés., The notation
for the categories has beer done using numbers. They
are listed in the 21st column of the Iline that

introduces the speaker.

CATEGORY SAMPLES

The following are examples from- the transcripts of
b

each interaction category. For some examples they are

grouped together as this best {llustrates how they
¢

actually occurred.

1) REINFORCING

At | think we'll change
that.

i C :K
B: Well no All because
then it'd just be a

little mountain.

1 . C: You're right.

27
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B: like a 1ittle round

thing.
" (fI‘Oﬂ Di.Ez. ) v
2) CLARIFYING
At 2
2 C: 2 and you wanted to
make it

B: ah! REPEAT 4
(from D1.E2.)
3) HEURISTIC QUESTION
B: hiy that didn't go
in a complete square

A: it's not supposed to

B: oh ya
A: now we'll do a whole
square
3 C: how could you have
C done it so it did
complete the little
square?
(from Di.E2.)
| 3
4) OPEN QUESTION
B: ya .

A: | don't know
" B: that was..
o 4 ¢t cause you made 1t go

around how many
- times?

- « (from D1.E2.)
5) DIRECT QUESTION |
2 C: 2 and you wanted to
make it
B:“ah! REPEAT &
2 C: | know you already
G have this line here

28
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Bt now REPEAT {.....you
don't have to do |t

5,5 C: well.. what about if
we .. how many sides.
do we need to
complete? 17 1l1ike
you have 2 and how
many more?

B: 1
4 , C: so what could that
be?
B: REPEAT 3
1 C: right!...

(from D1.E2.)

6) LECTURING
B: like To door To

window
6 C: ya but well you
¢ can't use the word
window
! oh.ya
6 C: because the machine

won't take that but
we can use win or..
(from D1.E2.)

7) MANAGING .
8 C: o.k. so would you
mind shortening that

up for me

14

A me.. Basje . ya
B: he can do it
7 ‘' C! no no no you can do
that cause you're
the one that saw
that

B: | don't know how
/
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2 C: you're still in the
editor so you're
gtill fine

.d

B: o.k.
(from D2.EG6.)

8) DIRECTING
B: K. um... Forward ..

40 )

FD 40 : A iesh

PE

BK 40 8 C:t o.k. you're not
keeping track though
of all your angles
so that you can have
it in the same
direction

B: Your angles

8 .C: All of us. o.k.

Let's go back and
look at that

CONTROL-T 6 I think we lost some

( - aof it by going back

and forth.. but Alil
you have (It written
down

(from D2.EtL.)

9) STRUCTURING

4 C: ah.. What do you
think

]

A: ya {t's o.k

i B: That's good . ya .
| ..then . have you got

any
. At oh ya
1,9 C: right . Why don't we
get that down L
before we forget it, -
CONTROL-T .
B: There now.., 1itsr
after that.. ok.
PEN UP
-2
@ 8- . C: gonna read {t to

30
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1
(from D1.E2.)
10> PROBLEM DEFINING
10
e [
4
!
50 RT 90
8"

(from D2. ESB) -
3

B

A
f

him?

B: o.k. FD 40.
: RT 90.
FD 40.
ouch. .
PD

C: o.k.

B: oh god

A: what did | do.......
what did |1 do
oh get back there

C: can you turn into
that .. turn that
into a shorter line
.. ‘with a repeat is
there anything in
there that 1is
repeated that you
can turn that into

B: yes look . FD 50

A: REPEAT

B: RT 90 FD 20 RT 90 FD
C: o0.k. so would you

mind shortening that
up for me

O
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CHAPTER 5

RESULTS

i&

]

This chapter summarizes the results of the data
transcriptions and the teacher interaction categories.
For easier interpretation, the frequency counts for
each category have been converted to percents and are
given as daily totals. The full tables of f requencies

and percents are found in Appendix C. This chapter

will be used to report the results from the data for
each day, as well as describing what the students did
on those days. A summary table of Logo commands

covered on the three days follows at the end of this

chapter(figure 1). N
~
gl.

On the first day of the summer computer program
the children were introduced to their teacher and
partAers. A general outline of the daily routine was
presented. The students then went to their computer
stations and commenced work. Ali and Basje's session
began with an 1introduction to vthe compiuter, They
seemed to be familiar with the basics of turning on
the computer and loading procedures. (It was noted
that they had both used Bankstreet Writer during the
school year as part of their English program at

school.) Connie then introduced them to Logo and the
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FIGURE 1 \
TURTLE GEOMETRY COMMANDS USED

D1.

SHOWTURTLE ST
HIDETURTLE HT
CLEARSCREEN CS
PENUP PU
PENDOWN PD

P D¢ > X<

PENERASE PE
FORWARD FD

BACK BK
~—LEFT LT
RIGHT RT

>4 ¢ X X >

REPEAT
CONTROL-T
CONTROL-S
CONTROL-L
CONTRBL-G

> > X

E 5 ¢ M ¢ ¢ MM XN xxi:
3 3 M X

CONTROL-P
CONTROL-N
CONTROL-E
CONTROL-K
CONTROL-Y

CONTROL-F
CONTROL-B
CONTROL-A
CONTROL-0
CONTROL-D R

TO
END @
CONTROL-C

»  EDIT
POTS

POPS.

LOAD

SAVE -
CATALOG

ERASEFILE
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D2.

D3

X X
X X
X X
X X
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% X
X X
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X X
X X
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threlkold commands ?} ST, FD, BK, RT, and LT. As _ the
session pro resseg//and the boys .worked at galiing
coné:::*::kfhe turtle commands, further commands were
brought into play. They were presented as the need for
them arose. They were, PE, PU, PD?ghT, REPEAT, CTRL-T,
and CTRL-S. /

On the second day of the program the first
recording of data was taken during the first 50
minutes 6f the session. The files for this session are
noted ags Di. and consist of three episodes, Ei1., E2.,
E3. All work in D1. 1s done at top-level, that |is to
say, commands that are entered at ihe keyboard by the
students are immediately executed by the turtle. Due
to thig fact E2 is very long. (There are only three
episodes for Di. because about half way into the

recording fhe veoice quality deteriorated mak ing

accurate transcription impossible.) The only new Logo

command that was introduced during this time was-"

CONTROL~-L. The students spent their time using and

further experimenting with the commands they had

learned the day before in an effort to make a house.
The Teacher Interaction Categories occurence

totals for Di. are as follows in rank order; - -

1) Relinforcing 33.0% k
2) Open Question 16. 7%

3) Direct Question 14, 6%

4) Clariftying 12. 4%

5) Structuring 10. 3% ‘ .
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6) Heuristic Question 4.7%

7) Problem Defining 2,6%
8) Directing 2.1%
9) Lecturing 2.1% s
10) Managing 1.3%

These results show that, of the interactions that
the teacher had with the students, one third of thenm
were simple reinforcement of the students®' efforts.

They wusgually consisted of one word or short

statements.

eg. from Di.EL.)
B: it's there
1 C: there !
B: pretty good but...:
1 .C2 oh 1t is
eg. from D1.E2.)
A: |l think'we'll change that
1 C: K -
B: VWell no Ali because then it'd just be
a little mountain

i C: you're right

Considering that this is only the second day of

.axposure to Logo that these two students have had,

!

this seems rather surprising. One would expect that \
there would be much more direct teaching going on, yst
the two categories that represent such me thods

¢
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(LECTURING & DIRECTING), account for only 4.2% of the
1nte?act;ons.

Open questions and Direct questions make up
almost another third of the interactions (31.3%). They
seem to be Iinter-related in that often the teacher

wpuld initiate an interaction with an Open question.

It the answer of the students was not clear or she

L

e

wanted to verify if they had really understood their

e

own answer she would then ask a Direct question. The )
use of questions as an interaction overall,

(Heuristic, Open, Direct) account for 38% .of the

t
[

interactions on Di.

c e‘. G
To illustrate this use of questiong, an eplisode

el

in which the students have made an error id examined.
\ .

They were attermpting to. create a square using the

REPEAT command (¢ REPEAT 40 FD 20 RT 901 ). Basje
presses RETURN Lafore he has completed the whole
¢ ' phrase (after 20), resulting in the turtle going in a
gstraight line on tpe screen for a distance of 80
turtle steps. Tﬁ; PENUP command was in effect at the
time so no actual line was drawn, but the turtle |is
sitting in the wrong place on the screen to go on. It
must first be returned to where it was prior to the‘
error before they can go on with thelr drawing. eThey
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want to use the BK command to do so but there {s a
gisagreement about how large the {input should be.
Basje remembers hi{s input as having been 20. Al{
realizes that it is actually 4 times 20 (REPEAT 4( FD
20...) as in the command that had created the error in

the first place. The teacher lets the gtudents try to

regsolve their disagreement and first wuses an Opan‘

question to verify {f Basje really understood. When

she is not convinced she asks a Direct question.

B: B....K.; How much..... .4207
A: REPEAT 4 .
B: No .. remember ‘
A: ohya ...0.k. ...BK
B: 20
A: 80
B: 20
A: 80..80
B: 20 .. we drew all this
A: 80.. That's not all 20 there. It's, 80
4 : See why it was 807 S
: Hey what happened...L:......;Yup
S ¢ Why?
: Because he had on that 80 steps
4,3 C: How do you know?...ﬁow did you figure thnf

out?
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B: Because.... cause it's 4 time{ 20
1 C: right.

(from E2.)

At this point it should also be noted that the
percentage of statements made by the teacher on D1.
account for only 26.8% of the gstatements made by all

three. The students accounted for the majority of the

interactions. (All 32.5%; Basje 40.7%; from TABLE 1)

’
v ¥

TABLE 1
COMMENT_FREQUENCIES DAY 1
CONNIE BASJE ALl TOT.
f. % t. % f. % f.
D1.E1 14 19.2% 33 45.2% 26 - 35.6% 73
D1.E2 100 29.1% 140 40.7% 104 30.2% 344
4 ,-_—
D1.E3 55 25,7% 84 39.3% 75 35.0% 214

TOT 169 26.8% 257 40.7% 205 32.5% 631

These figures along with the percentages’for the
different ln;eractlon categories illustrate a teacher
who spent the largé%f amount of her interactions
reinforcing and supporting her students efforts as

well as allowing them to converse freely.
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D2,

Day two of data collection (D2), which occurred
one week later, is divided into eight episodes, (El. -
E8) .These episodes consist of two different
activities. During the first tbree episodes (D2.El.,
D2.E2., D2.E3.) the students are engaged in plann}ng
out at top-level the moves required to construct a
windmill. They are using a drawing they have made
prior to the seszsion as a plan for what they want to
draw with the computer. One student keeps track of the
moves of the turtle while the other enters them at the
keyboard. The second part of the session (D2.E4.-
D2.E8.) |is que‘;p of the students working in the Logo
editor writing the programs that will draw their
windmill. This is their first™ use of the editor to
create _a multi-procedural drawing and they are still a
bit unfamiliar with all the Editor commands. The
commands had been introduced in bits and pieces as tpe
stpdenfs required them during the preceding d%ys, to
create small procedures.

The Teacher Interaction Category occurence totals

in rank order for D2. are;

1) Reinforcing 20.8%
2) Claritying 14.1%
3) Open Question 13.4%
4) Directing 12.1%
5) Structuring 11.4%
6) Direct Question 7.0%
7) Managing 6.7%
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8) Heuristic Question 6.0%
9) Lecturing 6.0% b
8) Problem Defining 2.3%
Although D2. contains a large section of episodes
that 1Involve the use of relatively new material

(Edi tor commands), the major interaction used by the

teacher is still that of Reinforcing. The second most

- used interaction is that of Clarifying. It has moved

up from fourth position but only increased by 1.7

percentage points. Open questioning 1is now ranked"

third at 13.4%, a drop of 3.3 percentage points.

Direct questioning which rated third on D1. has

decreased by more than half, and dropped to sixth
-

position. \

Due to the nature of episodes E4. to E8.,

Directing has increased by ten points to 12.1% on the

daily totals. This is probably”the most noticeable

change from Di. When looked at within those episodes
it becomes clearer why it was used more f;equently.
From Ei. to E3. Directing interactions are at 7.4%,
but as the students get into more difficult work it
increases to a high of 20.9% in E6.

) ) Up to now no mention has been made of the
porsondllties of the students or of the teacher. That
is because person;lity is not one of the factors under
scrutiny 'in this s tudy. However it merits

consideration In explaining the 1ncreased/'use of

t
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Directing in these episodes. Basje-as a student had a
tendency to give up when the going got toughﬂor to be
satisfied with less than perfect results. His school
records support this. He was also the more dominant of
the two séudents and therefore affected the group with
his shifts in mood. In the following example they3 are
working through a list of CONTROL commands for the
EDITOR. The students need thgse to do some debugging
of procedures. They have spent the prior episodes
drafting procedures for a windmill and are now working
on them in the Editor. However, Basje was not keen on
the Windmill project after the drafting was complete
and would rather be working on a car because he thinks’
it would be easier (see D2.E4.). His effort in doing
the task at hand is ﬁéff~heaxted. Connie uses

Directing to keep the students on task.

(from E6.)
CONTROL-K i B: there tada I did
. it I did it Ali look
) A: what
1 C: good ....... alright
(noves second ~T'iffie of B: don't ask me what I
procedure up beside the title) did .. | don't know

I think | went like
this ..opps

I'l]l have to do
something else

/// ~ A: CONTROL-P
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B: CONTROL-P? -

A: ha ha ha

CONTROL-P . B: you see what
CONTROL-P is

+s s .syour making

CONTROL-0 _ a mess of this

E A: I Just erase it

: .
#; 3 C: how can you get down
( to these two then
\ At CONTROL-K
(trying random button pushes) ya CONTROL-K

1 C: o.k.

A: CONTROL-K 1is the
fastest way

7 C: alright you guys
(only END remains on screen)
A: ya that's better

( B C: o.k. now [ want that
done now
B: To&..
TO
At how do you make a
rectangle right
R1
—_ B: Ri
. 8 C: lright I want that
?ﬁs{xgptfbn in place
"0
v B: k. it was repeat ..
5
o “  repeat
REPEAT
A: 2
g
The comment frequency percentage totals for D2.
are very similar to Di. The teacher again is

t e

regsponsible for only 26% of the comments. The students
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. . b
make up the rest with a slight decrease from Basje and
therefore an increase for Alf{.

TABLE 2

COMMENT FREQUENCIES DAY 2

CONNIE BASJE AL TOT.

f. % f. % f. % f.
D2.E1 93 23.5% 155 39.1% 148 37.4% 396
D2.E2 14 17.5% 34 42.5% 32 40.0% 80
D2.E3 47 32.4% , 51 35.2% 47 32.4% 145
D2.EA 10 38.5% 11 42.3% 5 19.2% 26
D2.ES 17 26.2% 21 32.3% 27 41.5% 65
. D2.E6 63 26.0% 89 36.8% 9 37.2% 242
D2.E7 19 33.9% 16 28.6% 21 37.5% 56
D2.E8 23 25.6% 35 36.7%, 34 37.8% S0
TDT.O 286 26.0% 410 37.3% 404 36.7% 1100

The most prevalent point about D2. is {its close

similarity

to Di1. in

interactions used

by the teacher.

the

stil! the most used category.
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Day three of the data collection (D3) was
completed during the last week of the program, seven
days after D2. It also consists of elight episodes (E1
- EB8). The first two (D3.Ei1.,D3.E2.) consist of d!sk
file management. The studehts( have a series of shape
files on their disks and are deciding J% which parts
of those files to keep and amalgamate into one file.
The rest of the session (D3.E3., -D3.E8.) was used

employing the various procedures {n that new file to

create a new drawing of a clown.

The Teacher Interaction Category occurrence

totals in rank order for D3. are;

1) Reinforcing 21.2%

2) Clarifying 14, 0%

3) Open Question 14,0%

4) Direct Question 12.6%

5) Structuring 9.9%

6) Lecturing . 9.5%

: 7) Directing - 8.1%

° 8) Heuristic Question 7.2%
’ 9) Problem Defining 1.8%
10) Managing . 1.8%

Although Dé. occurred very close to the end of
the program, and the 'studgnt's knowledge of Logo had
greatly increased, the inte;action used mo;t by the

teacher was still! Reinforcing. Clarifying and Open
Questioning followed with percentages that were quite

"
'similar to those of P2. The use of Direct Questioning
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increased from 7% to 12.6%. Structuring decrea;edh by
1.5 percentage points and Lecturing increased by 3.85.
Directing has dropped back, to 8. 1%.

When the three question categories are pooled
they ac;ount for 33.8% of the interactions on D3.

el

-

(::1 The: Comment Frequencies for D3. {ndicate a

._decrease in the percentage of comments made by the
teach¢gr. She npw. accounts for only 21.4% of the

commdnts made on D3. Basje and Ali maké up for 38.4%

and 40.1% respectively,

TABLE 3

COMMENT FREQUENCIES DAY 3

CONNIE BASJE AL | TOT.

f. % f. % f. % f.
D3.E1 26 21.8% 46 38.7% 47 39.5% 119
D3.E2 61 20.2% 120 39.7% 121 40.1% 302
D3.E3 67 18.9% 145  41.0% 142 40.1% 354
D3.E4 43 33. 3% 41 31.8% 45 34.9% 129
D3.ES 4 11.8% 16 41.2% 16 47.1% 34
D3.E6 B8 25.0% 10 31.2% 14 43.8% 32
D3.E7 5 23.8% 6 28.6% 10 47.6% 21
D3.E8 27 20.6% 49 37.4% 55 42.0% 131
TOT. 241 21.5% 431  38.4% 450 40.1% 1122
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A statistical procedure was undertaken to
determine if there was any '!ignfficant difference
between any twngroportions for the ten categories
over the three days. A comparison whs done between
Di. & D2; D1. & D3; D3. & D2. Any 2z score having a
value greater than or equal to 1.96 or less than or

equal to -1.96 1Is considered significant at the .05

level. Table 4 shows the resulting z values.

TABLE 4

z VWC?QS for Teacher Interaction Category Totals
CATEGORIES Di.- D2. Di.- D3. D3. - D2,
Reinforcing -. 1551066 -. 1493225 -.0060277
Clarification® .0222501 . 0349113 -.012687
Heuristic Question .1043979 . 2499438 -.1583782
Open Question -.049891 -. 051948 . 0020702
Direct Question -.0707339 -. 1093087 . 0394082
Lecturing . 2508023 . 2875653 -.0333565
Managing 1414347 .0819148 . 0622518
Directing . 3790233 . 3099238 .1101334
Structuring -.2323477 -.0382926 -.1223883
Problem Defining .187802 -, 0577392 . 301029

There was no significant difference between any of
the comparisons made. This indicates that what the
teacher did, as described by the Interaction
Categories, 18 very consistent from the beginning of

the program to the end, even though the data

gatherings were at 7 day intervals and the activities

over the three days varied greatly in difficulty and

nature.
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‘: In the next chapter, conclusions will be drawn

based on the resuits described in this chapter.

7
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CHAPTER 6

.

Dl SCUSSION P

~ -~

1
\

This exploratory research has attempted to answer
the question, "What is the nature of the teacher's
interactions that *mad? this a productive -~learning

-y

experience?" |

It should be noted that as with most single case
exploratory‘studies, the findings of this research are
liﬁit;d in their generalizability. Further research igs
needed to replicate or expaﬁd this work in order to to

address this issue. An exploratory descriptive design

lays the groundwork.

In this study most of the time was spent
reinforcing in supportiveiways, the efforts of the
students.: A lot of questions were asked éf the
atudents when they hgd a problem with their work. They
were encouraged to be aware of the processes Involved
in each task that was done. In order to do this,
questions were‘asked to determine how much the student
really understood. In many cases a claritication was
all-that was required to solve a problem. When there
was a greaéer problem, and the student's perception of

the problem was not clear, the use of questions was
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effective in helping the students to generate’
hypotheges about what the problem may have been and
then solutions to those problens. At first the
students had difficulty with not being given answers
wheg they were stuck. i.e. "Why doesn't this work?"
However with time they got used to the idea of asking
themselves questions similar to those that wouad be
asked by the teacher and thereby started to solve the
problems themselves more often. Actual teaching of new
information or lecturing was done when students were
felt to be ready for these new pleces of 1information.

The role of the teacher was one of consultant,

technical advisor and quite often as a kind of mentor.

Thig 18 quite similar to the methods used within the

graduate sgseminar programs of many universities.

As stated at the beginning of this paper, Coﬂn!e
was observed as being an excellent teacher as well as
veary succeséful at her task of teaching Logo to her
two students. It was therefore possible to conclude
that the teaching behavior described by the
interaction categories {llustrates a suctessful Logo

experiencae.

&

-

In glancing at both the category distributions
and the infrequency of intervention by the teacher in

this study, it would appear as though the teacher
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plays a background role. But, when looked at more
closely one sees that from that position she was able
to orchestrate what transpire§. This is one of  the
most important findings‘of thiag study. Many teaci;rs
feel that it is their job to give knowledge to
students and attempt to do so through constant direct
instruction (Lecturing). Indeed many people assunme
that this is what teaching is all about. Lecturing in
it;elf is not an effective way 'of teaching if higher
level knowledge structures and generalizations about
the information taught are desired(Becker & Gersten,
1882). It is also not congruent with discovery
learning and in this stuay was not used by the teacher
very much.

It is quite clear that based on the Teacher
lﬁteraction Categories, the most frequently used
iQteraction was that of Reinforcing the students,
simply being there to lend support to the efforts that

they made in their work. This is not the interaction

s

category one would expect to represant the most
fraquént interactions by a teacher, either in =
Disco@ery Learning or a traditional teaching setting.
However it 18 not congruent with the theories of
behavior moditication{ where therqlis strong support

1

for the power of reinforcement on learning.
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If the Question categories are pooled. they
account for a third of the teacﬁér interactions. This
would appear to be in agreement with vhat
Hunkins(1972) has said about the 1importance of
effective questioning as a teaching strategy.

Based on the work of Doyle (1883) one would
. axpect that the teacher 1interaction 'category #7
(MANAGING) would have occurred frequently, yet it on
averaée accounted for only 3.28% of the teacher's
interactions. Granted, in this study the teacher pupli
ratio is ngt comparable to that of a regular classroom

but this alone should not account for the low

percentage for Managing.

A question that is not askeg_in many elementary
schools where Logo 1s taught 1is; "Why should we be
using Logo?" and more {importantly; "How should we be
using {t?" Within the parameters of the standard
elementar? school curriculum, do we need to int}oduce
computer programming as a subject? Teachers are having
diﬁficulty trying to meet the demands of the
curriculum within the core subjects. To introduce any
computer language as an addition to/gverything else
that an elementarx student |is expégfed to ‘learn,

simply because computers are now there 1is faulty

reasoning.

52 - -

-



!

To introduce Logo as a subject unto itself would
seem contradictery both to the new curriculum
guidelines and the learning theory behind Logo and yet
this is what 1s happening {n many schools. | would
suggest that Logo is very well suited to the goals of
the new curriculum, 1if {t 1s taught as an integrated
part of fhe math program, respectiné the importance of
prgbéss for the student. ‘

Some people would claim that in order to teach
Logo succesgfully a teacher needs to be well versed In
programming with Logo. To a certain extent this |is
sidestepping the 1ssue. Being - a successful | Logo
programmer does not guarantee good teaching. Not being
a Logo expert does not eliminate one from teaching it
well, In this study the teacher was learning Logo one
step ahead of the studen‘a with whom she was working.
She was able to accommodate and assimilate more
information at a quicker rate than the students and by
the end of the three weeks had an excellent working
knowledge of turtle graphics as well as a general {dea
of the possibiliiies of using words and l{sts {n
non-graphic procedures. One could not say that her
success with the students was due to her expertise in
programming because she started out as a novice. It
yexpertlse were a factor in this study then there

shouid have been a marked change in the nature of the
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interaction categories from Di. to D3. and there wvas
none. This brings out an interesting point. The key to
this being a successful Logo experience on the part of
the students was the nature of the teacher-student
interactions. The teacher was éhe catalyst. This is an
{mportant observation for both educators and
adnin}strators of school programs.

The teéaching approach used does not fit into any
strict category such as discover; learning or
traditional structured approaches. For lack of a
better descriptor I would venture to call her approach.
"client centered", Within the overall framework of

helping the students to learn about Logo, she

determined what to do, by the needs of the students.

The computer helped to make this possible. The
!

microworld of Logo was the focus ﬁoint around which

"the activities revolved. The screen was an open window

through which many of the stUQths strategles were
revealed, giving the teacher clues about where to head
next with her questions, clarifications or
reinforcements. The teacher-séudent relationship was
not one of, "l teach, you listen", but onevof, "let's
see if you can get the computer to do what you want".
For ihe students much of the responsibility for what
went on was in their hands. The environment was

neither rigid nor ‘simple. It was certainly not a

‘.
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cook-book approach to teachinq. It was open ended with
many possible directions for solution of any problems
that arose, and it was the teacher ‘who was
instrumental in its success. It shoulq however, not be
thougﬁt that it was a, "let's see what happens"™ or
"laissez~-faire" approach either. Largely through her
;upport and with very little structuring(8.6% on
average) she was able to keep the students on task and
progressing.

Thig approach to teaching Logo allows the
students to learn about learning, by providing them a
more personalu relationshié with both knowledge and
other people, much in the way that Papert(1980)
describes it in "Mindstorms"™. Problems may arise when
a teacher who 1is willing and able to do this on a
clagsroom scale §is needed. Although in this study the

teacher-student ratio was ideal, the teacher came to

the course as an experienced classroom teacher. As

stated earlier, her {interactions with the students
were very consistent from beginning to end. One' could
hazard a guess that her approach to Logo and teaching
In general would not be that far apart. Indeed she has
gone on to teach Logo to adolescents on a classroom
gscale, with ﬁuch success. Further research might
endeavor to look at what the teacher interactions are

in the Logo classroom. It may also be useful to do
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further exploratory descriptive studies to highlight
other approaches to teaching Logo so that comparisons
can be made. It was fortunate that In this study the
teacher turned out to be one of the best in the class.
The Teacﬁer Interaction Category results may have been
quite different with cher teachers. lntormdtio; about
what approaches discourage the kinds of positive
growth that the two students showed in this study
needs to be teased out, and we need this {information
now. Logo 1Is being integrated 1into the elementary
school curriculum at an astounding rate, in many cases
with little regard for {ts potential as a teaching
tool. Young children are being "turned off" using
computers by the ineffective teacher use of Logo, the
very language that was created to ease children into
the computer age. Teacher education needs to not only
teach the teacher the teghnical aspects of Logo and
computing, but to deal with the pedagogical apprgaches'

and potentials of the language.

- .
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$ APPENDIX A
) D1.E1.683
Moo= A 4
Br = BASJE
C: = COMMIE (teacher)
PV
LT 9
FD 100
LT W
v . & 1 FORNARD 45
Bt pardon
PD
As FORMARD 49
4,4 C: well how did you get to'this stage? Witk no
sistakes. What did we have to do yesterday?
FD 43
B: we sade mistakes
{ C: right..... o.k.
@ LT
A: FD 158
FD 138
. B: 1 like that straight line
A: FD &0..... FORWARD &0
FD 69
Bt You should have put 210
9,1 C: why don’t we note that change now 30 we
> . have it for next tise.. That's right
B: because you have to type tuwo times
. -fs LEFT 99 ‘
LT Fo 1H
FD 1M
B: how sach was this was this 687
€ { *
A: aka that was...
B: o.k, first we did here
¢ At 45 that was..

.
Bs

[3}

0.k, 50 than we nead ah..
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IS

LT
Fb 210
(AR ]
4]

PU
LT N
Fb ®

PD

RT 9

{etasms RT 90)

Y]
RT 9.

FO & -

RT 9
FO
RT S
o

&

Bs
C:
f:
B:
s
B:

At

[
B:

LEFT 99
FORWARD 210
pshy

asd LEFT M......
FD 55

sn?

good

PENP

how far ;id we go?

till..

to this here. the door knaob
PEMP ‘ ,
LEFT 98 a
FORWARD 95

PENDOWN?

PENDOWN-
RIBHT 98

RT 9

mait.. wait a ainute
we just put down the pen

wiit doa't don’t put return it's FORNARD 28
the pen is down already

and FORWARD 20

RIGHT 98

FORWARD 45

RIGHY 98 : - '
FORWARD 29 ) .

le ” . «

FORUARD 45 -

0.k.? than it's

PENUP? C

yn.



far BTy WO FTE T S I B S
Pty T -~ e v L T

O PU

|
; REPEAT 2I
‘ .
‘ RT 99 FD 20
s 1)
REPEAT ALFD 1 RT 1 )
erases |
\ "
ot
!
L
A ‘ ‘
\
5
27
9
o
1,8

thea take the short route REPEAT 2..
because we have to put 99 two tises..
REPEAT 9 two
Bt REPEAT 2
MRTISFD S
then... PENDDWN
REPEAT 4 FD 1 RT 1§
B 98!
At yup.... HIDETURTLE... maa °
Bs it's there
€1 there
B: pretty good but...
Ci oh it 1s
Bi yan,

L1 why... did you want 1t different? do you
vant it changed?

Bt kind of

s did you want it bigger saaller

At saybe bigger LN -

Bi how can we fix it... SHOMTURTLE 7

A: ya this 1s good

Ct ya well we_could just go back SHONTURTLE
again..... and then sake one just around it

At ya
B: alright

C; well let's sae what happens anymay
we may have to go back

"B k 50 we just keep on going to the window?

L1 ya and show it



REPEAR
(erase R) T(FD 2 RT 90)

Ht

CONTROL-T

C:

b

A

G

M

o

now we'l]l go to the window?

we're supposad to do the door knob
we’'ll do the door knob last... hold on
what do you think ? we're going to do it
now or?

now!

now ya now

0.k what will be our coseinds

REPEAT 4 FD 2

ya let's try it out

0ops
sase
finished

HIDETIRTLE -
yes that's better

ya yal like that
That's good now let's ses how such we got
we got sore than that

ya there’s sose up there

¢




D1.E2.83

As = ALl

Bs = BASJE

C: = COMNIE (teacher)

.5,8,4 C: Do you have al] the cossands down? Oh
you don 't have the last comsand dows to
T change the ... ah door knob .
Did you want to leave this one on or
thange the other ona?
Az I think we'll change that.
i R ¢

B: Well no Ali because then it'd just be a
little sountain,

1 Cs Your right.

Br like a l1ttle round thing.

ST

2,1 C: The thing in the siddle....0.k.
CONTROL-T
Bt Push the s to go Show Turtle
Did you get HT down?
T A Now it‘s gonna be a
B: Oh ..ya
. As Control-5
CONTROL-5 :
1,3 C: There .. 0.k,
Now whare do we go?
A3 The windows
, 8,9 C: Let's look at our diagras,,.ok...m're
qoing to try..
Bs The windows?
i | L ihn vindows.
Bs alright.
] ‘ As First we'1l right 188, )

Bt pnwp
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RT 189

: At right 168
. forvard...
Fb 3 ,
Bs march 7

(erases FD) .
. At How such did we take to get down here?

~

B K. that ..ms..
CONTROL-T
A: [ think it's in here.
[
B: K. check
| Ct K.

Bt There's an easier way where we can go up
- here

At Where?
Bi I forgat which one it was.

2 C: But I thank this is al]l we need here?
Lause then we went pen down  and then

Bt Oh wait don't you have it in your notes?

CONTROL-S
5,2 C: Did we qo down that such? I thisk that
vas the sides
Fd
Bi Just 9o up here and then here and thea
ah 1 don't know
At o.k then

. B Lat's put circle windows
A1 Circle windows? no
B Ya...
° #1 Let's make 2 reqular house
Br avk ' y
2 “ : ) “' Ku.fwllf‘ “....k..ﬂght ”
. : LR k.forward 4
na now pen down
"

. Bt K. now for th) squarn., what was the square

&b .



REPEAT 4(

5,4

143

1,4

FD

2RT 9N

ah repaat ...

Biths Repaat 4

(¥}

&

C:

Lt

[

¢

C:

A

C:

G

M

]

4.. nait 1ats see how such of the sides
will be left

How big do you wiat the windous? Do ym;
want it the sase .. are you gonna use
the sase disensions as that? or are you
gonna make it alittle different

Leave 20

Alright. Lets Mhat was the original one ? -
It was fd 68 rt 9

0.k. so what did you say? . .

That was pretty big.

K. we'll sake 1£ oo 28... #ith square.
What's that called?

20 square

o.k.

FD .. how much?

That was close. OH. You really don’t
have to put the bracket.

no.. Th;t‘s interesting
That's pretty sall.
ah.. What do you think
ya it's 0.k

That's good . ya ..then . have you qot
any

oh ya

right . Wy don’t ve get that dowe

&7



before m forget it.

. ‘ B: There now... its after that.. ok. \
PEN UP

g C: gonna read it to hin? ™

Bs o.k. FD 4D, . v
RT M.
FD 48, &
© » ouch.. ‘

b PD .
{ Cs o.k.

B: PD .. pmdown. then after reprat .
§ (erasad) REPEAT 4 FD 28 RT 9..vvueerns hae,
CONTROL-S

1,2 C: Alright . you've got one of the windows
'B’ "“u-\'
fA: Forward 18

B: No we're not

‘ A1 Yes we are.

“B1 No we're not. .

At Look at the line...... Yes w are.
B Don’t you want .. the .. pen up?..
, ° it dowsn't satter. M
FD 18 - . . .
C: That's right. C

-

. B: Ha.. not in the siddle... ’ !

f1o.k. RT 98
(RT 90
I:\ zhaw,. . How big was that thing 207

Sy hYa. forward 28
A ,
Bt 2hew

MRT 9 .
: e . ‘
’ B 2hew ’ .

¥, | -
f G ‘ ®

-




{2 erased)
)]

TR
) (erased)
RT 99
FD 18
RTH
(erasad)
RT

: Fb 2

'112

T 3,10

Bisht forward 18

© Bt ah! This went like that and moved forward.

¢ [N

C: ! guess you can do that.

B 1.,

M right
B an' not good

W" ene

fh ., there's a easier iy .
C: What was that
B: To repeat

€1 O0.ke .. aho., alright let's finish and then
we can go and see

B: ya on this one

C: 0.k, ya. alright.

At o.k.

BBRTH

At formard 20

Bt yaho

£1 0.k whan you look back ... resesher
when ‘you were dows hers when the turtle
was facing down .

A: ya

C: What could we have dose to sake it flip
right over to go back u? ... 8o that

you wouldi’t have to go right and t
right and thes Tight. - ‘

B repeat 2 repeat.....oo00 rt 9?7

C: to sake the,, to sake the turtle go flip

&9




t i
&
. " CONTROL - T
(orased BX)
K

2,5

over.. like to turs aad go the other way?
At ah .. that ‘d be ..
b Oh ya
A1 rt...
By back e
fs rt 180
Bt it's the backward

C: o.k. we could have yone backwards or w
could have ...

B: 10A.. rt 189

C:t rt 188 alright. o.k. this is right though
but there are so many ways to do it.

Bt pen up
f1 hey 1°s qonna wrate this down now.

" “.lll
] tlgt was 2 1IN..

Cs is he missing another step to wite dom?

"l ya want to see sossthing....?

M1 K. Basje .. cmt;oj....
lat's see...

B 1 don't mant this
if we're really really really good we
tan put averything there and vhmn...
wait a aisute Ali,. FD 10.. M ..28..
1 .

At FB 30, 10

5t wou where are you?

Mrt.. ¢

-




N

4 C: do you want to look .......
¢ . Bt it Jooks like there's an tasier way
ciuse AN A
1,9 Ci k. let's read those off to figure out
the regeat

Bt k. FDIO .. RTHM.FDAO. 90
8 C: RV
B: FD 18 .. RT 90 .. FD 20.. PU.
dackwards how auch? Hos such .. how
sany's up here

f: no first let's-ses how the screen looks

CONTROL - S
L - C: you can figure that ocut whes we looked
back
A: BACKWARDS ah...
] C: How auch was it froa here to there?
#5357 (B typing)
fis A
] £: o.k. and froa here to the door?
(erases N3351) P
}\ ‘ Ar that was .0... 4
1,9 C: k. so that's  and the door width?
s
Bi L.ou20
' 1,3,9 C: o.k. so that's what 7 now vhere are we?
¢ At at right —
2,3 €: at .. aha.. 20 .. B9 ..0.k, and than we
want thes the sase distance what would
e have ovar here?
Ao
1,8 . C1 o.k. so let's try that
B k. 142
149 .
ferases 9) A &
.71
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R et T
5

-

]
4
4
®
1
4
- i
4]
A
RT
” -
{erases RT 99)
REPEAT 2
{
LT
LY D)

)

~

M
C:
As
s
LH
C:
LH

h

A
B:

.

©

sucuse se! qons !

oo Thow

and then we start saking it here
there?

this is the ead of the squre

ya which way that wmay or this way?
this way

0.k,

k. sske the line now

alright,

k m

not eacugh rooa ...-take the whole book
(talking about table space)

PENDOWN there
wait (y-unl
FORUWARD 28.......FORWARD 20!

Rt ” ll..l.ll!rt 9.
{saking noises).......how such?

RT 9
see | just pressed those two ( 9 L 0)

wait.., saybe we can sake it a shorter
way  with repeat saybe

ya . repeat these little squns here!
. ®

o.k. REPEAT 2 )

REPEAT 2...,.0.k ’

A REPEAT 2.... bracket

alright LT M .

9 o.k. .. and there was FORUARD 18 _
72 0
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AT (erased)

Fo 10
B: hey that didn‘t go in a complete square
At it's mot sipposed to

B: oh ya

y
~ 5,9

1,9

C:

At

C

£s

C:

]

C:

c

B
Cs
At

now we’ll do'a whole squire

how could you have doae it so it did
cosplete the little square?

ya

[ don*t know

that was..

cause you made it go around how sany times?
2

2 and you wanted to make it

ah! REPEAT 4

I know you already have this line here

now REPEAT 1......you don‘kt have to do it

well.. what about 1f we .. how sany sides

do we need to complete? 1? like you have

2 and how aany more?

1

50 what could that be?

REPEAT 3

right!... alright let's try it then,
back?

ya | gquess we’l] have t'o g0 back,
PE

PENERASE

¥
i
3

:
Bix:
- -4




~ 7 . I CI o.to
' [ 1 back how such?

A1 REPEAT
REPEAT 2(LY 99 LT 9

Bs I wish they had this in alphabetical order

0 A1 ae too
2 L1 but our letters vere in alphabetical ‘o'rdlr
ol ~ Bt they aren't ABCDEF |
4 C: ya but were . ’f

As that's true
— 10

B: I never heard of 2 word....

REPEAT DIDN'T DUTPUT 1D BACK
; i C: repeat didn“t output to back

"Bt I knew that would happen

I8 Cirepeat ..d1dn’t. output ..to. back
As I know what that seans 4
3 C:_nhat does that ssan?

A1 it amans you can‘t back erasm

hey Ali we just erased this thing h:n

alright let's start froa that point

5 ¢
what do we have to do with the turtle?

o o A sake hia RT 98

L. B1 are you writing thes down?

©

v - ) M oya -
.

< B sort of

_2.! _ Co iF they work . ydieeonoossBiks

- , Ar. DX, .REPEAT 2 LT %..

B You don’t have to wite that,

:'\ ‘ ’ 74




]

REPEAT

1,3

{erases FD REPEAT)

BK 10
RE

C: Were is the turtle facing?
B1 down

€: 0.k, so which square are we QonRa make
first

B: this one
Ci ok, alright so what's the cossad?
B REPEAT 4 because that ones- erasei.

o

Cs 0.k, '

‘. At first get it back

B: REPEAT

" At Wait Basje, you put 20 and it's gonna

vooa . it’'s gooha go. it's gonna go up
to here 10. this part. .s0 put it backwards

B: why back? .. o.k.

now we can do it.

C: Could he ha:’e done 1t the other way
though too?

At No, If he-did it it would have gone ..
like these are little squares? .,

B: But no we'...

A: or would it be the bigger one

{erases RE keeps pressing back arrow)

”

2,3

C1 Gpe he was qonna go .. He was .. He had
the turtle right there.. and how such were
you gonna go down?

B: just enough a5 this one here.

* At Then to sake .. Then you'd only ned to

sike a aquare here.

B Right that's it  Then we'l} do this here
and then that one and,that one ani thad ome

At let's sake the whole squires




REPEAT

1,9

1,0

2

A

Cs O.k. well Iet's try it and sem where we go
slright?

Bs REPEAT.......REPEAT how such tises..4?
At ya....forward 20 RT 90

Cs Were you going to eake the little squares
or the big squares first then?

Br+fs the big square
. Bt then we’ll sake the saill ones.
~a v
B:s I'll do it.
At Bash NO-0 !......you forgot RT 90
Bs oh ya.
C: That's o.k. let's put it back. -

Bs just don't wite that then. Ali don't
write that........ We're lucky the pen

_ didn’t go down,

Ct That's o.k. we can just put it back up
no problea.

" n-. K- h“ lﬂth e 2.? : N “‘
At REPEAT 4
Bs no reapsber?

f oh ya o.k.
g

Bt il
A B ’ B
B 20‘3 ’
me.. N

Bt 20 we drew all this

At N ... that's not all 20 there. It's B8

76
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*

4

e

REPEAT A(FD 20 RTY

{corrects spacing) 99

D
REPEAT 4LFD 20 RT 99

Fo 18

-RT 5

FD 18 73

RT %8 - 3
Fo 19
X2
HT
{

[

C: See ;lhy it was B0?

Bt Hey what heppened? ....... Yup,

Cs why?

Bt because...he had on that 08 ltm.ﬁ

Ct how do you know?... how did you figure
that out?

Bt because .. cause it's 4 tises 29,
C: right.

At 1°11 do this
Fb 28

Bs ALi if he domsn‘t....
A1 PENDOWN

€ 0.k.

i

B1 go agajn
A: oh bay.
Ex great
A1 PENUP ' -
Gt o.ke
At now.... formard I0.... RT 99
B: Are you witing that down?
At 1°11 write this
forward 19 ¢

o.k. now R 98

Bt now just do that one there.

Ci'yes so vhat do you have to do with tbc};?

A1 forward 19 .... now DK 28
k?.. thera's the window,

C: Sood. .. There

77




-

CONTROL-T

and ..

1,9.4

4,19

i

1,2

1.4

Bi now the roof

CB nﬂt .unn-- O.k l.l.t'. “lll l't" o
get the comsands down 0.k,
Thera's sose that we didn’t need though . .
are they there? !

A' “llllll -

B: Where are you Ali?

At here

B: oh my qod
holy soly..... with sugar on top

As wait we don’t want that ......erase bk B8 .

L1 did we even use this one though?

B yap o

Ct do yon resssber what happened to that one?
what was the problea with that one?

B: we didn’t have to write this one

C: alright how about here this is when w2 weat
right over to the window

Br I°11 be right back. I's getting a
drink of water.

C: 0.k. .. and then PENDOMN and we went
FORWARD 28 .......and then ] wonder how far
" ‘.n qn dm?ll’:lllllll..ll!lll.cmu '.
went forward and then we started

B: Later we'll make a funny design

C: 0.k.?

Bt If we have tise we'll sake a fumny design. -

C: Bood. What would you like to sske?

Bt I don't know, v
A: a rocket
B
76 s
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M

1,9,2

Cf o.k. Do you want to give sone of theme
to hia? Fros hers he just finished this
one -

B: REPEAT ah BX B0.. no we don’t have to do
that, REPEAT

A Wait

C: no? did we nesd this one?
Bs Me didn’t need these two,
Cs right ]

B: so we just

Az well let me finish

Bs REPEAT F .. bracket RT 98 .. RT 9.,
we don't have to do those two

At Ockecrernancianinas

Bx ooaohhhhh. ’;’
At we don’'t need BX 10 either?
B: nope

Az Basje how could we.,

B: well look we didn’t have to put thess two
cause here are aistakes right?

A: va but wa nesd our aistakes
Bt .no we don‘t

“: tho“ t”' a0 00 mlll “‘ll .'l
Br. Stenzel °

Cs Well npo wait a second now. Here you
didn't need this ons

Bt and this one
C: and then you didn’t need this ome... 0.k.

B: e can ask Mr. Btenzel how to do the door
and all that o

79
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7 Cs
A
B:
A:

LA *

Bs
A

B:
. [ L:
B1
] C:
Bs
i C:
At
cs
9
Bs
5 )
Bs
- 51 . O

Mo | think we can sanage that

ya we can do it .

for the whole house though’

yawm'll call it..

Oh no we don't want to do the while
house though. We just want to do parts

Like say we want to.. -

Ho we’1ll do the whole house.

ya call it aheoeonn
a house
see the oaly thing is is that. I. the way

that you'd like to learn it is to do it -
in chunks

lilu To door To window
ya but well you can’t use the word window
oh va

because the machine won't take that but we
can use win or..

ap
y2
or to cross

i
Y2 Yoo sovooodlright why don’t you Jit‘* the
plaas and we’'l] see if you can do that

wel] ve have to do the roof

o.k. do you want to do 'the roof first? or
do you want to see if we can call up those
ah

do the roof first.

roof first 7 o.k.




D1.E3.63
A= 1ALl

" By = BASIE
£ =

2
E990!
- (erases E9981)
CONTROL-S
ST 5
{
PU
FD

T ¢ A : TR

CONNIE (twacher)

Bs l‘ﬂ’ 9 MNhere are you? PD...PD Ali

h: PD?

Bs-ya 'n then the REPEAT. Hu? how come..
A: REPEAT here

B: and then the sase thing .. the sane thing
the sase thing here!

C:; The only reason he had two down there was
because the pen wasn’t.. the pen was up

B: FD 18 ....#d 18 .. RT 98 gonna keep on
goin everything 0.k.? So1t's 18 RT 14

At FD 197

B: FD 18 RT 98, FD 1®. back 28 hideturtle
Fi

A I°1 do it.

B: Ali ! Your the writer >

At since when?

B since I can’t write

{: How are we going to do that?
A: PENWP

C: alright

f: forward ... wmait 20

Bs k. this was 28
As wait ..so this
B: and [ think we have another 28

A: 35.....FORWARD 53

81

B e
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T 9

Fb 38

] -]

FD8 (erases 8)
L]

s

CONTROL-T .

3,3

»

LT H

B1 oh ya because that's the half here, LT 9 ,
O | *

At FORNARD, ...
B that was 2 109
M FORMARD 38
FORNARD 19
“tive sore .
Bt k. now all we have to do is write 5 18 {5
FORWARD 15
C: plus .. do you have to put sosething else?
B: ya you have to-put the angle ,

Ct no I sean in the addition was it only 15
to that part?

Bt no it was...

At it was nore

Ct yup

M it u‘s...

Bt wite thes write thes dowe

M ok S

L1 how Mtotlflilq the page .

M 7 -

b 1 omly got‘!ﬁno things in my book

C: well maybs when you start to do the next
project then you can do the writing

B ya but he tells se vhat to write
Ct no .

At k. FORWARD 43




1,2
SS (erases §5)
CONTROL-S
RT
135
PD *
4
3
A
FD 945

€

(erases 45 puts 3)

I

B: we’l]l aake the rocket on the angle like
- that

C: sure fine ...once we know how to io the
angle then we can use that to make the
rocket

B Rl....

" A 138 ~

B: here it's just like that

LR

then FORMARD.. 90
Cs why did you choose 133?
Bs cause it‘s the u;glo. )
At cause this is 90 here and 45 in here

B: you forgot to put the PENDOWM he he he,

C:. 30 you think that‘s the right oae o

that both are gonna seet ? . '

“A: FORMARD .. wait 95

not 943

B: o.k. I's sorry cheese
Let’s put a double thing in here

At a.k. ..Mhere's the turtle?

B: The turtle’s right over here because this
is where the screen ends. .

"At 0.k, then FORMARD ...

B: Well you want it to go wp sore? Ue have to
put !hg fu\mlc dowa here .

Aj ok ya u.k}

B: right?

At k. .. RT %...

C: Good . What happened ?

ox




B: k. well the screes ends here? anid than s0
f1 it stops here

Bt »o it kept om going. Well it stopped there
becsuse that's how such we aade it, so it
dide’t keep om going if we . if we made it
sore ..then it'd just case back oxt here
wll hers, on the screen like this.

b C: There is a cossand that we can use that we
_ can just use only the scresn. If you wamna
see whare it is. Hers we hava it here......

CONTROL-L.
' B: oh ya
A1 oh Basje - .
L (erases L] CONTROL-L
. B: Bew it came out there.

A' "ing it .I:k.....l x... "
.K ’. ” "--n- u 9. * -

B: push the thing to put the thing back

_ CONTROL-5 ,
T DON'T KNOW HOM TD 10 I don't knmow how to 18
At o.k. ‘ : [
? * Cs because it. you needed .....
At BK 98 oY
K agh forgot to put PEMERASE '
PE CONTROL-T . FORWRD... \ C
Bt You didn't wite everything dows did you?
FORNARD 43 we didn't have oae ..except there,
At We don we don't need this Basje cause '
LN . .
2 C: Nope cause it wasa't ah
. b right
) 2,4 Ct Ve didn’t take it anyway, 0.k, .
: CONTROL~S < how are #e going to get that line erased? AN
o . At We'll ... we'll FORWARD the line
| R , P
’——& - ’ o C: Alright .. how are you going to get it . - o
7 as
/ '




back down?
A K98 o
B9 . .
T Bt Ne still have those things so we have to
2 : keep on going till it's gose.

{ C: Alright . Try

: A: FORMARD 95
FD 98 95!

B Wy 957 )

At Because!.. we ahh da When we went up .. 99

' FORWARD 5
3]

B

Ali ., shut up
- At BK 95
Bt Are you writisg thea down?
At no
4 C: But do you need all this stuff?
Bt nope. o+ b it dossa’t matter about that

(dots left after erase) we just go
as like this , there there and there

A

Just mait | krmf. e want a squalateral
there?

Dh va we have to, Ne want to see the triangle
| o A1 O well no. no it'll be to big.. so me'll..

i‘ - B So we'll put double triangles . It’11 be
| ) funay we cas bave ..

A: no
, Bt va
A no
' ' - : ' B Come on

"1 . C1 If you'd Jike to you cam, try it



)y

RT 13

Fp o
K"

)

q

FD 89" (erasis 89) 93

3.

=<
o

B: coee on

A1 RT 15

Bt RT 15 7.....n.; 15 ]

C1 Why did you change it 1ike that?

B oh 5o we can ‘:ill.lt go like that.

M FoRRD 90 '

B yuk .. forgot to put the PEADOMN P
M PEIDM

Ct Mas 70 enpugh? '

Bt nope.  How such?

R . ’

k. ) .
Bt Mot enough’ _
At o.k. FORWARD 18 . no FORWARD 5~ :
B [ wouldn’t do that L
M 1 would, ~
Bt It’s qonna cose right of# the screes

C1 How's that ? Does that look like it's ia
the centar? How could you tell?

Bi 0.k The doors in the center '
C: good.
B so that's
C: so what will you do?
At FORNARD 3
It's in th!‘cntnr now.

Cy right..
Mo RT &0.... mait RT 99




RT 99

LT

Lh]

Fb

s

RT 16 (erases 8) §

oLl

P -
4.4 £
’lﬁ:
"3 B G
B:
4 ) C:
- “ As
) A
' 1, C:
At
' &
A A:
1,242 s
A3
9 3 LC:
B:
1. ; C:
’ B:
A
1 - ’ "]
A
|}
LH
3 Cs,
| B
’ | (1}

RT 987 Where's that gonma go? o.k. what are
you gonna do then sake it sore or less?
less -

5o what would it be?

.

what do‘you think?

4]

ya

tryat /“) ‘

FORMRD wait ... ah 110
ooo What happened?
That was the wrong angle.
Alright so we. That was 45, 99 didn't work.
So we go tn between ... 00

0.k, let’s go back t:; try..

That's what he said in the begimniny.

Ya. /
How auch?
e,

nos. .
0.k,

.
.
RTIS .

Notice how-ve aluays uie the five nusbers:

with the five thing

now FORWARD 110

Is thit gonaa work? .
' ¥

nope .

14



&9

(erases 110)
4
{erases FD) PD

FO 110

2,9

2,9

(erases BK)

Cs

A:

C:

B:

H

C:

B:

C:

"

C:

C:

fs

C:

nope

What's @1ssing? -
ah ha.

oh va

anases

Alsost

Close

It's good enough

Nell wart a sec now no 1t’s not good enough
GRRR! [ want a print-out,

What do you think?

That wasn't good enough ?

Wait now .. k. get 1t back.

: But everything\else is right. Alright so we

just have to get” a few sore steps and get
back.. \

Could we gt a ynntERHﬁuJ/‘"/

[ don't know | 1magine he's gonna git
everything printed out ya for us
Tater I 1magine .

¥here 15 he?

We'll get hin later. ['a sure he's gonna
have a print-out. o.k.? Let’s qo on,

Alright. we can get a double print-out
It goes “would you 1ike another print-out?*

i

PE

and would vou Jike doubles and it tells va
to say yes or n0 ..... cause like that's
what happened in Bankstreet resesber?
Would you like another one?

S0 1'a supposed to ask his for two.



-

PE

BK

1

L1

FD 3

]

14

5.3

K

l.‘

1.2,9

B: ywp

Ct unhun. o.k,

B: Unless he doesn’t want one. (referring to All)
A1 B {19

B: [ want to qet a cosputer
I'l] steal this one.

Ci alright. Then how. What are vou qonna do to
get that angle back?

A: fix the angle. ya .
B: No we’'re gonna go all the way there

A: LT..

C: Mhat d1d you put 1t down to? What did we
put 1t down?

B éd b ... B

C: 60 . 50 to get 1t back.,

At 0.k, then ua ....U o0

Ct Ua . That's shat you nu.‘ D.k. try 3t
Bt k. LY &0

C: qood .

A: That's it.
FORMARD 5

B: now.. FORWARD
[T

B:
now let's

At Basje.
Bt It's not oy }ault.

C: It's comng.




Bt Except these little things.

9 C: Ya wa'll just see what we can do to get rid
thea.

B: doesn't aatter.

14 C: o.k. e
D 5 alright 1s that gonna be accurate?

A vas
FORWARD {08....

B: FORWARD a hundred and? Don't you sean

right?

At RT ..
RT 68 FORWARD 118
FD 110

- B: It's close enough

A: FORWARD §
]

Bi+ Az there

At now disappear the turtle.. HI
HY

1 C: ah ah ah no

A1 we didn't get 1t Bas
51 FORWARD 4 .4
FM
1 DON'T KNON HOW TO FD4 What did you presy?
(presses return 4 tiams) By ha. no one will see that
1] How much?

At do 5

S HY
Bt va

At ah that's better.

B: Now the chimney . [ can put the chianey




D2.E1.683

a1 = A
B: =  BASIE

PU
KK

RT 90
]

COMTROL-L o

Fb 39
RT 180
FD &8
RT 99
D3

RT 70
N
RT 99
Fo 35

RT 9

D 3

1 DON’T KNOW HOW TO ®FD 5
1 ] CONTROL-L

Ci = COMNIE (teacher)

As

A

.
k. we have to do our window.

I'1l put ay disk in,

calaly . No Al1.

Yes. To do the gusber of patterns.

at the end. ........ ceosose0 we don’t ha..

oh ya we can do our-house by now.
ya... Mot yet .

See 1f we're gonna do that little.. thing
there... ¥e're gonna say house.

C: Alright.

B:

A

s

0.k. tell ae what to do.

o.k. now PENUP
B 9

Speak up.

p.k. RT 99
PENDOWM

Just a aiaute.

FORWARD 19
RT 169
FORWARD 49
RT 9
FORWARD 3
RT 99
FORWARD ...
RT 9%

FORWARD .. oh
RT 90
FORNARD 3

oh.
Bo a CONTROL-T that'll show.. give a list

1




CONTROL-T

S
COWTROL-L

(all aoves under CTRL-L based

RY 78

Ltr o

FD 50

T
FD 138
RY 180
FD 130
RTS8
Fb 3

"‘

1.2

1.0

2,9

Bs
M
B
fr
B
A

on
C:

Py

A

A:

C:

C:

As

alright
wha?
{ don’t know what that was.

FORWARD 3

————--

See right dows there ..and RIGHT 99 and
whatevar that 1s.

FORMARD. . .

dialogue and what occures on screen)
What does that look like sore? Can you..
Nhat did you go the other way?

Well here 1s FORMARD 5.. 1ts qoing there.

And then after FORMARD 35 its RT 98 ,

: M ha and what would be .. the ..

RT 98
Then its FORNARD 138

Good . You should clear your instruction
up for next tise,

That's true. What's this for?

Sell resesber yesterday you saad that you
wouldn't mind having a list? So I thought
we'd have thea handy just in case we'd
refer to thes 1nstead of goang back to the
sheets.

LT

Where are you?... LT
FORMARD 39

*?

Ya

Then 1t's LT 9% again.

FORMARD 130 (_

RT 1N

FORNARD 130

RT X

FORVARD 39 Py
RT I

92
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. . RY 128

Fa 3
KN
FD 0
LT 9

e
K

4,4,5

4,2,3

19

1,9

G

B:

c

C:

C:

B:
C:
At

C:

FORUARD 30

c.k. B
FORWARD oh va o.k. FORWARD B8
Mait.. sorry Lre

k. FORMARD 28 ... but we're doing 1t more
down .,

un hu
Did we?

Did we? When did we start? Did we start
with the sase instructions?

yop.

So..

8o we've lost it.

BN that's going to be our probies.
CLEARGCREEN?

But what else could we do to -just leave it
like that? ’

CLEAR

No no, But I sean if we 1eft it like that?
How could we change 1t now so that we won't
run into the probles we had last tise? Is
there anything that we can do%.svveenvenes
0.k, reseaber what the probles was
yesterday?

Ya we had to do the thing there to..

So what was thke real problea?

The angles was wrong.

Or?

Az _Or the leagth
N

L:

At

Cs

e ' 4

8o what could you do?
Shorten the length,

Bood. Let's try that then and see but

3

3




AT

PE

BK

@

1]
FD 18
LT 9

Fo

Lr 112
FD 75

Hr

before we do that there's soeething we

have to do.

Pl

['s not so sure to put his back

At PEMERASE

BK!.I!

(big sneeze) Excuse ae

A: Bless you., -

At

A

B

Bt

A

Gt

A

C:

]

BX.. s

——

pl)

J—

oh o
Ya that's o.k. k. FORNARD ll.!
Put vour PENDOMN
LT 98 we go?

ya . Then FORWARD,.

sealler this ties 15 ) .
—~ T
How much did you put 28 before? ;
~— TN
ya ... k. then LT {12 5
FORNARD 75
i - e
Na Last tise.
Oh god.
That’s because wa had last time.,
We had less than this,
Less?
ya
¥ell you put 15 when it was sepposed to be 28
That is 20 now. o
Mo it's 13,

94




RT S

D3

K3

o

D3 .
it 12 g
Fo 78

RT

kel 2

nn

q 3
|
{assusnd ) PE
R B 735
b
8
RT 98
—~TT
p—

!
M 1S [L!\
4

C: 8o how can ynl\;‘nork that so it does sset?
-1 Put it back and change it.

C: k. :
L B: Dh god Alr.. Al

At ha .

B1 It’s qonna be coverad .

R SHONTURTLE

Ci e could always do sosething else too.

A Now.. RT 98 /

B: Me’'re making this sore vrnnhl‘?

A: No no.

Bt k. I dad RT 99 here.

As And then you RT §
RT 18 then

Bt That's better.
At Npw FORWARD 5
B Oh!
MFDS
Wow LY 112
FORNARD 70
B: That's hetter.

At RT 90 /
FORWARG 70

Bt Pardoa?
A1 FORWARD 70
Bt Wa-ha.. nope

A oav -




7

-

PE

B

BK 19
Hr

LT 185

RT 105

Br Mell we can just like 10 to there and then
we put.. we'll cose back here and put

- that one like that so the 10 is like this..
looks sore real,

Ci Could you repeat that?

B Lu& we'll just cose back here and sake that
other line...

At Ne have to go 1n here

Bt Ya I know that so 1t's like the real picture
because .. say .. say 1t were taken by a
camera 1t aight not qat the whole thing if
you go to far

Ct Do you see what he means?

B: So PENERASE

C: alright

A: BX 10

Bs I didn‘t have ay PENERASE
It's alright

Az K. now LT 105

Bt Hey no.. ¥e'll put it back hare ..
we'll sake our angle

A: 0.k. PENDOWN then

B: k. but first we have to f1x our angle

A: RT 185

B: RT 7

A: PEMERASE

Br PENUP cause we don’t want to erise that.
At ohya. 1don't haveto uritl‘this. ..
Bt how such was this whole line? 707

A1 33
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LT
L7
un

LT

‘ AT

. CONTROL-T

CONTROL-8

NOT ENOUBH INPUTS TO LT

34

142,3

2,3

2,3

Bt It was 70. then minus 10 which is 68

A1 15, that vas 15 . ne 18 then we did 5 so
it's 19

Bs Now f1x the angle to go there
A So LT
B1 oh

A 30
(A1 H

B What?
A LT 13

B: That won't be good Ali. It's gonna go
straight up. We want the angle to go...
that way.

C: How can you aha..

A; Oh . then RT it back 15

c

C£ How are you gonna be able to figqure out
that angle? What do you have that would
help you figure out

At Oh this here kind of 98 1 guess?

Ce 0.K. If you look at 1t like this,, it's
alsost like this? Mhat did you make this
angle here?

C1 So you know one angle.And what did you sake
this one?

A ok wait... 128
ya i128

€: It was going..this way
A1 It vas 128

Ci I28 you sade it? S0 shat would this ons be
inside hare ™

N~
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RYT (erases YT )

T18

FR, 55

CONTROL-L
CONTROL-S
BK 5%

PD

FD

1,2

A:

C:

B:
A
Bs

Bs
A1
B
CH
B:

A

So how would you be able to find out this
angle?

..

: k. 50 now you have all the angles for thas

one and you should be able to sake up the
angle for the other one

I8 so mrnus..

k. so LT 15

LT? AT

h RY

RT 18 cause [ put 5 there .. by accident
K. now FORNARD ., 58

PENDOWN

Do a CONTROL-L I want to se where the
turtle 1s

oh=0.,.. torqet about -~-e=e=eoe
Well

FORNARD

48 well ya because

na
that's good —

Waha... wrong angle

no it's o.k.

I think it's the wong angle,
It's o.k.

K0 look

it looks just like that



CONTROL-L .

CONTROL-8 -
1"

8585 (srased)

PE )
K W

RT 2 4

RT3

Fb u
B

(erases BK)
fD
xa

CONTROL-L

1.8

CONTROL-8

RT (ERASES RT)
PE ]

A

PU

X a

RYT S

FO {erasss FD)

PR

C:

oh sy god this is saaller than this one
see cause look how thick it is there

ya
But 1t doesn‘t look tha sase
no

Let’'s try to fix that one
PENERASE

BX... 48

2?

RT 3 saybe

yi

That'll do 1t

That would have been perfect,. but one thing

PENDOWN BX didn’'t PENDOW

That looks batter

va that looks better eh?

va let‘s see how 1t looks without the turtle

o.k.

Not bad but.

This is thicke: stall
no it's o.k.

No it isn't
Ya that's it

now T 3
now it should make it




4

Fb 40

B 48

LT 98

B
PE
B 4

CONTROL-T

PoPg

£

C:

¢

W]

Cs‘

Cs

As

C:

"]

That's batter o

That is better

Really betta -
NOW..ec.. NOW.. Bake the other one

right there LT 98
hey 1t ‘s sort of cute this 1s .

&
K. um... forward .. 4 - ,
iesh
o.k. your not kempang track though of all

your angles so that you can have it 1n the
sane darection

Your angles

All of us. o.k. Let's go back and 1ook

at that ,

[ thank we Jost some of 1t by going back
and forth.. but Al: you have 1t written down

POPS you can wrate POPS.

What will that give you?

The procedures. ’
0.K. try that “,
oh va

Why doesn‘t it do anything?

Because it'y going up ..up

But what does POP stand for .. resesber?

procedures g

ya e (
Aad how ua

So what is a procedure?

It's ah .. what you teach a cosputer.

o.k. and did you teach it?

4 ' 1“ .

-



CONTROL-S

RY 18

1.9

18

C:

M

C:

B:

A

Cs

1

G

G

A

s

b

A1

H

G

no
To do spaething 4

Nope

- -

’/
no.. we couldn’t get to it cause we didn't

teath it today
What are you doing?

If you wanted POPS to appear what would
have been 1n there?

The ah procedures.
The house and..

o.k. alright...... how much are you gonna
know to turn that angle?

RT 5 because these angles are close to aha 99
Close to 7 98

k.then RT 5 well I put LT 5501t went Lake |
this and I )ust put 1B |

Can vou start with aha sosething else that
you know?

.h.ll.l’. 3.!!!'!

¥hen we started to do.. to do it

oh vait a minute

¥e'll do this one right here

Watt a minute.

this way and put..

Why would that be ah..

oh look we can just go back here.. and this
was 70 right? right this was 70 AL? So wm
oo here. go back here .. BACK 70 if we gt
there try'n get there.. that'd be FORWARD

78 plus 40 ....and we'll have 2t lined wp
there
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~

4,18

LT

3
LT 15
LT

RT 2
RT3

Fp N

BK 78
LT ib{erases & puts 5)
LY 15

RT 15
RT 5

1 DON'T KNGH HOW TO °
RT S

-

1 DON'T KNOW HON TO *

FpP 7

KN

LTY (erase y) 1-lerase -)

C:

A

2

®

A:

B:

s

Are you sure of your angles? Are you sure
that was what you had given it?

Oh no we'l]l have,to go here cause then 1t
will go

Basje couldn't we get 1f we’'re not doing
this here just put 1t this angle that
equals here an...

SolT .. A"

Let's try 38

LT 15

LT

Let's do RT
RT3 b

K.
FORNARD 78

¥ould ve been bad

tva.. KT8 -

LT 15
LT 15 -

o

No way.. its gonna go dooa here

see | knew that would happen.
You pressed this

No | pushed 1t

Ali!

What? #hat were you doing?

Was gonna go this way down
That would have been bad too

$0 yon'll_have to LT it
BK L X}

LT 10
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PR (erase PR) FD {erases FD) PU

Bz ooe ainus
1t's good
A: no
B: yes
At RT
Bs see 1t’s been erasing
Ct It's a good trick

BK (erases BX)FD C lerases C) 78
As That would be o.k.

n
PD
b8

AR |

RT 9

B: Tand of

At

B:

As

B:
M
C:
B
\Cx
At
B:
G
Bs
C:

Cs

Nait PENDOMN
No

Yes vhen you go BK so he puts the line down

1

You aren't writing this down are you Al1?
Mo........ 1t's not perfect.

Well wart a second

opps RT

Ali what d1d you say?

It‘s not perfect here

dossn't satter

Yoy it does

No 1t dossn't... look it's.... parfect
0.k, so how could we just make that right
PEMERASE ‘

It'l] be worth it when it's donw.
PENERASE

ant ae to type 7

183



[l
~ .
1
- [
1
5
B
% 78
RT 2
AT 3
AU
'R, D

C:

C:

C:

At

)

]

"

f

¢

B

A

A

s

As

What if they eade a shirt for vou and ome
shirt was longer thin the other, s

I'd cut 3t.
So you'd wanna have it the sase.
ya

So the poor quy that's gonna live in this
windmill 1s not gonna be very happy 15 he.

awk

ok we'll sake a man for 1t after,
alright

with a square head

no a circle

square?

a stick ean a stick san

a man

alright let's go

RT 3 7

¥hy didn't vou just say RY 57

I wanted to sav....... This is batter. PENUP
Pen was alr.udv up.

No 1t was PENERASE before

0

we could'ov erased it all

%
That wosldn’t be good .
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A

A: Ne just can't get the thing

B: You can type........ 0O I will
KK

BK 7- (erases -) §
A LY at

3 C: 0.K. what’seens to.. Where 15 1t heading?
At Froa here to here.caveeciriervecncnnes ya

3 £: So do you want 1t to go a Iittle hat..
1n which direction would you lnke it to go?

A LT

10 C: If 1t soves LT which line is 1t gonma draw
A: Thas one

S C: Is that what vou want? .. alright

LT N lerases N) 2
Bt what _

A: RT I
‘ RY 1 . This is better let's try it
. O 78 yi
oy B 78
PD
BN 3 C: Can you look at i1t... can you see what the
- prodles say be?

-4

A: yat's at t!'u corner -
3 €: it's what?

At It's in the point here

| ! . C3 Right .. do you see that?
B: oh yva
¢ . ‘ 2,4 €1 Me're trying to do same thing but what
' didn‘t we do before hand?....... You
started to say

Br We didn't put the thing exactly on the
. corasr

- \ [ Ct 50 you can’t sake the sase angle

185




~

o

|
[}
B:
A
PE
B:
BK 78
. k] Cs
As
N I
\ // i C:
B
B
A
3
FD 4
RT 9
B:
As
CONTROL-T
2 C:
B:
B
i C:
B:
cs
: 8 C:
{erases C5) 1 .

“ 4
. )

HOME
HOME would be right here

without a line though
CONTROL-L

why

But can't you f1x 1t for now? Can't you B
soaething ah...

va after BK and then..
0.K. ya

What?
How auch?

#h.. no
no‘ esns me
RT 92

Your not writng this down. Write 1t!

0. KI

It's difficult to write 1t now isn't it.
Your not exactly sure.

¥hy don’t we clear screen then we'll sake
it pr.r.r.

Coar on Basje no . Forget about clearing
screen after we went thas far.

alright we're getting there

Oh ya.. watchy

OH no don 't
oke _
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| ™™

367 (erases 36T}
Fp 1

Lre

PO

Fb i

FD (erases FD)

Fp 78

-Pl{orases -P)
PETS

1 DON'T KNOW WHAT TO

S
¥

NOT ENOUGH INPUTS TO BACK

PE

8K 70- (erasss -}

.- (onuskl-)

3ol

At FORMARD 1
Ne're poiating the wong way.. LT 98.
FORWARD ’
1 :
now RT 99 ' . >

B You want 1t that way?
A ya

B: why?

A1 cause it’'s not ccntlred)
B watch.. figure it

At va o.k.

“B1 It's qood enough. Cose’on. Next time we do P

it 1t'11 be better. / .
C: Ya but your so close o L /
A: 5t1l] not in the center thas

B: Hrerr
they sure hate us

D0 WITH 78

At PEMERASE 787 BK just say BX see what
happens return

Bs Ali your not funny
PENERASE

M Mot emough inputs to 'QEEMSE
you always get that dash in

B: cause I keep on qgoing Like this
C: alright befors we sake any decision now
B see

Ct how.. what are we gonna do with that angle?
gonna make it bigger larger?

Bt we're doin it this way sore
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RT 98
FD B (erases B) |
{erases 1) 2

L7

k| ]
DF (erasss DF)
FD 78

1
BKJ 78
1 DON'T KNOW HOM TO BKJ

BK 97

BK 78

LT 54

(erase §)
Fo 78
BX 70

Pd
FOT9 (erases D) 9

B
C:

At

RT 90 then we're going like
Ow
o'k.

RT 9 can't I type ?

. FORWARD |

,
As

A

A

nake it 2
sake it 3... no

Grrr

that's better

LTa

now total works out to..

wait a second. No it's o.k. do it
7% .

wouldn’'t be.qood

 pardon? h

wouldn't be good.. Let’s ﬁut this back here
oh no because if we do then

but you aleost had 1t
oh

BXJ ha

Basje Kroon ...

junior

07 .. double 07

oh

LT

34 hn

now let‘s try .. FORMARD whatever

now that looks battér

wait PENDOMN. Al:!

Basje.. with PENDONN .. then when we put it
back it'll ..qee

it was (7777770

this is as far as to.. oh
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hey Basje . you know Robert 6. right?

¢ '
| " B1 h?
A: suppose he. Robert.B right. like

B: ha bn

C: (whispars 777)

fi: oh ya

B: he was playing soccer

|
\
|
{ o_ . A ya.. good
‘ - ° " By and you beat hia right?
At right
’ 7 'C: alright back to_our..
E A: even though I'm not an his league I beat
| hin
|
| c 1,5 C: windaill. shhh........... how close are you
| now?
\

‘ . ) 8: bout LT 1?7 hn hn
A1 -no us..

B lt“s perfect

. A LT 2

A Lt it's alsost perfect ya,

' , B: LT3

g Cs let's give it a try

POLLLLLLLLLL

Bs augh qod I hate that
(erases PDLLLLLLLL) PPPPPPPPPPPPPP (erases PPPPPPPPPPPP) PE
KN that was a long tise 2go0

A: va ... he drdn’t record our voices on
Thursday right?

B1 no he dadn’t

1@9



B 78

tr2

FO 78

(erases FD 70) PD

Fo 1

C:
T B

G

C:

At

. B

At

ya 1 think he did va

on Thursday he did

yup

he did

oh k. ha hn

alright let’'s get this
now let’'s try 1t

wo ho no no

I think the pen is down already

C,B.At Ya
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D2.E2.63
At = ALl
Bt = BASJE
C: = COMNIE (teacher) -
At RT 9%
1 C: raght _
RT 99
MDD
FO28 RT 120 -
"RTC 128 {erases C120) 120
Bs ALI
As FORNARD 78
FD 79 {erases 9)
98 (erases W)
(] not 79 or 79
) Br ahh haaa!
° At oh no
B: that was your fault
2 C: nobody's fault
= B: ms fault
b € it is not
B: 15 80
PE
- A1 ha 1t's PENERASE .. now holes
8 C: yes I want 1 want before it happens 1 want
to tell [ want you to tell se what happened
A3 wrong aagle
4 C: but what was the probles
| & ]
Bs hn.
] 1 alright what direction was the turtle going
in
Bt just a sinute
CONTROL-T

At 120

111




@

|

CONTROL-5

LT 2
A

RT 28

LT I

o

o

‘(uLusl )3 -

8.3

C: wait a sec. wanna figure that out on paper?
befoie we do anything

B: now we got it back there

C: what 15 the angle there.. do you have that

B: ya 1 just put LT 28 so now 1ts 18D so

C: now 1ts 108

f: well I quess

B: va cause that's what we did here

€: can you put 1t back to where 1t was when we
aade a mastake then... wa'll just have to
there o.k. if,, 1n which direction 1s the
turtle going?

B: that way

C: so where do we it where do we want his to
go?

Az we want him to go left and left would be
Bs about 3

A3 no.. say 13
yes

L ghat would have made that total angle

A: 105
ya... FORWARD 70

Bs not bad not bad not bad oh oh.

C: at least now we know ...the angles so that
vhen we do it ....... 0.k

—

A RT 9 ......5
b]

Bt you said -

A 51 said
1 sent that -

112



LT 190

Fb 4

( ' 'LT k1)

FD (erases FO

RT 78

FD 3
CONTROL-L
Fb 3

. CONTROL-8

A

i A3

A

A3

At

B

A

B
- M

dog gip it

177777777 now where's it pointing

dugh
now where's 1t pointing

why did we put RT 1nstead of LT

(1aughing)

LT LT 198 —
your sure not 93

no

oh!

now FORMARD

] ]

no good

LT 98

FORNARD 28 '

no we don't no you don't

we want to pretend that it's like that so
PENUP something and then we‘l} go back like
that one there

here?

here!

wait put 1t back and put 1t a bit longer

what did you do to the other one

w ‘i‘ one .... tb." (X (X} (Nblll’
you want 1t off too... put-3 again

now BK.. BK it
hos auch
how such you did

how such did w do
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RY (erases RT ) LT 30
I DON'T KNOW HOW TO 30

LT 27

FD 58 ’

b

“'.l.l hhbhﬂ..l “

Dg hhha ...hhhn

" At now change the angle.... LI.. 38

LT30
an.,

Bt ha

A av

B: stop that

At your saking ee........ No

B: stop 1t

As 277

Bi ves because we did 3 here

A: oh o.k.

B henn henn (snicker)

M now FORWRD. ... 50 :
B toos -
At ya

Bi oh ay god

Ay alright alright

B at's nof o.t.

At 1°11 type from now on

Bt o.k. 1'1] wate 1t
oo




D2.E3.63

At = ALl
B: = BABIE

€1 = COMNIE (teacher)

PE

K 3

RY
(erases RY)

RIGHT

1 DON'T KNON HOW TO TURN

RT 10

A

B

Y

CH

B

A

A

C

A

¢
i

PE return
0.k, ¢

back 58
BK

back

BK

back

BK

back.. it doesn’'t satter 1¢ you wite back
it s gonna work... RIGHT

wait I'L] see .. here
ALl

wait 1 just want to see what happens
R.I.B.H.T.

oh god

T.U.R.N,

god

what do you think that wil] say now

that'1l say I don‘t know how to right turn
I want to see what happens o.k. 0.k.

you were doing 1t-for the past seven days
TD TURN ah ha.

he doesn’t know how to turn mther
RT 19

does not know how to turn godoy
that ‘s better v

113 ’
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FD

PD
BX 38

FD

RT 98

FD

1

HT

{erases HOME)

9.4

B:

As

B:

C:

Cs

now forward bia‘;la

forward 10

b

oh | was looking at this one

oh PEXDDWN

PENDOWM like you you don't know that
BK tive..

forvard

alright

FD

18

RT.. return

FORWARD 1t's gonna look funny
return......

0.k,

here's our wmindaill now let's get our
pattern

no we have to do thas

I know

0.k, HOME

OH wa1t a second before we put HOME
watch out 1t's gonna make a lane

don't do 1t just vet please

PENLP ’

well before we do that .. since we have it
now do we want to make procedures out of
this or do we vant to sake a few changes
no we'll kewp it lake this

».
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19,4

1.3

19

Cs

C:

U]

C:

Az

C:

(W]

Cs

B:

C:

£:

e

take a look at it froa behand here.......
no it looks good
we sade soae bo bos (chanting)

isn‘t there sose way w2 can figure out
exactly where we can put those angles

no {laughs)

look at that (laughs)

yes there is

no

0.k, let's look at this here .. this wasn't
a probles.... right -we had this.. (students
are saking noites) but what do we have to
do with that when we start 1t again
(without hesitation) I don’t know

yes you do. what was our probles at the top
equalateral

what

no 1o no

no it was egqualateral

resesher when we started...building.... and

then we reaesbered that we hadn’t done
sosething

put it down
alright Tet’s.npt forget that thing .
hey why'd you hit her
he didn"t

.
I hit the book .
oh

what was this angle here

117
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l"

1yé

2,3

*

¥}

A

C

-

L

B:

A

c

"

-~

)

C:

&

c

A

&

... 3 (snorts)

I thank you have it down Al1 on your
va 1t was 3§

W2 biblbl
RT 38 va

see what RT 30 was doing
o what would make that 1nside angle
1]

alright
the one up here

o

128

ind €o what would mike the inside angle
128 .. ah

s0 what happenad here

6 .. that was alright

alright yes that was alright but we have to
use this stuff so that we can find out what
the other angles are

¢h god

now

oh brother

if we had a Jine right across here.. right
across there,.0.k. and this is the top halt
and this is the bottos half..... this you
know is 40 .., what 13 all of this

you know what we can do.... 184

we can just do this.. sake another triangle

oh so
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1§

1,2

- C

Bt then this is 60 and this is &0

Myaya
C1 qood now we're getting sose place
Br what did 1 get

Ct alright we still nead a few things then

we just
this has to go there... right

C: aha

B: look at the messy drawing here

no no that's not a sess don’'t worry about )
that

Bt seveeneess I'm just thinking

C: alright this we know 1s .....s

A: 188

C: 180 ..and this we said mas 60

B va

A: so this 15 58 and this is &8

that's right that's &9 and that's &8
50 if we looked at that and could we sort
of divide that up

c

e

Bt nope... oh ya we could oh va

A; ya we can make an angle here then find the
differnce and fros the ah from the fros the

Bl va

At wings to the middle thing .. and the sam
distance from fros the outside

Bt like haré to here probably the distance
froa there and we'll know ﬂut's the same
distance

C: so how are you gonna do that
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-~ R \\ / )
B: by qetting rid of it . o
A: [ have a better 14wa like .., suppose ..
we sake our ah thing 1n here .. so thin we
calculate our distance here
| C: ahe
At and then do the sase distance here and then
aake another ah thing here |
B: ya that's better
1.4 C: good.alright so what what would you like to ~
sake that so that we can put it on the
Vs paper now
v, ; Ar 68
//.'t C: but this 15 how auch
. At ah.. 6
) 5 C: so 1t would be sore or less thah 68
At less 1t'd be ....30 no 33
2 €: we can try that .. so that froa here this
1maginary line to here .... so that this A
B: 15 ,
5 C: would end up being...... -
A 15
4 C: and then .. what did you do here o
At un .. | turned 9B .
£: so that would be what angle
At ua B
li C: alright., and then this one now we know
this would be
B va
3 €1 and how do you calculate that

t
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B: this would be 98 here
4 €: va .. and then what else do we know

At 75.wo0uld be the line here

2,4 C: you're working ahead that's right .. so
~~____ " this one would end up being..
~ A TS
1,2 C: qood ... so now we have one hole triangle

«» and saybe we can aha., once we get it
ag2in then we can go ahead

A: clearscreen

14
1 €: alright
A: make a new design
8 C: well maybe now ya we can try
CONTROL-S -
A o.k. let's put a disk in there
s .

B: k. we'll put:yours 1n

(3.}
o
o0

do you want to change

B: no no no at the end at the end
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D2.E4.63
= ALl
Bt = BASIE

C: = COMNIE (teacher)

3 C

(]
<3
-

6,3 C

At
i £
B
A:
b s

M

| s

now who's going to be the secrstary.....
who's going to be the secretary who's gonra
write down all the instructions now

guess [ have to

alright., can 46u pass 1t over to him

k. well no 1'11 write 1t 1p my book

good

now can | ask you sosething

you aay

What are we going to do

you tell e

acar i
no no no a0 aren’t we gonna finish this

no a car m'll doa car

thanks for lettin ae say
v & Windmil?

yes

no no nooo

no

oh I think we shuuld

car .. sae cause i car we Just have to do a
circles for the tires

can’t do it without mistakes today... if we
do it with sistakes today thun tosorrow
we'll have te do it apain

ue have lots of tise aow to do the windeil]
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but do it right... 0.K.

As if it's o.k. with Basje

C: Basje

B: sha

C: alright and then that cam be our next
project though becouse 1 would like it if
you finished one thing at a tise

Bs k. so lat's make this
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we'll call a procedure or what

well it depends what do vou want to do
which procedures could you sake

well the X asaybe... and then
the rectangle.. triangle
alright

let's go .. but we never had a rectangie
how about TD .. sosething..

repeat does it .. REPEAT TD ..... these and
reprat TO NING.,..

alright try 1t... o.k.

great what are we saking again..... 70 £

bl

I got news for you Ali,.. 1t’s gonna come
that way

o.k. that's not so bad
WFD20 .. end

end
I can’t think which way it’'11 go now
you'll see -

CONTROL-L

what happenedeiccacecenes

1 don‘t kmow

D2.E5.83
Ay = ALl
B: = BASIE
C: = COMNIE (teacher)
A
3 . @
Az
Bs
| C:
B:
A
| £:
4 " Bt
T0 RI
JREPEAT 2LFD S0 R A
B:
A:
T 99 FD ¢
YEND
B:
Ri DEFINED
R1 ‘ A3
B:
A:
CONTROL-L
(pressas-Taturn to execult procedurs)
" 3 €
fA:
10,5 C:

CONTROL-S

look at the isstructions

now what can you write in to see it
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POPS

¥
1 0ON°T KNOW HOW TD POPEH

POPS

A POPS
wait Basje

Bt here Al 1'1] do this one
A1 CONTROL-¥
Bt k. ready ..q0

A1 oh well POPS again....
I'11 do 1t then you do it.. go

Bt perfect
REPEAT 2 FD 5B ..

Ci o.k. so the turtle so show se with the end
of your eraser

B: FORWARD 30

Lt o.k. then what did it do
At RT 98

Bt oh shucks

At didn't runﬂt

C: let’s not have an accident here guys
B: it didn't repeat that's true
s 0.k, you told it to do what
A REPEAT... REPEAT 2 FORNARD 58
Ct k. so start it off

At FORWARD 58 then RT 98

Ct right
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D2.E6.683
fr = AL
Bt = BASIE
C: = COMNIE (teacher)
“‘ an 5. thw FD u.'lll 'n"
Bt so it's wrong.. pretty good sh?
3 C: so what do we do to fix 3t
A: ya .. EDITOR... E.D.
Bl ml.l
A weady
\ Bt wedding
(erases NED °) siss it..mis5 av (reference to * on
keyboard
ED "Ri R.. |

ga.aaa.d 0.k,

(now in the editor) At [ want to learn the things that were like N
and 0

B: I got it.... CONTROL

8 €: do you want to explain to his as you go
ahwad and do 1t Basj)e so that he can aha..

A: COMTROL-N 1s next line .. ya

B:t that's what we did

-

A: what's the CONTROL-P ‘ *

- B: up one .. PREVIOUS

fit D is for.. what does D stand for... DELETE?

2,3 c

right so 1f you wanted to delete sossthing
you know what delete aeans

B: no

A: ya.. take away

y C: take amay
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At s0 .. K erase to end o.k. K COMTROL-K

Bs where are you

) * At there K
CTRL-K (srases top line)
8 C: try now the nmxt one .
A Y .~ j
3 C: what does that do y

.. B: (redding) 1nserts what K kills
At oh ya that's nest
Y(erases V)
Yiarases V) COMTROL-Y i Gt neet eh?

A: ya .. what do you need those controls for

[ C: what if you make a mistake
At ya but who would take away and then put 1t
back again
4. C: well when do you think you could use one of
those things 4

By if you sard

A you don‘t like it and you took it away but

) thes
{CR at top Iine)
Bi like
. 8 Cs alright let's fix that one up

] A1 oh Basje you aust have sade a COMTROL-0

Bs I didn't.. oh I sust have

At ya you did
CONTROL-P K CONTROL-K .
(leaves K on scresn srases it) B: phooey on that
CONTROL.-Y it's nest
8,3 * Cs alright but now what about fixiag that one , .
then.. how did you make that ) -

A this line
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N CONTROL-M

]

A

v
CONTROL K \ B
I

1

1]

C:

(moves second line of prcedure B:

up besrde the title}

CONTROL-P
CONTROL-0

{trying randos button pushes)

1

A
AR

7
{only END resains on screen)

¥

10

|

A

A

¥

At

C:

A

|

»e

A

-

C:

[ 13

A

Iet's see that..
I'll have to erase that later

oh 1 know why
right now ['s busy

[ know why .. ue could frrst . before we
write repeat we could write the whole thing

there tada 1 dad 1t | dad 1t ALy look
what
good ....... alraght
don‘t ask se what I did .. I don't know
I think [ went lake this ..opps
I'1l1 have to do soaething else
CONTROL-P
CONTROL-P?
ha ha ha
7

you see what CONTROL-P 15 .....your amaking
a sess of this .

I just eraset .
how can you qet dosn to these two then

CONTRDL K
ya CONTROL-X

0.k.

CONTROL-K 18 the fastest way
alright you guys

ya that's better

o.k. now I want that done now
10...

how do you sake a rectangle right

R
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[

REPEAT

2

L F0

FD
{erases FD puts RT 90)

<7

Cs alright 1 want that instruction 1n place
Bt k. it was repeat .. repeat

fr 2 .

Bs but 2 1t'd only go | and 2..... 4

C: what were you gonna say

Bi k. keep going REPEAT 2

A1 FORMARD 59

C: so where 15 the turtle goang travel wmith
the turtle

AtFD ... then FORWARD 28....R no no no put 1t
back RT 90

Lt o.k. .
sl

f: FD ... no not 38 ....

B: well ALy

At FORMARD. .. e0seeerravasses

B o.k. o.k.

At [ don't think we can sake a rectangle

C: va

At with repeat 4

C1 [ don't know we have to do 1t let se think

Bt buf Ali we want it this way we want 1t
like this..., l1ike that so then we just go

C: oh alright then o.k. so we went here and
then we told it to do what

Bs RT 98
Ct alright then
At REPEAT 50

Bi no 58 it'd be a cosplete square
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C: 1s that what you want

At no
8 T C: so tell haa soaething else to do
B: FORMARD 20
2 C: so here [ an FORMARD 28 ... and then o
FD 20 «/
fA: RT 9
eeessRT 98
2 C: o.k. and so ['n here

At I'm lost

..........-.-....FD

B: FORWARD 5 then RT 98 and FDRWARD 20

--.:u----lnnln-nlnons’ RT ” FD 2.]

9
COMTROL-C

Rl
I DON'T KNOW HOW T0-R]

1

. Rl (now have sort of a mll)

R1

C: let's see 1f that works

Bs return?.. I know .. CONTROL-C where are you C
A: RY —

B:ml DON'T KNON HON TO R

A: not Rl

B: Rl... yesh

C: ?g\hh

A: hey va nice dramng

Bt looks neat though

A: let's do 1t again then

£: but 1s that what you wanted

A: no

B: ya
,ohya

At cose on let's just do it
neow ‘

B: it's neat... it's th!“ same

A I know
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Fp e

(%]

REPEAT

2[Rt

B: get back over here

A

ya ., FORMARD 28
nw'l

Bt now Ri
90... oh ves

-As neato.... we could do that not this

B: I hike this one better 1 think
clearscreen

A1 now do 1t

L: you can do this side
B: ya

C: Baxje

Bi just a minute

»

¢ L1 oyust vait a-second please.. You can do that
design, .afterwards..but 1 would like to see
you figure out how to do just the one
thiangle
At just., no repeats
C: and then
~ Bs he

C: try it
and then we can work it in

B: Ali what did you do

A1 what did 1 do I dad it like this and like
here

C: what happensd here

Bs I changed it like I REPEAT 2 R1 and it weat
like that

Cs o.k... so reaesber that one but I do want
you to go back to the original

At now editor.. E.D
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ED

)

A

G
At
B
A

(they are aiready 1n the editor)

CONTROL-C
ED R {erases R)
*R1

tthey are in the EDitor now)

ER

{uses backarros to erase £R)

(erases 0 )

19

3

93

A

]

-

C

-

©
o

A

"

P

. bt

no not the other one
what did you tell 1t to do

o

I put | was putting editor ..then Basje
returned

ch o.k,

ED

Ri

shift

oh 1 know what to do I know what to do

ED wops no you don’t.. watch this [ won't
aess this up

[‘'m pressing 1t for you

no wart [ want to wrate this down
control~n .. now erases ER oh ay qod
erase. 00

Jook at the chart.. is there an ER on that
one

nope... [ think that I better BX that
o.k. what is’1t that you want to do
take away (both boys are laughing)
oh Ala

Alright look at this line here -
do you know what you

va D delete delete D CONTROL-D what aa |
saying

oh 1 want to delete the whole thing
I don't know do you

no oh o Ali what are you doing This ain't
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working Al ~

‘ ' {erasing REPEAT froa the progras in the EDITOR) .

10

9.3

3

v(')
/

-

b ves it is

B1 woa ['a trying to wite sosething
Hey vhers an' 1 oh

L1 can you shorten that up a hat ) -

Az COWTROL—K

_ Bt no don't please

At let’s say I do CONTROL-D ¥

B: oh god

A: what did | do....... vhat did | do v
oh get back there ~

!

Ct can you turn into that .. turn that into a \
shorter line .. with a repeat is there i
anything in there that is reprated that you /
can turn°that into

Bs yes look . FD.50. .

At REPEAT -

BPRTMFD2DRTHFSARTN

L o.k. 50 wald you mind shortening that up
for = '

A m.. Basje . va
2
B: he can do it

C: no Ao no you can do that cause your the one
that saw that

Bi 1 dom’t know how
C: your still in the editor so your still fime 5

B1 o.k. so what do I do again ~n
At what s erall

Cr that's in the aha... vhile Basje works on

that then I'11 .... say you have usae...
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As

REPEAT B:

B:

At

B:

[}

[FD 5B RT 98

B:

As

B:

FD 20

A:

B:

A:

B:

.A:

Bs

t C:

»

'H

where'd it g0

CONTROL-K [ put

alright wrate that in then .. write the us
ya cosmand 1§ you know it |
I don’t

yes he doss

REPEAT repeat

repaat

repeat

repeat

reprat... 2 4

noe

k. 2 . k. now forward 58.. RT 98 ;

then you REPEAT.. how au.. just a minute
Just a ainute

FOMARD 28 then \
no wart ..wart Alr no

FO 28 RT 90

M..... k. we did this

oh boy.. slewp-

k. lml'sd

hey Jasie, gat to use the printer?
no

no

Friday

(B is typing procedure during this talk )

1]

hey Ist's look at a gase when it's...

<
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B: that's tosorrow Al

fr | know .. 1 wanna pick the gases.. pick
one before ...,. what, what are you doing
Basje
(lias reads)

REPEAT 2[FD 30 RT 98 FD 20 RT 98 REPEAT 2

i

<10

A

As

C:

A

C:

C:

c

C:

C:

i 1

now .. C

are you qQoing crazy Basje
lock 1t over before Basje
Basje.. look

what.. REPEAT 2 o.k.

o.k. follow the turtle

FD 58 like thts o.k.

you tell se alright.. here

then 1 did REPEAT twace like you REPEAT
this tmace

do it on paper and let se see your
dlready repeated 2

o.k.

k. here’s the turtle ...
alright he's there

k. we want to REPEAT

b5

k. FD S0 so we go up ..
then RT 99

RT 98 so faging thss nyl
thea forward 28 @

forward 20
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8 By and RT 99

BIRT 9
“ \ At and then do the sase thing again
Bi then
A1 do the sase thing again like you went up
here and like that so see .. so what's the
use of putting REPEAT 2
i C: ah..
Bt to make it twice..oh no 1t 13
A it is
8 L1 Alx you try 1t now.. wart a sec ..I want to
see soaething before you change it.. you

follow those instructions

Bt hey look ..1¢ 1 press CONTROL-P 3t°11 go up
there ..1f 1 want to go down one step ...it

goes
& At then REPEAT (he’'s working on the procedure)
- RT 98... it's facing this way now
3,8 C: alraght... s0 15 that a correct coamand..
try it _
)
B: what

{erases END and spaces to end bracket of the repeat list)

. A1 what are you doing
END

Bt COMTROL-C
Ri DEFINED

A1 0.k,

B: oh.. wm?
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D2.E7.683

fir = Al
i = BASIE

€ = CONNIE (teacher)

NOT ENOUSH INPUTS TD REPEAT:
JUST BEFORE LEAVING R}

Rt

NOT ENOUGH INPUTS TO REPEAT:
JUST BEFORE LEAVING RI 3

REPEAT

NOT ENOUGH INPUTS TO REPEAT:
JUST BEFORE LEAVING RI
T0R

EC

REPEAT 2(RI

L:

B

%]

A

L]

A

C

)

thea R!
tada there we go

how could you turn that into a procedure
then

R1 Ri

REPEAT 2 I

si vous plait

we'll call 1t a
REPEAT.. REPEAT 2 Ri

Bagje we're trying to make a procedure
10 REC

10 REC
no

10 no no no no. Ali
I have a better 1dea

{can't make out)

saybe he's trying to tell ae sosething
at the end of this tise ..we're goana do
this your gonna have a whole bunch of

bruises on yva

yes I thisk 50 I'a gonna have to start
wearing boots

AtB: RETURN .. EN D

-

phooay
RETURN

REC DEFINED
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//\

N\

REC

NOT ENOUGH INPUTS TO REPEAT:
JUST BEFORE LEAVING R1

L5

REC

NOT ENOUBH INPUTS TD REPEAT:
JUST BEFORE LEAVING Ri

ED (erases ED)
REPEAT

{erases REPEAT)
cs

REPEAT BIR1

{

©

NOT ENOUGH INPUTS TO REPEAT:
JUST BEFORE LEAVING R1

REPEAT

19

A

As

C

A

an

c

A:

A

A

Cs

A

C:

A

C:

A:

2
e

REC vait wait wait

Ali we wanted to clear the scrasn

0.k. clear 1t

it's not gonna work .. look

hey wait a second why don‘t we change..
RY

hessa that makes sense

ya we'll make a REPEAT 4 than so 1’11 make
sase kand design

0.k, try that -
Basje REPEAT 8 or 1

oh ya clear screen

0.k, o.k. sheesh

now REPEAT B
RI .. k just do it

why not

what does 1t sean not enough 1nputs
to repeat

let’s take a look at it then
hasa

how are you gonna at what you sade or what
you did

we said repeat 8 Rl so Rl w11l repeat 8
ya but 14 Rl 1sn't workamg...
put REC -

we have to look at Ri and see what we
didn't do.. 13 that gonma give yox what we

didn't do Basje
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NOT EMOUBH INPUTS TO REPEAT:
JUST BEFORE LEAVING Ri

8
REPEAT 16

(REC

5

NOT ENOUGH INPUTS TO REPEAT:
JUST BEFORE LEAVING Ri

€5
1]

(erases R1)

3,1

310

2.3,

5,8

A

C:

)]

s

C:

At

Cs

n ‘s just gonna watch for sossthing
just in case

it's so strange
you sake it as the other ene ?

did we look at those then

hut.. forget it

1t doesn't work

you tell se ,.how are you qonna find out
good Basje.... good start

R1 or REC »

4}
R1
what if you wanted to do look at both

there's a way that you can look at both
POPS

no.. your in the editor ... can you go back
Basje
alright if you want to look at sore than
just one progras there is a routine that p
you do you see .. would you please take
away the quote.. and put a bracket ..an (erases ")

opea bracket now what do you want to ses

{

(erases °)
R

€

G

o]

R1 and RECY

o.k. write 1a Ri

do ] l;au to put that
no no not in this case
Rl

o0.k. and.. what's left
n what

close brackets
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e

[ €: no
{erases 1)
Bt press return

& €1 see.. now you learned sosething new about
if you want to see soee sore than just one

B: alright thas

| C: o.k.

prden b o

&
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D2.EB.683

A1
I
C:

ALl
BASIE

CONMIE (teacher)

3

"

C: well how are you gonna figure out what's
wrong

M1 do it agan

L3 alrightt you..1'll be the turtle then.. you
and Basje tell ae how to g0

A1 REPEAT 2 FORWARD 58

8: qo ahead I'm just writing down
A: FORMARD 58

B: to #d more that one

C: I'm1n here.. o.k.

A1 REPEAT 2 FORNARD 58

C: alright 59

fe)

AL RT 99 =
Ci RT 99

At and FORWARD 29 then RT 9
+eo wait a minute tha bottos part REPEAT 2

C: Basje why did you put REPEAT 2

Bt well because like if we do this we're
telling it to do that then REPEAT jt°l)
REPEAT tuwice

Cs he's already here he's here .. and then
your telling his to REPEAT 2

A1 yva if Banje

-

Cs whara’s he gonna go to if you tell (it to
. REPEAT 2

§: oh ] doa’t know.. 'ob
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5 -~  C: do you think he knows
At nope
B1 no

[

A Basje ook .. the rays thing case through

here
3 C: so how can we fix that then
\ - A1 take the REPEAT 2 off )
8 C: try it then
., CTRL-N
CTRL-N
CTRL-P At how do vou sove 1t to here

Bt see | wrote down 14 more than one procedure
or whatever

i C: oh good
{Al1 soves along line with CTRL-F to the error)
B: ED then bracket. one bracket of it..
then 1 put up here I put space space-an
whatever

14 £: qood 0.k, 50 you'li reasaber that way
o.k. now how are you gonna delete that

s Av wth CONTROL D 7

5 3 see what it does
(erases error mth sucessive CTRL-D's)
B: heas

At good now erase that.. dumg. what
urites a D instead of a CTRL-D) ya back.. how'd you do that ~

B: how'd I do that I went ., that.. look 1'll
do it look ..like that ...
{erases END with control msuves)
b C: ya but we . we don't want that though

B1 | know
At keep 1n there
E

B: Mo Ali
{erases E puts PP CONTROL-P) than.. how do you get there again
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10 C1 o.k. what do you have on here that could
give you that ’

” B: F
3 C: whers do you want to go

Bs F.. forward.. I want to do 1t

A: oh no .. 1t makes spate
(presses F instead of CTRL-F) see

(erases F. does it again) Just do this Bas)e
(erases F. does CTRL-F this sakes 1t go see
{soves to end of line Deletes P and a blank line)
A: oh ya
¢ 8 C: careful
At now put end
{doss CTRL-N)
Bi yap
(CTRL-P then CTRL-F along the line to the end again) .
now what
- 5 C: well try what do you want 1t to do
B: I want to sove the cursor there
(Ali helps out) oh thanks
A1 now you put the end bracket
now CONTROL-C
- Bt 18 1t o.k. now \
4 C: | don't know s 1t
Bt nope
“' yl'-c-c “ m
(3] now 1t’s o.k. CONTROL-C
CONTROL-C
‘R3 DEFINED - e
; REC DEFINED Bt Ri ‘
Rl

[ ) . A: doesn’t look how I think it would

B: yaho

\ I Cioqood

81 well it's pretty saall
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s

REPE

at &

[R1}

s

REPEAT

4[RI

s RT 98)

REPEAT

(erases REPEAT ) C5
REPEAT BIR1 RT 98]
REPEAT BIR! RT 98 RT 98]

cs

¥

]

A

A

Cs

let's say REPEAT

now you can go ahsad and do the design you
want .

alright Basje 1'a gonna do € § return
o.k. o.k. I gotta do something
Bas)e.. REPEAT &

ya I know I wrote 1t doun there oh

no I's doing something else ..look
REPEAT look this 1s cool ..4

ya

now look watch this watch this ahs
Ri watch

Q0....(reprats over 1tself)
very good Ala

oh I know I know REPEAT 4 RT 08
o.k. !

REPEAT

4 ..Rl.RT 8
ya

I can do that 1n a sinch watch

let’'s tell ham to do 1t here like one here
and than another

wait ..first he'll do the thing

oh ya ..change the angle

0.0 hey Basje forward 28

hea .. k. do what you want to do .. sine
didn’t work out

iy



D3.€1.83

‘ At = AL

s = BASJE 1
CT\= CONMIE (teacher)
o A
o7~
’ 9
8
W

2,1

( ' 1

1 DON'T KNON HOW TO T1

n

' > LDAD
SHAPES
{erases SHAPES) “SHAPES

POTS
10 CAB

1 DONT KNV HOW T0-T1 5

)

C

C:
B:
A

A

:

A

A

At

A

0.k.
notebooks pencils......procedures

now let's try everything we did.. see how
it works,....... .
-~

see 1f 1t works

see 1f we stall got 1t... we can always fix
this

ya
1f you want to qo back to that that's fine
I don't hav'e all the stuff you do

1 don’t know

see if this "

ue didn’t save Tl., the little thing like
that

yes we did

look .. T

why didn‘t it appear on the screen
cause we didn't load it
oh ya that's true

load shapes 5

no the first one
forgot the dots

Ali

oh ya
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TO PATTERN (

10 HOUSE A
10 8t ) B: This one.. o.k.
cs
LOAD “SHAPES § o~ At no together
(erases §) 5 . .
POTS
TD HAIR [ b ‘ ‘
T0 CURLS w
T0 CAB
T0 PATTERN ¢
TO HOUSE
10 51 Bs they're not all in there
b C: how would you know what else is in theré
what's the other cosmand .. to know what..
B: catrlog
f: c7.alog
CATALDE v 1.0.0.
HELLO
SHAPESA ' . B: Iknow --—
SHAPES] . °
» SHAPESS -
SHAPES? 1 C: see hon
B: shapes2
LDAD "SHAPES?2
POYS
T0 .M L e T
T0 BODY P L
T0 DOME X - . C :
T0 BLADES o ," ' ‘
10X ) T
T0 I :5 -
TO DESIGN
T0 PROVER :S _
70 PROVER2 1S
T0 HAIR
T0 CURLS
10 CAB )
. TD PATTERN
T0 HOUSE
108 : B: there see TRI 15t
At there is no T
B: there is $0..72 T3 resesber that funny star
we did
in
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At star? ok CAB
B: no ..1look

the funny star

not that one

oh ya I .. 1t']1l try that again it's
REPEAT 18

B: obh no clear screen oh

A: what dad you do CAB for

(CAB is still running)

Bt aight as well not enjoy 1t

s -
At now REPEAT 4 no REPEAT 18

Y ' B:s I know 1 have 1t here

T REPEAT 18 [FD 90
A: FORMARD 98 LT 135

o B: Al..
L7135 ,
A1 put your space

{erases and puts 1n space)
( B: that star
A: let's do 1t smaller

B: o.k. CLEARSCREEN

s \
At FORWARD 19

B: no
REPEAT 10
At 8., try 18
PRy "

Bt §
A: oh
' 1 ¢ 4 Ct what are you doing
At we're trying to do a small one
Bt a real small one

‘LT 133)
3 Ct what éid you Jearn yesterday that you could

[ ‘ " - “ , 147 -




change that to larger or saaller
HT
At 5 5., ya we'll nake a new procedure

4 Ci o.k... tould you change the one that you do
have

Ar we don't have any for’ that
] C;)ynu don‘t have one for this 0.k,

B: no so we have to do T0...

10
A: star
SBT (erases SBT)
‘ B: ya 0.k,
SA (erases A puts TAR\) 10 STA.. oh what am [ doing
{erases \)
At hey what 1 put .. this 1s what ] took
B: TO-STAR ... §
1D STAR 15 ,
REPEAT 18 [FD :5 LT 135] A: REPEAT 18 FD :5 LT 135 END
END then STAR 20
STAR M1
B: that was 48
“A1 k that was what we made... k let me think
B: turtles not aven there
3 £: what dad you do
A: he mid the turtle
CONTROL-T it's around there
CONTROL-S
4 C: k. to sake 1t ahe
A: bigger?
cs
B: you just go
2 C: as large as the screen
At no no don't clear screen...
B: to bad
A2 sake a little one then bagger then over
STAR 40 STAR W




STN; A \

1,6

"
{erase 98 puts &)

[ DON'T KNOW HOW T0 BOX
—10AD *

(erases LOAD *)

POTS

Cs

B:

C:

C:

f:

Az

C:

As

Az

I want to make that box again

which box

that fuany one

all those little boxes \
J

0.k,

§
oh we could do that with circle too

Y88 you Caf..... ya.. 1 don't think we have
a program for that though

hey ya and then we can sake a cube and a
squire and show the lines insade of it

alright let’s go
k.
what do we do first

we have to do that box there ;
ya

is it loaded
yup

yes

BOX how much
BOX

90

no it's too big

we'll do a desagn

. Lo“n (XN X ]

‘Ax

C:

LOAD...

wait just put POTS see if it's in there
or not

good
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CONTROL-T

CATALDS

LOAD *SHAPESS
POTS

iy

cs

fA:

Cs

C:
A:
Bs

Lt

H
B:

Cs

A

ue don't have no BOL.... we don't have BOX
in our thing

aha *
we have 1t in SHAPES sosething

would any of those be in 1t.. o slse how
could you find out what else is in there

catalog

did you load everything froe catalog
everythings put on SHAPES2

and SHAPESS

we don’t have to go back to those us cause
we have repetitions and stuft _

well SHAPESS has thes all...reaeaber we did
it before..... LOAD "SHAPESS

no box

no what else i1s there
it can‘t be 1n SHAPESI
well we'll try

do you want to go through now and try to
fix up those ah aistakes

i

Ya ... first of all let's try yhes all
alright let'sytry thes but can one of you
then aha keep a list of what ‘s in 1t and

then as we go along we can fix it up

you can do that Al
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=’

03.€2.83

At = ALL
B: = BASJE

Cs = CONNIE (teacher)

C: so where do we start

Bt wait write thes down now... write thea all

down

(aaking reference to the POTS listing)

T0 STAR 15
T0 W.H

10 BODY

10 DOME

10 BLADES
10 X

10 TRI 18
T0 DESIGN
TO PROVER 15
T0 PROVER2 :5
T0 HRIR

T0 CURLS

T0 CAB -

T0 PATTERN
T0 HOUSE

10 8t

which way you gonna start
what about that one there

that’s the one that he mants us to keep
to ahs transfer evarything we have for hia

for him

whare do you want se to put 1t

why don 't we put it over on the printer

or over here.. alright.. which one we gonna
start with then

ahs ... SHAPES2 Al

no this is SHAPESS

ya we’11 do GHAPESS... we'll do ya we'll
go by order fros hars

k
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G

Lo Logo Logo Logo Logo Logo

you know why they have those

(making refernce to the LDBO on the catalog listing of LOBO files)

CATALDS

DISK VOLUKE 254
A 2 HELLD

T 2 SHAPES, LOGO
T 4 SHAPESH,LOGD
T 3 SHAPES3.LOSD
T 2 SHAPESS.L0GD
15 SHAPES2.LDGO

LOAD *
SHAPES

POTS

B

LH

"B

CH

M

At

B:

cause to know what the thing 1s

it's fun

K. there ‘»

now do SHAPES

k. do SHAPES.. SHAPESZ no SHAPES
ka LnAD Fae

SHAPES

POTS

SHAPES ’
k. there... hun?

alright that’s o.k.

that was 1n SHAPES

well we're just gonna have to see
everyone has the sase thang

well that’'s why we want to fix 1t up don‘t
"e - 1

k. STAR

5

Wn
W..M...q070n
BODY

BLADES DOME
n;) DOXE
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I

.n

- H

-As

-H

Bs

A1

Cs

9 C:

® B

A:

As

we

As

thes BLADES
)

ya
then X

TRI 8.. TRI §
qo ahead TRI 8

TRI § DESIGN PROVER S PROVER2.....8
PROVER2 5 1t's already thare

PROVERZ 5

HAIR

HAIR CURLS

CAB PATTERN HDUSE and 51 that's it

0.k. usually we give it a name of al) the
ones that are sisilar like it ah..

like PATTERN and CAB

aade up something else but uha .. let's see
how we do.. o.k.

k. now
we‘ll have to make a new BOX and then

k. wa're gonna find out if these work
then if they .. see what they look like

no they work they work

no toc see what they look like

we tried everyone and we d1d STAR § right
now

write CONTROL-L .. 0®
why

then we see it

oace you press CONTROL-L it goes

draw it .. or check it out.."if it works

°
)
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9 Ct or describe it
' At windmill
S - Ciis this saved.... STARS §
BJ:. Vup{..ya'
A: nope
5 €: was it saved
A1 ya 1t was it vas saved
- B: we never saved 1t
A3 because .. 1t was on the thing

3 C: but does that sean 1t was savad

B: no.. we’ll save 1t at.the end

A1 o.k. we'll save 1t at the end

1 * L1 o.k.

] .
- B: BODY
BobY A: what's a BODY.. oh ya

Bs there it is

As then a DOME
DOME

Bt oh yes

A1 he does one there

3 C: now why did that happen

Bt because the turtle was facing.that wmay
. looks goad that way

A1 ya looks like a .a.. ya looks like a looks
like a can of drank or sosathing apple
behing it ’

§ “Cs what else does it look like

“! ..llh. lDOkI l‘k. ses
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1

TR (variable input)

Cs

C:

A

C:

«c -

if you put it that way

a bark of a kind of tree or sosething
sticking out like,,

sem how we all look at it differently cause
whena I looked at it .. I thought it was a
sug you know with a handle

ya .. when 1 put 1t this way

ya

and it looks sort of like the white house
you knos with that big thing there but 1t ~
should have been in the mddle

oh va
k. BLADE,, this 1s gona look ugly
blah....from over here vyus vyua

k. that’s it cause the angle was wrong

ya

X

oh yes ! marks the spot......
o‘ .

try S... well we'll just put anything
nyup
nyup o

nyup

r

nyup -
BESIGN I like it when it does DESIGN
wait you gotta cleir screen before you do

DESIGN

oh ya
CLEARSCREEN
12220p

¢
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DESING
I DON'T KNOW HOR TO DESING
CONTROL-S

DESIBN

CONTROL-L

3
° { DESIGN 15 coaplete)

LCcs
1 DON'T KNOW HOW TO LCS
s

PROVER 0

cs

At

A:

B:

<3
e

L:

B:

A

Bs

Basje you know how to spell DESIGN

I know... I know how to spel]l DESIGN
no? o.k. tell ne,. DESING

oh ya.... D.E.5.1.6.N

return gargle gargie gargle...
CDNM'L. seceers CONTROL'L hul’fy ”

there's one thing I don't like about this
that big thing 1n the midile

bah looks..

that

1'd rather have a lnttle square
no no it's alright

how would you take 1t out

just 1p 1t...

how i

out froa editor

ya but then the whole thing won't go

~would 1t

very good .

I don‘t know how to
k. now what

PROVER S.. how such you gonna do it

12
PROVER

forqot what PROVER looks.. oh ya
put PROVER 58 .
PROVER2 S what's a PROVER? §

I don’t like 1t though
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[}
B:
1 C:

At

sase thing I think
oh.. I know no ] know what it is
there ‘s soaething else we have t/o do

oh ya we have to..1t does a butterfly thing

(PROVER or PROVERZ is being executed on screen)
\M

s

HAIR €8

CURLS (8

o

C:
As
]

At

sase thing

no cause we don't have that big thing there

oh ya
how about a butterfly ..you didn't

it cleared screen right away .. put
CLEARSCREEN and return and 1t 22222t

when

when 2t was wrating

oh... o.k.

to bad we didn't save our butterfly... we

could do 1t again today

&

ya we can do that ..o.k. what's next- °
HAIR

oh right watch this, watch this
look all 1 do is.... find the R
there and then 1 just do CLEARSCREEN

prass return .,
soae hair

that was a little hair that little round
thing

oh ya that was just a start of it

”

now CURL
CURLS

du du du ..du du du ..du du dusp dump dump
w w0 wo nice hair line
(can't sake out.....)

stop ..... stopped

s
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CAB

CONTROL -5
CONTROL-L
s

PATTERN (5

HOUSE
(4]
51

cs

CONTROL -5

B: k. CAB ~ ;s

A: ok we know what (AB does voos voom voos...
B: see what it drew Al w1t wart wart

At he just didn 't want to jorn that thing

Bt (laughs)

At now PATTERN patty pat pat pattern 1n the .,
Gt Ala I can't make that one out

At 1 yust went like that

B: hey I didn't see PATTERN..well PATTERN wis
Just one of thea

A ya

Bs PATTERN was )ust one of thea

At I know used it 1n the CAB

B: k. now we'll do HOUSE

M without siking anything

Bi a lovely house.. see what HOUSE looks like
At Sl 1s just like ..

BtA: neow

A: we have to sake a box...now we have to sake
2 box

Bt hey look they copied us... oh but theirs is
better

{: what would be the difference betwsen that
one and what we did

{BI ours has a line there
A1 ya ours is ssaller
C: alright and 2 you wanted to sake 1t bigger

A § (refering to using a variable 18)

]
b
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1,3 C: right o.k. .. can we group sose of these
together

i

B1 hey they got a they got a different one
ya we Cin we can..
(unable to decode stateaent)

At hey I knos how we can sake a good design
take X I sman BLADES then you repeat it
around ten tises ., each time RT 1§
soaething like that

B: no look look look look we can sake the
! windm1l by just puting the body

At we ;lmdy aade the windmll

B: no no BODY then DONE

A: then TRI no just TRI S you can do then

or TRI 51t doesn’t matter..., and then the

blade and then the end so we don’t really
need these this this this this

B

At yes we need BODY
Bi oh ya it's true we need it

At I (not clear) go back

- 1 " {1 0.k

B: 1 didn't know what | was thinkin about

L C: do you want to keep the general nase SHAPES
o then to include sverything or do you want
\ ' to start breaking it up a bit.
’ At keep it .
-
4 1,3 Lt keep it alright what about the other files
’ : o then

©

M other files? they'rs all the sase anymay

B well we'll try
". @ 4 Ct do you awed thes

A ya
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POTS (same listing as above)
CONTROL-T
LOAD

*SHAPES4

(reffering to the red light on
I DON'T KNOW HOW TO POT
POTS

2,4

A3

Al

w
P

®

B:

A

:H

w'll try

ERASEFILE. .we'l]l ERASEFILE all the way down
to except that one

YOU SUre we.. R
k. s0.. LDAD.,, LOAD SHAPES2 °
why 2

cause we'l]l see 1f they're all the sase
they probably are .. SHAPESA

we already did SHAPEG2
k. then SHAPESH

sase thing...... stoppad
I know

1t qoes again.. what is this

the disk drive)

A:

A3

A

C:

C:

stopped 1%'s gonna go again watch
wooo

see same thing exact

STAR ,, ya

ERASEFILE.. everyone except that one
which 1s the last one

SHAPES?2

well are you sure .
no way

0.k, check it out first

no np this 1s SHAPES thiy is SHAPES
that's GHAPES and tms is SHAPESA do you

have everything 1n the sase one before you
chiange anything

yup
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€1 are you sure
Bty
A1 no

{laughs) no

C: how are you gonna check 1t

A1 check SHAPES]

C: wait a second before you do anything...

you know

check out all the shapes

Ct you know what's 1n SHAPES how can you see

it SHAPESA has everything in SHAPES

At just look at ea

k. why don't you both look at it and see 1f
averything is in there

¢

A1 k. read thes out
B: §TAR S

A got it

B: WM

As right here
B: BODY

A1 yup

B: DOME

At yup

Bi BLADES

A1 yap

Bt 1

A yup
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MSB: TRI §

- A

- 4 :

\ n

. Bs
] L

[N

l ]

Bt

ERASEFILE
NOT ENQUGH INPUTS TO ERASEFILE A:

ERASEFILE *
b s

B:

SHAPESY
{ Ct
A

B
A

>
B

——r—

DESIGN PROVER S PROVERZ 5 HAIR CURLS CAB
PATTERN HOUSE SI

ya alright so what are you gonna do to
ERASEFILE

erase SHAPESA

dha  ©

ERASEFILE .. points

right

Ali

ERASEFILE,.......not enough inputs..
he wanted to ersae the whole file or what

if you wanted to erase the whole thing you
have to be careful about that you say
ERASEALL.. and that's dangerous so don'.,
unless you want everything gone

SHAPEEA

o.k.

and other ones too

Ar come on srase thes

phooey on that
next tise we do 1t on your disk

everythings on sy disk

ue'll change that

ya

now what

ERASEFILE SHAPES §

<0
s
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3 €3 are you sure that everythings on SHAPES 3
¢ B: no
A yes

B: nowe're not .. look
LOAD "SHAPES LOAD. ..

At if it's on SHAPES it should be on SHAPES 3
cause SHAPES 3 we did aftervard

b C: ya but you'd feel bad if you lost soaething

POTS
B: ALl

(sase listing as above)
iz see its same thing
| C: k. go ahead
" Bs alright STAR §
A: I qot it o.k, WM
B: ya

A: BODY DOME BLADES X TRI S5 DESIGM PROVER S
PROVER § 2 HAIR CURLS CAB PATTERN HOUSE S1
L060

B: AMM...... where are you Al
ERABEFILE *
- A: oh ay god we have sixteen

B: ERASEFILE ..

g A: SHAPES 3
SHICGNTROL-A)

B: hey

(uses CONTROL-F to get back)
, APES SHAPES 3?7

At yup .

B: yup )
As open it Bas)e
B: no .. it's my disk

" A: see you stopped it you touched it
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a

A

A

]

{ €:

A

LOAD
B:

A

*SHAPESS
B

POTS

A

ERASEFILE

. B
*SHAPESH (erases 4 )

E -
by

A

o
[x]
-

\

I didn't even touch it

erased all the shapes

no .. we mant..

we saw SHAPES 2

ya but you ..well o.k. whatever you like

well which one do we wanna keep.,SHAPESZ or
SHAPES

we wanna keep SHAPES we wanna keep SHAPES
1t’s better than the nusber next to 1t

alright

LOAD ~

I'a gonna do the work

oh ya goona do the work and that's the
only one the one thing 1nside 1t,. then

SHAPES w11l be sixteen

there's SHAPES 5 da da da da da da da da
STAR S and bl bl b1 bl bY1ll b

just erase 1t
if 1t starts math STAR and ends with S! we
know 1t's the one

Ya....... ERASEFILE..
hu Al1 you just erased SHAPES

didn"t you write 4
no

you didn’'t

you pressed return

you fellas ara goona have to be careful
about this

k. doesn't aatter we'll keep SHAPES 5 then
no .. ya.. keep SHAPES 3

alright but that I think teaches us a
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[

1,3

lesson
B: his a lesson

Cs alright ...... 0.k, that was a good idea
alright how can you see fiow mhat's on tiRre

B: where...... on there
A : LOAD

B LOAD
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' D3.E3.83

Az = ALl
¢ = BASJE
C: = CONNIE (teachery

“

PU
9
* ? 8
3; 8
. ) PD
| :
|
FO 58
RT 120

@

At

A

A:

* By

-
!

A:

v 1
[}

0.k, you tell se what to wite Al",.
PENUP,, cause we want it up here

PENDOWN - C

PENUP cause you want 1t up here

no sake a line when you go up thnﬂn

ya but then we can’t put the face hers

you try 1t yourselt Basje and see

0.k, PENDONN

you tell him what to write....

o.k. |

then we'll reverse 1t... you t‘ell his..
s .

the other tiae when we were making
soaethang I had to tell hin what to wite

\
L

now .. FORWARD,.
the pen‘s\up..PENDOH

PENDOWN
PENUP

no we won't put PENUP

we won't put PENDOMN either
argh -

k. now FORMARD...FORNARD 30
2008

RT I

today I sight be able to stay uatil 12138
cause ['s walkin hoee

v
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TRID lsrases 0) '

i
b}
’ 4
\.__5\\\ 3
\ ' %
{ T 8 3
. !
v CClerases C) LAN

1 DON'T KNOW HOW T0 CLAN

CLEM

A

C:

1

Cs

As

Cs

As

C:

As

A

As

C:

TRI

from .. you know where | live ..
by Sood Shepard

ya.... TRI 4

I's gonna walk.. TRI 487

no TRI 58

1]

ya'l

TRI 58 nyup -

that's hat wrong direction

lovely hat .. I love it... 1 lowe it
0.k, 50 can you us\n that

wrong direction nope

what would you do .. why

cause..us probles is we don't. want it

ya but could you use the same cosmand to
do sosething

ya ... change the angle
oh ya .. RT but transfer to sosething
well

what are you doing now
CLAN?

clan hu

CLEAR OR CLEAN....

nuyp

ok CLEAR to;) it works.. oh ya

k., vhat's the differsnce between CLEAN
and the other one
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i
CLEAR
[ DON'T KNOW HOW TO CLEAR

CLEAN

FD (erases FD) RT 90

TRI 5B
L ]
e °
5,2
1

G

A

C:

At

€

L1

C:

A

A

A

At

B we can alvays aake .. we can always change

s

C: waat 2 second .. what could you have done
1n what direction was 1t.. it was this way

Bt | know we can just turn it here.facing that

o

M

nothing
us hua
well it didn't go HOME

o.k.

see.. | don't know how to clear

oh that's too bad X

no no no betwean (S

ch

and CLEMN

k. now RT 98

we have to go up don't we
you'll see

RT 787
nyup

IRI 58
this 1s better

{laughs)

a little better

the 1V
ya but...

0.k. just erase

and to sake it

way
right

ya.. oh yaright

o

148 o

-

-~

o

(Y




‘ LT 1899(erases 90 §

Fb 50

LRI 9

e

no sake it facing this way.. k. it's facing
this way

By there

C: well try both ways and ses

At it's gonma face this way

C: well I'a not sure either so let's try

A1 I'e sure
what ‘s he facing that way for

Bt k. RT something

At hundred and 89
ya that's right... TRl &8

B: I know what's gonna happen
I know what's gonna happen N

M it°s gonna be good right

B: nope

At why not

C: hases

R now

Bt cool ., right?

At this one done ..npther direction
B mt'i -

At thisone sother direction

Bi this on o -— ection (suabdles to copy Ali)
no first of all we have to it over here

A: FORMARD ..FORMARD 50
1 quan fgjhgbci (mimc)
At now ... RT 9B

Bi the wonderful wizard of 02
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Al

X 5

CURLS

PE
BK 5
PD
LT 9
D 3¢

HT

bt
3]
]
B:

B:
As
Bt

f:

B:
Cs

K3

B .. the pen’s up eh.. down | eean

ah a o.k. .. now

CURLS

you took the words right out of ay south
{garble, sounds like private drinks)

267

{reprats garbie) -
keep it caps lock eh

ah not bad

should have kept 1t there

its good like that .. cause then i1t's like
it has a rin there

ua ha

hey ya.. excellent

stop

alright

now PEMERASE this and put 1t

ya .

on there

put it on there.,.. just PEMERASE
BX 3

PEMERASE ,.BK § ) . e
then .. LT 98

and FORWARD 3

{saking squeaky noisas)

nice

Aice hat

178



81

KM

RV 180

B

Bs

]

A

B
M
B
CH
B

A3

B
A
Bs

M

'

C:

now get over here and

now 1t looks good like a witch

no

just joking... k. put 1t back there
put it back uhe‘n

where 1t was

SHONTURTLE

right ? .
ah... disappearing trick

I'11 try a disappearing tricI;

K 10 ’
o ohu?

BK 18

I have the hiccups.. hic

good .. now RT 188 . ‘
good.. now we go FORNARD for the thing right

the pens down K
facu;q.. pen’s down?
pen's down ya

put 1t up then
FORMARD how such

PENUP 0.k. wart.. we want to sake 1t’ like
this right

Yd ya.. YA YA ya
{

chin

$0 .. [ don't know.. his tounge...
[ don’t know

a square tounga? |
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&

"b

L3

Ce
Bs
£
hs

Be
L}
B
GH
Bt

At

M

[

well it's a square quy... block in here

<

(sunbles soathing, not clear at ail)

let o¢ see ay disk Lot se see oy disk Jet
ar.sap oy disk

“oh ya aake windows for the eyes

1

ha ha ..ya

whose disk 1s 1n there now
sine ’

oh that's your..
bankstreet .

oh

we'll sake 1t like this.. o.k.

Ali are you staying t. are you staying tall
120

121302 ya ' ask

I

no 1 doubt 1t

I'a qonna play with the joystick
oh you gonna play that gase
frogger?

ya

ya frogyer

saybe if Ken siays sh -
Ken and Kirsten

eh?

Ken..cose on let's work

A k. now... k. FORNARD
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Bi pen is up ¢h

At whauu PENDONN

PD :
Bt then why d1d you tel]l se to put the

PENDOWN DIDN'T OUTPUY TO FORWARD pen down didn't output to forward
PD ’

. At now .. FORMARD ..58
Fo 38 . nice face
Bt doo

At now.. RT 9... to sake the face .. the
chin coaing up... reassber me aake the
! last there
B: the wars...k. there's a good one

A1 k. FORMWARD..

Bt sars can be BODY..... no BODY's gonma
be too big

At ah who cares

B: should have been BODY §

C A FORNARD 38
9 &% you could change it
p Bs yup
FD 38 .

i1 FORWARD 30... now FORMARD .. 20
2 saking a square arsn't we.. square head ha

AR |
3 C: what could you have used for the ahm head
instead of going all those directions

RT
Bs block soarthing

9 C: ha so how about including that in your
o written oar so when you do it

N ’ B: oh no because then it'll go tch tch tch tch
A ya
Bt across right through there

Y v Y il

173

‘¢




6
18
. b
S FD S
HT
7
g
sT ﬂ
\ 2
KA

At oh 1t's going over there ya well
too late

Cs ya but when we redo 1t
A: if we redo it
AkB: {laugh)

€: well 1f you want to show your parents you
will

Bt we'll redo it we'll redo 1t

A: FORWARD 58

B: hey that looks pertty good

As pertty good pertty pertty

Bt we can make this into a procedure
As now ue.‘ll nake our BK

B: to closn brbrbrbrb

C: ya.that's what 1'd like to have done by the
end of the class

B: o.k... what tise 15 it
A: BK

C: it's.only ten after nine
Bt 0.k,

A1 BK 20

Bs now work fast Al cause | want to do at,
soae one's got to prant it out

another kid: do you know where the frogger 1s

B: no
At Kenny has it s

aks are you sure it's fr9qg|r
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LT 9
F s

A T
FO 18

RT 9

LT 180

FD 5

PU
FD 58
FD (srases FD)

‘ PD
FD 5
RT 90
LT 168

{not included 1n rata)

Fb 18

1]
ak:

A

A

A

c

of course.. and chop lifter too
whose Ken anyway

Kenneth that quy over thire

the blue.shirt

the quy over there

which quy I don't see any hes...LT 98
Iotta guys there

FORNARD 5

saall ears hu

(AR
FORWARD .. 10

LT o
now FORWARD 5

there's our ear now RT 98 no PERUP PENUP —

PENUP
FORWARD S0

now where were we
we were there or what

did you put the pen down

did you hear about that aurderer
that guy who killed at NcDonalds

1sn’t that awful

killed at McDonalds?

yup .
what did he do

like there's

crazy psycho.. just shoots everyone that
noves?

ya
he shot how many people

20 ..and injured soam.. he k1lled 20 and
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¢

u

(R |

FD 35

CONTROL-T

L

)

-

c

]

c

-

e

C

C

At

c

A

h

and ab took 5 5 policesen to shoot hia

what 1 couldn‘t figure out was how come
it took thea an hour and a hal¢

an houwr and a hal¢?
to qet hia

well .. 1t was pretty hard to qet down pf..
1t would just hurt pf.. pf

no no no why did it take the police an howr
and a half

for.. to kill hia?
ua ha

well saybe.

to get to hia

well saybe

that's a long time
ya

I awan you know 14 they knew he was in
there for an hour and a half

ya

oh well there sust have been sosething
we don’t know

they didn’t mss their death
uell no maybe they weren't there until..

hey where are we... FORNARD 5.. CONTROL-T
FORWARD 5 .. RT 98

iait can ] borrow this for a sinute

now LT 98

;cold

“1 have another baseball gase today
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iy

PE

A

By

A

)

C:

A

A

A

A

B

I have anpther soccer gase today
sase place

Yl_

alright

tuesdays and thursdays

we're gonna win the gase today..yntérday 1
was one for three for the line

what does one for three sean

like you went up three tiaes to bat

us ha

and you only hit..you only got on base once
was pasy a yes. ah. I. yesterday 1 wasn't
feeling well last game ] wasn't feeling

well

hey it doesn‘t do 1n basebail like they do
really fast prtches 1t’s not even fast at
all eh?

our pitcher whips thea ptew

1 got whiped raght here once a long tise
200 pow aun..l got out of the gase...
cause | got hurt

we're at 18

we're ak left 99

FORMARD 3.. then LT 99
now .

k. now what are we gonna do -
our eyes.. PENUP

PENUP
this 1s qonna go fast .

ya it's_ fast
cause we know how to do things as

procedures now
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o e

FD

(erase FD ) BX 70

BK

C:‘

B:

As
B:

A

B:

f:

GH
Cs
[ H
all laugh

C:

this is gonna be our shortest the sars gomna

be as big as the eyes

no... your kidding

no .. FORWARD 20

what kind of shape eyes they gonm !l

window shaped
oh Ali you said FORWARD 98

Isad 5s028

FORWARD 98 and you wanted 20
no .. to get back 78

vooa

{sunbles)

what?

ah. FORMARD

BACK

how can you position the syes
we vant the eyes up there

one 1n the mddle

no.. right there,. right there
cyclops i

we'll make-thes together ones gonna be

saall the ear then the other one

no
yes
oh... cross ayed

o.k.

1f you wanted to put thea like you have in

your diagraa

478
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K

PD
Fo 1
RT 9

1,8

C:

Az

Cs

B:

A3

fs

Bs

ke ui(..j?vid. it 9
right

it's 58 right

yes

very good

0.k, .. so then what that's

‘k. we'll make .. we'll make the distance
between the eyes and the edge of the face 1§

right

and then there:s and then

ang then how auch left ... 38 -

right

ooo {5 for each eye

alright try it

well 18 for each eye and 1B in the aiddle
yald n the aiddle

that's a good way to figure it out..
alright let’s go )

now.. BK 28
BX 18
BK 18

neow )
why don‘t we just go back to the ears &

now FORWARD 18

you just..

PENDONN FORWARD 18... happy

now., RT 98

yesterday I went to the depanneur I got

a whole bag full of gua.. well 1 gave sose

179
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e

FD

(erases FD)

U

" REPEAT

L1

FD 18

RT 9

alot to sy saster
At REPEAT
B: finished it all though
N\
At REPEAT

¢

C: why don't you buy apples or fruit orange
juice or #ilk

. B 1 doues

FORWARD how much
At REPEAT 4
Bt cause at Perette’s they don't ha:n fruits
A: FORWARD 10
C: well there‘s domimon.. not doaision Provigo
At Steinberg’'s.. REPEAT 4
C: I’'m gonna open a store one day
B: what?
C: just for young people
B: ya
C: only fruit vegetables
A: vegias blah fruities ya
B: hn apple )
At FORWARD 10 RT 90

B: FORWARD 10 RT 99
ha

Ci he
At now RT 9).. LT %8
C: again what could you have used

1600




Y

1)

{erases B0Y)

REPEAT
{erases REPEAT)

e : BOX 18
1 DON'T KNOW HOW TO BOX

-

REPEAT 4L FD 19
) RT 993

c .

¢

M

"]

c

we'll use it for the other one

va LT 99  now PENP
ha.hn.. already did that
FORWARD 18
BOX
BOX 18 .
da da da... no we don’t have BOX
ya w do
no we don't
we do
resester
oh vait's true we didn't et it
look just do it even
now REPEAT
why didn’t
caust we dadn’t save it yesterday
we didn't save 1t... watch look
no wa did .. we sived 1t but resesber
you said when we were trytng to cancel all
those thing out... when Mr, Stenzel cancel
ay thing out no yesterday.. 1t said
1 DDN'T KNOW HOW T0 § the BOX thing
I DON'T KNOW HON T0 BOX )
o.k. let's resesber we do have to do that.
then
yup ok,
have to do sase thing REPEAT 4...
FORWARD ID,.. REPEAT 4 FORNARD 10
RT 98
ah PENDONN
1681




At right
PD nice eye ®h
REPEM} CFD 10 RT 981 we'll call 1t blocker.. blockhead clown
1 C: good

8'/ that looks good )

r

A3 now,.LT 90.. sake a nose a square nose like

L1 - . no sake a circle.. hay
NOT ENCUGH INPUTS TO LEFT sd now we’'ll have to sake BOX § and CIRCLE §
RER |
- Bt carcles.. CIRCLE §
i
1, C: that's ‘hght

¢ v

~.




‘ D3.E4.83

i A1 = M
o B: = BABJE .
. v C: = COMNIE (teacher) .
J
B: sake a nose’for the clown ;
N ) A1 circle.. first you have to go PENDOWN . . PENP
P .
pow?
B: pow wom.... pOW MOW POM NOW.. formard
FD§
A: now we’ll make our nose. , REPEAT
REPEAT .
B: 360 SO T
" Ao
( B: 1t's a circlaisn’t it
M i nym want to 3010 on to go to,.
( Bt no sast 368 divided by blblblbl
Ai REPEAT 72 55 wouldn't that bring it an
: B: no
8 ' C:letaeseetwe'll see if 1t°1l wrk
. A1 look we did uss REPEAT.this has to be right
, : 1t has to be a quod one or 1t’s gonna make
-3 line and we can‘t erase 1t
= ,
C: oh o.k. sO
A: it's gonna be...
4 C: what is your idea
’ As well it's REPEAT
9~ £: o.k. put 1t down mw can maybe look at
it both of you and sae
. A1 72,., FORWARD | RT 59
4 Cs is that goana work out do you think
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72UFD

>

- A1 not 35 . *

C: well..

¥ no ) /
TI'T ¢

B: wanna try ' ] ﬁ R

o~

(i resesber.. ahe what was the 1aportant thing . s

l.ﬁt (T ] v )
At they have to sake 380 . -
U1 atd do they
Br 72 and 55 ) t

o e ¢

At ya 1 think so wait...oh no that wag 5 ¢h..
* | reseabsr ,.that's §

C: smen

C: check 1t again ' . 8

B 72 tines S .eeuens yos - ‘ . l
B FORMARD what .. 102 . " . |
At 1oeesa RTS
B: good it was wrong . . .

M1 good ..1sn°'t PENDOWN .. (not clear) - ) ..
I have to sake 1t saailer now

B we'll do a box - \
C no let’s continue o I

B traangle nosa ‘ ' .

At I know REPEAT ‘ o .
l N R .

Cs it's really good to ah..continue wath this
one . C ¢

A REPEAT 3b . Y N

LY a

Cr-Basje how would you do that - -



' . '}
REPEAT
B:
8 = C:
B:
36
[H
IFD |
L7 18
B:
'H
PD
REPEAT 34 [
B:
fA:
FDS ilerases 5 1)
11T 10
B:
1,9 C:
B
2 C:
ol
As
2 C:
B
3 C:
fr
1
9 C:
Bs

REPEAT 34 un RT 10

I-don't know

wall you can try -
REPEAT

wait 35 ya FORNARD 1
(ST I

yup

nope .. right over the nose

that's thas part and that doesn’t sake
anything.. try .. 1t was good.. anyway

“PENDOWN

REPEAT.. how suth 347
ya that ‘s what you told se to do
FORMARD 1 LT 10
4
4o do do do... nice nose
oh yas

alright.. o.k. Basj)e ! mant you to just
Jook at this for a second

usha

~

1§ you wanted to have a saaller nose ..
aven than that

saaller than that

saaller than that.. wait a second

do the door knob

how would you do that what wowld you have.
it’s nsy . /

just wait for a second.....] want you to
think about that one

well first of all it has to equal I
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€t o.k. so what would you do

1
-

B1 this would be lower

alright (\’§<

. Bs like.. lower and this would be higher

°
(]
-

Cs o,k. and then

Bs this would stay the same

€1 a.k.

At like thi.ciciinaevanniss
Ct ya that 1s an option but

A: REPEAT

£: your right you do have to be careful about
those 2 figures alraght -

B: not those two

Cs no no those 2 yes

D)

At now for the for the a pupil in the eye
we'll make a little “door knob like we did

i C: o.k. great
At that was REPEAT 4.. FORWARD .. '

B: wall first of all Ali we have to

At no FORMARD 2 is better
’ : ) Br PENP ......... wait a sinute here ..

- i £: good idea Basje I was )ust about to sugoest
that to you

- . At hi ha.,. neow.... cut herec...eo0e 0.

-

B: PENUP

A ya .. now BK,.

[ 4 Bs 12



3 (erases 3) 5

RT 98

)l

24

A

]

L

G

A

Cs

C:

A

(]

A

C

L

3
bawk bawk bawk
now RT 9

wait a minute what was that cossand..
to find what the angle was -

oh ya ... to sep i1f 1t was in the right
direéction

ya
P
\

that was ... uhe .... forgot
print....
angle....

what do you say when your going’ 1n one
direction

-

print ...ah...

4

which way are you .....

straight
which way aa 1 ... '
facing
facing .. what's another word for facing
facing -
vhich you a1ght ask sosebody aha.. 1n which
way should I...
.
look
an order to get soee place )
which way do 1 go
walk
head ’ .
head

- 187



\

] C1 (laughs).. o.k. .. heading

‘ B: head

At head

- . 9: heading
f: oh ya heading

3 C: why do you want to use this one

L B: whach one
b C: why do you want to use it -

B: oh no | just wanted to write 1t down

A: no .. we don't want to see it
. s

- § C: what would be the use of it
. A1 nothing .
‘ - B I dnt;'t knou‘ '
( . : At well he already knows RT°0

) 4 C: no but what it you didn’t know

At then we know where we are

- -

i C: o.k.




D3.E5.63-

As s ALl
B: = BASJE
C: = CONNIE (teacher)

REPEAT 4LFD 2 RT 70)
HY

51
PD
REPEAT 4

[ FD2RT
(erases 2 RT) 2 RT 93]

L1 -

At
B:
At
B:

M

A:

B:

At
B:
At
B:
L1
B:

1]

now

what is it
sosething crazy
to block in the

clown... REPEAT & FORWARD 2 RT 99 return
HIDETURTLE I want to see his pupil

how could you if the pen was up
aw ., PENDOWM then aw just when 1t was
soaething good

now watch ..gonna make a pupil with one
REPEAT 4

I know

4... 2 .

wait .. eh eh eh Basje your space

now 2 RT 98,. now watch this da da da da
we got 1t

nyup..oh yes now wa'll do another one there
like

ya we'll do REPEAT .. J now ..no REPEAT.
no the sase size same size

forvard 3

su; s12e

no.. want bigger.. can hardly see ua
it's good Like that... *

na

ya

what do you say
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“
= A

51

REPEAT 4

L1

B: 1 don't see what's wrong with it

A1 what do you suggest

2,6,8 C: what do | sugqest .either one would be fine
« " try both

A1 ya .. try both
’ 8 Cs and if you don't like thes go back
B: what's wrong mth it like that

f; coae On let's make it bigger

Bt leave it like this leave it Like \his
A: bigoer.. can hardly anxt
B: I can see 1t

. As now REPEAT 4.......REPEAT 4

: FORWARD 3 i

( FD 3 RT 90)
Bt is that better you sajesty
Ar yes it's hetter.. it is isn't it

1 &Cx both ars fine




03.E6.83

fr = ALI
B: = BASJE
C: = COMNIE (teacher)

At now we'll gat it back there.. SHOMTURTLE

51
’ 3 C: what's the procedure that keeps repeating
1tself that we really should bhe doing
PU , o
’ At box
p -1 1 box..... )
At S
9 & v‘ eonefiak/ lut’s try to get this going so
we—cap gof 1t 1ato our procedures
. A1 PENUP BK
BK
B: BACK,,
M 28
n g
By oh they're printing that today (other group)
At good now we'll do repeat... 4
JREPEAT AIFD bla bla bla bla

Bt we put the brackets there
(¢rases line)

U

REPEAT 4 A: REPEAT .. 4 ya .. forward 3 RY
[FD 3 RT 9]

B haaaaaaa
At PENDOWN, ? ‘

) A .
Bt Kevin arent you doing sosething

(Kevip 15 fros another group cose to watch) '
~ .

o Kt ya but um Kashif's on the computer
he needs trouble.. he needs help

At needs trouble hee
REPEAT 4 [FD 3 RY 99)
9 [t how about you helping his

K a@?

‘;y)
.

P



Y

STY (erases Y)

REPEAT

4D 2 R1

(erases FD2 RT) [FD3 .

{erases 3)

2

RT 98

£: va
Ks he.. he's us doing the Jﬂitw

As so go and help his with the editor -

C1 what did happen

B: cause this one we did two df thes

-

At wall let's do 1t again then

3 4 FD 2 then 3 agaan

u

B1 we know.. (1nto mc) wiil I record

C1 shhh

At o.k. now REPEAT

B: REPEAT 4

A1 no brackets Basje
42
RT 99
ya spin it.. hideturtle

satisfied?

K

At yop
B: there that was better

C: ya that's nice

B1 now thw south

v
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D3.E2.63

Az = ALl

B: = BASJE

C: = (ONMIE (teacher)
B
A

A

As

A

B
As

1,8 €

Q

now the south

right

Az4B2 bllll

it should be square

rectangle

ya

BODY

don't be iruy........leqs lags legs legs
VoVaVaVoVoVoVey MO

legs lgqs

no we have to sake 1t saaller

but what do we have to do with the oraginal
\egs - -~

shorten it

what does that require.
5

ya

hey let's sake every figure S
e could sake him a little bigger

at the and at the end
we could the windeill even bigger

that's right.. 8.k, let's finish this, aake
it into procegures and thea try it o.k.

* 7
ya ..we can sake our patteras so saall then

193 -
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e

G
2 C1 you can sake several ahs windaills ya o.k.
N 2
.
‘ ]
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D3.EB.63

fit = AL
B: = BASIE
C: = CONMIE (teacher)

PU
LT 70

FD 28

RT

PD

FD 38

, RT S

Fb 1

Hl

-

-

B

A

Bt
A

c

A

B:

M

)

A:

K ﬂ“ wk‘lllll ?ENP
colusn 4

satisfied... k. now LT 90
we'll sake them up... FORWARD 28

nyup
RT 99

oh dad I hat.. oh no hit ...

no 1t's o.k. to hit hia., {laugh)
auw .
anwgee 1'n s;rry

1'a sorry [ dadn’t do 1t on purpose
PENDOWN

yup

{cossent not clear)

FORMARD ..

FORWARD 5

no

FORMRD 30

pen's not dow.. oh yes.....ssa grouch
I have a better idea.. RT 90

no up ya

now FORWARD .. 1

K.

FORWARD. . .

no no ..look

< ,
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At FORWRD 2 forward 3 forvard 3 forward 3
Bt we'll do it without the turtle

f 0.k, ... forward § more... then we put 3
1'd like to.do it again

B: 3 15 not even

a

%
A no but like in the 5 nusbers and all those

N

B: yalook12..vya1t's}d
At k. RT 98

B: sea those little things there tsch tsch
that's esach a step

At what are you doing now....how'd you get the
9 out -
RT 8 .
how'd he get the 9 out
FORWARD 38

Bt sure you don't want 5

|
| At ya..RT 9
| ( RT 98 FORNARD 5
Fp S da da da da da da .. a clown.... HIDETURTLE
HY
Bs ta da

C: now that's nice

’ Bt na .. oh we're aissing sosething

-, 2 , C1 the pos poa
At aw... let's leave it.. PENIP
81 ’
PU LT 188
LT 18. le.l.ll. it l!i'
- . o
B: that was 78
At 20 now
. 2 k. this is fifth,.. 18
P10 100 | was close
:, Bt 1 was closer..... would be neat if we could
13 “
, @
;* . 196
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LTy
D
| ]
FD 4{erases® 4). 3

u

FD 3§

3

1,9

just go 2t 1t 2t~
At ahs we could sake the sase size circle
0

Bt no Al we'll do there

At yes

[

B cause we still have a procedure for..huuuuu

’
u

" At that's too seall

«B1 1 think 1 just wrote HAIR here...

1t ‘s the same s1ze v
At no we want a big one we want a big one
B: k. now

C: ya but could we do one that would be for’
everyone j

At ya

B va .. ah

[x]

t alright we'll make it .. we’1l have
8 .
ALTH
L1 not made it a.k.h
B: LT 98
At FORWARRRRRD 18
fros zero if 1t works.... k. put 5
works.. right?
of courcy 1t does... sez what | asan
FORWARD 5
RT 99 .. RT 9
B1 what tise is 1t
C: tuentyfive to ter o,
A: not on ay watch . !
C1 what do you have . °

M I have twenty two

[

-




: 5 (1 tweaty to or twenty two to

A twenty two to -
RT 99 \ .

Y

2 Gt twenty two to .. 0.k, i

ﬂ hese twanty two to.. twenty to
twenty two to ;

At stall PENUP eh? ... BK ... dhea

I's just I'a )ust trying to figure that out
tuenty two to

BK
7 C: o.k. what's that aean ..... tuenty..
break it up
A1 twenty two .

Bt no. wait thas. twenty two minutes to two

1 C: right

A: to two o'clock? -
1 {1 ya you could have that

Bt well to eleven.. twenty two to

| At RT 99
‘ RT 98 £
B: nyup
"
At k. now —

B HAIR

A: FORWARD 5
F0 3

B1 HAIR .
A LT 9
LT 99
~ - b1 HAIR,. HAIR....
A1 REPEAT

no HAIR's better

i
|
A REPEAT 36 )
198"



HAIR

PD
HRAIUR
(erases UR) AIR

HT
1 DON'T KNOW HON 70 "HT
HT

A:

C:

C:

At

fi:

1

A:

HAIR because this 1s what this 18
no | want it that small

do you

ya m do

cause what was the string., of several of
thas what did we call that

CURLS
s0 each individual one was
HAIR

HAIR... aw.. 1t's o.k.
HAIR HAIR HAIR HAIR

: see 1t was big like this .wé> need a perfect

angle

+ now do 1t here

hu? here.. PENDDWN

right... PENDONN

what 15 that

it’s a hawr.., HAI-UR

oh,.. now we'll do another one 222

don’t be craiy

that looks good ook

[ wint .. nono

hideturtle .
see it's better we don't want another one

that's qood like that

alright we only have tuentyfive sinutes to
do all the procedures

we'll go like zo08

we'll just call 1t sosething

199



C:
‘B1
Az
B:

Az

Cs

- H
Cs
fs

C:

but it‘s it's not amything yet
I know
well we can't sake a procedure we can't

we could

we can't.. 1'anot gonna copy all this down
on it

but you don’t have to

we don’t -
cause what can you do

just make squares and things

0.koeo alright let’'s sove fast_‘pn that
because ah

I's not workin on it

Ali ..

ya 3
cose on let's go

o.k. o.k. ok

you can do it,, Basje help hia out
do you have one for that

" BibAs va

C:

B
A:
C

A

that's what we used .. TR!

o.k. vhat about here do you have one
for the FACE

not yet
o.k. let's just forget it
let's do that please

«it's BOX 58 first we'll first we'll qet
procedure BOX then CIRCLE

4
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APPENDIX B o

The following pages are a sequence of
"Turtle Talks" that were developed in part by
Professor Frank Greene of McGill Umversity for use 1in
teaching the "240 level, Introduction to Logo! courses
vat the university.
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TURTLE TALK ZEROD

This 1s 7T ZERO because. .1t has nothing to do with
learning LOGO: It has to do with completing a course
(432-240) tor which credit weighting is allocated and
for whigh a grade must be entered. This 18 a formal
course (sad, since 1t 1 contrary to LOGD philosophy
of 1nvestigative learning). However, 1t is also an
experi1ence (great) during which each of us gets to
share the results of our learning explorations. In
order to maximize your opportunity to explore and to
share, the following mnimum course requirements have
been set.

1) Complete and submit a LOGO project —-- often a
picture, but 1t might be a turtle-geometry activity or
even an interactive game or lesson. Submit your disk
as well as a hard copy of all the procedures used.
Your master procedure should call out other procedures
as needed. Put SETFOS and INPUT commands 1n the master
procedure not i1n> the individual procedures, so that
you can move them around easily. Since your project 1s
both a piece of art and proof that thee hast mastered

.the commands and operations of L0OGO, the commands and

operations vou use should be as varied and as flexible
as 1s compatible with your project.

2) Learn your way comfortably around the Bank
Street” Writer. Use BSW -to write and print out your
software evaluations.

Z) Evaluate two commercial software’ prograqps
which might be considered suitable for use at your
leved of teaching (preschool, elementary, HS, etc.)
and/or 1n your teaching area{(s) (math, science,
special ed. etc.). The evaluations should take 1nto
consi1deration all of the ususal teaching and
curriculum concerns of any potential instructional
materials and in addition should evaluate as
competently as you are able the adequacy of the
documentation (printed manual mater:i1al accompanying
the program) and the program 1tself —— ease of use,
clarity of directions, readabi1lity level, bells &
whistles, ability to restart an ongcu\?g lesson, etc.

, Once the mnimum requirements are under control,
you may learn more by: increasing the interest,

qQualaity and quantity of any of the course components; &

and/or, doing anything else that 1s appropriate for a

course titled "Introduction to microcomputers in

education.” Check with me before you start any ..
)]
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project to make sure that it is appropriate for this

course,
o

Remember thais is an introductory course. Entry
into the course requires no ¢rior experience with
computers. Successful exiting from the course is
easily done. The most important consideration is the
development of a reasonable level of mastery over the
machine. You should be able to get the computer:

to draw what you want to see
to print what you want to say
to help i1nstruct what you want to teach

Please thirk about thinking (which is what
computer exploring is all about): the computer is a
tool -- how should we use it. ’

\ u

- v—

Have fun.



o TURTLE TALK 1
A few general comments on computers:

1. There is WORKSPACE (RAM) in the computer that vou
. will be using when the computer 1s on. The

7 workspace 1s erased when the computer is turned
off!

2. There is FERMANENT MEMORY (ROM) 1n. the computer.
This memory stays even when the computer i1s off.

3. There 15 memory on the DISK. Information can be
saved to or read from a disk. This i1nformation
‘ stays (usually) until you erase 1t.

| 4. To BOOT means to load a program trom a dask to the
workspace.

€1 a3 £l £ -

- ” " How to boot LOGO:

3
| . 1. Get a LOGO disk. T

2. Insert the LOBO disk into the disk drive. (#1 1+
there are two)

3. The disk goes 1n with the label facing up and the
slot going .i1n f1rst. Hold the disk gently.

4. Turn on the monitor.

5. Reach around to the back of the APFLE on the left
side. Find the switch and turn i1t on. There will
- : be a beep and a light "will come on at the lower
left of the kevboard.

6. There will be a whirring and a red light from the
disk draive.

3

’ 7. Soon the screen will say:
PRESS THE RETURN KEY TO BEGIN

IF YOU HAVE YOUR OWN FILE DISKETT
= INSERT IT NOW, THEN PRESS RETURN



1@.

Fress the RETURN key.
Soon the screen will say:

Take out the disk and put

WELCOME TO LOGO

1t away carefully.

i

11. You are ready to start teaching your turtle.

™~ €31 €1 €31 €1
A few more bits of 1nformationg

The RETURN key tells the computer to do what you just
typed. -

The left arrow erases' The right arrow moves without

erasing.

#The CTRL key changes the message the computer gets.
(More later.)

Note that the 1 (one) key is not the same as the 1

¢ (el) key.

(zero) key 18 not the same as the

i

Note that the @
(oh) kevy.

£31 €3 €3 €1

Get a 3-ring notebook, put your notes and your Turtle
Talks 1n at. :

. Keeék\{\ﬁifh thee and use it: Remember GIGD!

o

TR
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TURTLE TALK 2

Here are some things the turtle knows how to do. See
if you can make the turtle do all of them for you.

£1 013 £l €3l

8T <S<how <Tiurtle - the turtle is. on the screen

HT <H{ide <T{urtle - no turtle on the screen, but
it's still there ,

FD n <F<orwar«D< - moves forward n turtle steps
(for example: FD 40) :

BK n <B.ac<k< — moves back n turtle steps (for
example: B 235)

(Note about moving: 1f the turtle goes too far, 1t
usual ly goes off the screen! Then it wraps around and
comes back on the other side of the screen' Try it.

Make the turtle go a lot of turtle steps.)

"hT d <R<i1ght <T<urn -— turns right d degrees (for

example: RT 90)

LT d Lxeft T<urn - turns left d degrees (for
example: LT 435)

Cs <C<lear <8«<creen - puts the turtle 1n the centre
of a clean screen

FD <P<en <D<own - the turtle draws a line when 1t
moves

U <P<en <U<{p — the turtle moves without leaving a
trail

1

£1 3 01 €3
“ A

What can vou make the turtle draw?
/

A small box. A big box. A box to the right. A box to
the left. A diamond. A diamond 1nside a box.

N \
A triangle, base down. A triangle, base up. A
triangle, base left.




A pine tree. Three pine trees of different sizes --
~with no lines between the trees.

Can you get the turtle to print your first name in
block letters?

What else can you make the turtle draw? Use your
imagination. Shaw the rest of us the things you get
the turtle to draw. -

£l C1 C1 €1

Note: Keep a record of interesting patterns you can
get vyour turtle to make. Use tbg)back of this sheet so
you have lots of room. >

-

Remember SERENDIFITY PAYS!

()




TURTLE TALK 3-

Here are the things bnth’you and the turtle know how
to do:

FD n ForwarD (texample FD 50)

BK n BackK (example BK 35)

RT d Raght Turn (example RT 12@)

LT d Left Turn (example LT 144)

ST Show Turtle (you can see the turtle)

HT Hide Turtle (the turtle 1s there, but vou

cannot see 1t)
cs Clear Screen (puts the turtle 1n the centre of

a clean screen) e
FD Fen. Down (lets the turtle draw when 1t moves)
PU Pen Up (the turtle moves without drawing) N

L3 €1 C3 €3

Here are some more things you can teach the turtle to
do.

PE <FP<{en E<rase - the turtle erases any lines it
goes aver. "

CLEAN . — erases the screen, but leaves the turtle
alone.

HOME - sends the turtle back to the centre starting
point.

REFPEAT n [ 1 - the turtle repeats whatever is inside
the brackets n times. For exampleT—REFEAT 4 LFD

40 RT 901 will make a square. (The [ is made by
SHIFT-N. The ] 1s made by SHIFT-M.)

CTRL G This 1s a special command that stops whatever
is going on. To make 1t, you hold- down the CTRL -
key and then press the G key.

CTRL W This command halts whatever 1s going an (so
that you can lock at 1t). Pressing any key resumes
the stopped activity.

CTRL L Reserves the whole screen for graphics. Called
FULI_.SCREEN.

CTRL T Reserves the whole screen for text. Calked

TEXTSCREEN. _ h\ g
Y




CTRL 8 Reserves four lines at the botteom of the
screen for text, the rest of  the screen is for
graphics. This 1s the default setting, and called
SPL I TSCREEN.

I}

£l 01 cl L1

Now what can you teach the turtle to make?

A pentagon™ An octagon? A house? A flve;po1nted star”

Can you nest a REPEAT inside a REFEAT™” What designs
can you get the turtle to draw? (A square of
boxes™?)

What élse can you make the turtle draw? Use vyour
1magnation. Let the rest of us look at your drawings.
]

£J €1 [ €3

Note: Keep a record of the procedures you can teach
the turtle to make. Use the back of this sheet so you

have lots of room. .
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TURTLE TALK 4 :

U

Here are some of the things both_vou and the turtle
know how to dos

3

REFEAT n L ] Repeats n times whatever 15 i1nside

the brackets.
CTRL. G (stops whatever 1s going on)

CTRL W (temporarily halts whatever 1s going on. Any
key resumes)

CTRL L (bhe whole screen 1s reserved for graphics)
CTRL T (the whole screen 1s reserved for text)

CTRL S (saves four lines for teut, the rest for
graphics)

PE (the turtle erases any line(s) 1t goes over)
CLEAN (cleans the screen, leaves the turtle alone)
HOME (sends turtle back to centre startan point,

no cleaning)

£1 €1 €2 €3

Now YOU GET TO TEACH the turtle new t%;nqs‘

TO name -~ this will teach the turtle a procedure
called <name< ‘

for example: 7 TO BOXL
* REFEAT 4 [FD 60 LT 20)]
> END
Will teach the turtle to BOXL, that.i1s to make a
square 60 turtle steps on a side while turning left.

» Try 1t. v -

Note that when you say TO, the 7 changes to ..
When you finish youwr new procedure with the word END.
LOGO will tell you that your new procedure has been
learned by telling vyou

. 4
BDXH DEFINED.

€1 C3 c1 €1

Now what can you teach the turtle to make?

»

A box to the rlght% {You might call it BOXR) A

diamond? (DIA)
o' A triangle to the left? (TRIL) To the right?

(TRIR)

. 211 7 ©oa- ~
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Try using repeat and the shapes you have taught

the turtle.
* Turn the turtle between the drawings and see what

you can get.
(This 1s like the REPEAT nested i1n a REFEAT of

TT3.)
What would you get if you wrpte: REFPEAT 12

CBOXL LT 3@1]

What else can you teach the turtle? Use vyour
1magination. Share with the rest of us ®he patterns
you get the turtle to make.

[l €1 €3 €1

Note: Keep a record of the proéedures you can teach

the turtle to make. Use the back of this shegt s0 you
have lots of room.

212 ¢
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TURTLE TALK S
Here are some of the things you know how to do:

REPEAT n L ] repeats n times the commands 1n the
brackets '

TO NAME teaches the turtle a new procedure called

NAME .

£3 £l €1 €1
Now vyou get to EDIT things you have taught the turtle.

ED "NAME - lets you edit the procedure called NAME.
Note that the " 1n front of the name tells LOGD that
vou want to work on the file rather than to have the
turtle do 1 t. .

For example to change the size of the sides 1n
BOXL type in
ED "BOXL .
and vyou will see (1f vou defined BOXL as i1n TURTLE
TALK #4)
TO BOXL
REFEAT 4 [FD &0 LT 901
END
with the cursor on top of the T i1n TO.

Move the cursor down and over so that 1t is on top of
the 6. Type 1n 35 and then use CTRL D to get rid of
the 6 and the 0. Use CTRL C to exit. Now run BOXL
again and see the difference.

Here .are some computer commands to move you around 1n //7
the edit file:

CTRL. N - moves the cursor down (Next) one line .

CTRL P - moves cursor uP one laine

CTRL B - moves cursor Back one space

CTRL F - moves cursor Forward one space

. CTRL D - erases (Deletes) character under cursor

CTRL K - erases to the end of the line (puts into a

. Kill buffer)

CTRL ¥ - inserts copy of Kill buffer at cursor (This
1s a neat to move lines. side the editor,
copies last line typed.)

CTRL 0 - Opens a new line for you'to type 1n

CTRL C - quits the editor and saves’ the edited
procedure
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CTRL G =~ quits the editor without saving the edited
procedure (Outside the editor, aborts
whatever 18 going on. See TT3.)

CTRL. A - moves cursor to start of the line

CTRL E - moves the cursor to end of the line

CTRL V - moves down one screenful (also called
scrolling down) i

ESC V - moves up one screenful (also called scrolling
up)

ESC > - moves the cursor to the end of the edit file

ESC < ~ moves the cursor to the begining of the edit
file

RIGHT ARROW -~ moves cursor one space right (does not
erase)

LEFT ARROW — moves cursor one space left and erases
as 1t moves

£1 L1 €1 112 - -

Can you edit vour other files? Teach the turtle a new
procedure and then edit the file and change the
procedure. What can you make and change? Use your
imagination., Share your procedures with all of us.

£33 01 c1 1l

Remember to keep a record of vyour interesting
procedures. !
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TURTLE TALK & ; -
AN

Here are some of the things you know how to do:

TO NAME teaches the turtle a new-procedure called
NAME

ED "NAME 1lets you edit the file called NAME

CTRL keys to let vou move around i1n the edit file and
outsaide teoo

£1 0311 C3

Now you get to teach the turtle procedures with
INFUTS. (You have used procedures with inputs already,
such as FD 38 or RT 45. You can tell the procedure
what variable to use when you run the procedure.)

BOXL. (TT4 2 TTS) always made a boit with sides of ,
whatever length yvou had written or edited 1n the
procedure. However, 1nstead of maling a different’
procedure for every size, vou can make a more general
procedure which 1ncludes an i1nput. Then you specify
what you want the 1nput to be each time you tell the
turtle to run the procedure.

For example:
?  T0 BOXL :8SIDE (¢:SIDE 15 the input)
> REPEAT 4 [FD :SIDE LT 901 (:SIDE goes here too)
> END

Then when you wanted a box going to the left, you
would decide how big a box to make and type in BOXL
and a number where the number 1s the size you wanted
each side to be. Such as BOXL 35. Try i1t. How about
BOXL S07 Or BOXL 27

- €1 €3 t1 €3
%%Haﬁg are some commands to help you i1n the workspace.

FOTS = <P<rints <0<ut <T<{itle<S< of all the
procedures 1n the workspace.

s POPS - <P<rints <0<ut <P«rocedure«S< 1n the
workspace.
ER "name — <ER{ases the file called name from the

workspace. (Not
from the disk.)

£1 £33 €3 C3
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Use your edit skills to edit TRIR and change the
procedure to accept a variable length for the sides.

Can you make a procedure that will draw a rectangle
(not a square)? (Hint, use two i1nputs.)

Can you get the turtle to draw a circle? Hint, think
like a turtle. What pattern would you need to walk to
make a circle path?

£31 €3 £d €3

Note: keep a record of your files. So you can share
them and so you can remember them.

216 | .



TURTLE TALK 7 s
Here are some of the things you know how to do:

TO NAME teaches the turtle a new procedure called

NAME
Use inputs so that you can modify a procedure each

time you run at.
ED "NAME lets you edit the file called NAME

. CTRL keys to move you around the editor and the

screen too

FOTS prants out titles of procedures i1n the
workspace

FOFS praints out procedures i1n the workspace
ER “"name erases the file called NAME

L1 L3 C3 0]
The turtle knows how to make circles and arcs

CIRCLER r - draws a circle to the right with a radius °*
of r. For example: CIRCLER 25

CIRCLEL r - draws & circle to the left with a radius
of r. For example: CIRCLEL 1@

’

AFRCR r d - draws an arc to the right with a radius of
r and covering d degrees. For example: ARCR 30 180

ARCL r d -, draws an arc to the left with a radius of
r and coveraing d degrees. For-example: ARCL 50 90

L3 C1C3 L] \

Now you can get' the turtle to make lots of pictures.
Can you make a pattern waith four circles one 1nside
the other. Do the circles touch? Can you make the four
circle i1nside each other like a bulls—-eye™ With no
lines showing between them? ’

Can you make a flower? On a stem” Can you make a
garden. path with at least five flowers along the path?
With the nearer flowers larger and the farther away
flowers smallier?

Can you make an apple tree. With a trunk and a little
apple? And a little puppy sitting under the tree?

Can you make a heart inside a vélentine?

217 s
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Can you make a moving van typé truck? Being followed

by a little car? . T~
NG

Can you make a sun up in the sky’*{he sun could be

filled 1n solidly to show brlghtness. Gr with rays for

brightness. ,

‘\\\ |
What else can you make? Show the rest Df us whht you .
can do. ™

~

L3 L3 £J €] ‘ \\\

Notes: I hope that you have been keeping a record of o
all your neat patterns. Especially since soon we will "
learn how to save files to the disk. And how to reload

them from the disk back to the computer. Then you will

have long term memory!

< o




TURTLE TALK 8

In order to have long term memory, you need your own
file diskette. You will not save on the LOGO disk. So
get an initialized disk. Insert and boot the LOGO disk

‘as always. When it says:

WELCOME T0O LOGO
remove the LOGO disk, insert your file disk and type
SAVE "STARTUFP "AIDS

Now you have your own file disk with a startup file.

Note: you only need to make vyour file diskette once.
In the future whenever vyou boot the LOGO disk and it

says.,

IF YOU HAVE YOUR OWN FILE DISKETTE,
INSERT IT NOW, THEN PRESS RETURN

take the LOGO disk out and put your distk in. Then type
RETURN.

£ C3J £3 €1

Here is how you SAVE and LOAD your own files.

SAVE "NAME ~-- will save everything in the workspace
to the disk 1in a file called NAME. Remember, use one
" g0 that LLOGO will treat NAME as a file i1nstead of
trying to run 1t. <Evervytime« you SAVE, <everything«
in the workspace 1s saved!

LOAD "NAME -- wi1ll load a file calléd NAME from the
disk to the ) computer workspace. (A file usually .-
has multiple procedures in 1t.)

Ll £1 €1 C1

Here are a few more tools to ai1d your saving and
loadang activities:

CATALOG —— shows the names of all the files on the
disk. v

ERASEFILE "NAME —- erases the file called NAME from
the disk.
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(Note: There can only be one file on the disk with the
same name. So either use ERASEFILE to get rid of a
file whose name you want to use again, or just save
vyour next file with a different name: such as JUNK and

then JUNK2, etc.)

ERALL —- gmp{ies out <everything< in the workspace.
This 18 like ER "name (see TT&4), but 1t cleans out
everything! Qe careful , save what you want first!
(ERALL is used to clear out the workspace when you
want to load another file or to start fresh.)

£31 €3 €1 €2

Make the procedures which you have found interesting

. and/or useful. (See, all those notes you have been

making are now going to pay off!) Save them on your
floppy disk. Turn off the computer. Now comes your
real power. Restart the computer, load your file back
into the workspace. Run your procedures without having

to retype. PURE BLISS!

—— = e




TURTLE TALK 9

Getting the turtle to print (rather than draw) for
you:

PRINT LTEXT] - Prints the TEXT on the text screen.

FR (Prants 1tg inputs followed by a RETURN)
PR "“C prints the indicated character
PR LTEXT] prints all the bracketed text
PR :X prints the contents of "X
(PR "ADD :N1 /. LAND S AND 71) prints all inside
parentheses
PR L1 prints a blank line
TYFE . same as PRINT but no RETURN.

(Note that you could also make a set of procedures to
draw letters on the screen. Or save the file ALFHA on
your own disk. Get ALFHA from someone who has 1t
already.) ’

€3 €3 €1 €1

CTRL 0 = \ = literal command: use when you want exact
pranting. As 1n REPEAT :M [TYPE [\ 11 (one way of
getting spaces) ’ .

You need to use the literal command before the
special LOGO characters so that they will print as
characters rather than behave as LOGO predicates,
arithmetic operators, or delimters.

These special characters are:

N

< = 4 = % /J A ) L 1 \ (1tself),and space.

-

£J3 £l ©l -

Some clever procedures to play with.

TO POLY :8IDE :ANGLE . T
FD :SIDE RT :ANGLE_

FPOLY :SIDE :ANGLE .

END

TO SPI :SIDE 3sANGLE t INC

FD :SIDE RT :ANGLE

SPI :SIDE + :INC 1ANGLE :INC
END

S e e,
~




<‘_1,

’ ‘(Note that both POLY and SPI need CTRL G to
stop them)

Save POLY and SPI in your SHAPES file? It is trickier
to add something to an existing file than you might
wish! Can you do it?

£1 €1 €1 01

Play with these procedures, they can do really neat
things. :

With POLY, can you make a box? A pentagon? An
octogon? A star? .

With SPI, can you make a star that getssbigger
and bigger?

)

Ny




TURTLE TALK 10

A very useful skill is to be able to use
<absolute headings< and <absolute placements< in
getting the turtle pointed 1n any direction you wish
and sitting anywhere you want on the screen. Up todnow
all the turtle’'s movements have been <relative< to its
present heading and position. But we can use absolute
degrees and positions on the screen also.

When using absolute degrees, the screen-is like a
map or a compass rose with the top (or North) = @ (or
360) « the bottom (or South) = 180, the right centre
(or East) = 90, and the left centre (or West) = 270.
There are 360 degrees running clockwise from the top.

When using absolute 90512}6ns, the screen has
four quadrants with HOME 1n the centre of the screen
and the centre of the quadrants. All distances are
determined from HOME which 1s considered (@ Q1. Left
and below HOME 158 a minus number. Right and above HOME
is a positive number. For example: any location in the
upper left quadrant would have, a negative number
horizontally and a positive number vertically.

£l €3 €1 [r3

SETH d - Sets the head of the turtle to the absolute
degrees d. For example: SETH 225 would point the
turtle’'s head towards the lower left. Remember: the
degrees used for RT and LT are relative to the
turtle’'s head, but SETH points the turtle’'s head to a
gspecific direction. SETH @ and SETH 360 both point
straight up.

SETPOS [n nl - Places the turtle at the position
indicated by [n nl. For example: SETPOS (90 -S50] would
place the turtle i1n the lower right corner of the
screen. The first n 1s the horizontal position. The
second n 1s the vertical ‘position. Remember that HOME
is [Q Q)

{(Note: If you want to know what the turtle’'s present
settings are -- PR HEADING will ‘output the turtle's
heading, and PR P0OS wi1ll output the turtle’'s
coordinates.)

£l £31-£1 tl @
Can you determine the'coordinetes of the four corners

of the screen? Are the top and bottom numbers the same

223 ¢




(not considering the - sign? Do these numbers change
if you are 1n FULLSCREEN (TT3)? ’

£3 €31 €3 €1

You can now make a wonderful, complicated picture to
fill the whole screen.

Use one master procedure to draw the picture by
calling 1n other procedures to make each of the
components which you have placed using SETPOS, SETH,
PU, and FPD as needed.

Use FPR to title and ALPHA to sign your picture.
Save the procedures 1n a disk file.

Surprise and charm the rest of us by ruﬁn1ng your
master procedure.

r
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TURTLE TALK 11

A RECURSIVE procedure is one that calls 1tself into
the process so that it keeps going (see TURTLE TALK 9
for two examples). You can get the procedure to stop
itself by using IF statements and MAKE statements. An
IF statement 1s one that will' test for the conditions
that you specify and if they are true will do what you
have i1ndicated. A MAKE statement puts i1nto the memory .
box indicated the amount specified.

IF :SIDE > 6@ (STOFPI (Stops the procedure 1§ /
si1de is greater than 60 turtle steps)

MAKE "SIDE 4 (Futs the quantity 4 i1nto the
memory space SIDE)

Thus we could use an IF statement to modify the
procedure SPI1 so that 1t stopped when it had reached
some particular size like this:

¢ TO SPI :SIDE :ANGLE :INC :N
IF :8IDE > :N [STOFP]
FD :SIDE RT :ANGLE
SPI (:8IDE + :INC) :ANGLE :INC :N
END

We could use both a MAKE statement and an IF statment
to'modify POLY to staop 1tself after it had turned a
specified number of degrees by:

TO POLY :SIDE :ANGLE ": TOTAL
MAKE "TOTAL :TOTAL - :ANGLE
IF :TOTAL. < @ LSTOP)

FD :SIDE RT :ANGLE

POLY :SIDE :ANGLE :TOTAL
END .

&
2

L1 £33 E£E1 L1

By usring MAKE to read the turtles postfpn, you can get ’
the turtle to remember where 1t was. Hére 18 a

pFoceQure that lets you make a triangle of any angles

and -any sides, becuase 1t remembers where 1t began

drawing from.

, TO ANYTRI :S1 :A :S2
e MAKE "BEGIN POS s
FD :S1 RT :AR FD :82
SETPOS :BEGIN
END




£ €1l cC1

Play with these procedures, they can do

things.

Wwith SPI, can you make a five-pointed

stop when 1ts
' longest side 18 48 turtle steps long?

a

- o
- - 4
o

o

a

wild and crazy R

star that will

With POLY., can you make a five pointed star that - (

will stop when it
has drawn itself just once?

¢

With ANYTRI, can you make a tall, skinny i1sosceles

triangle?

IS
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