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Ab.tract 

The purpose ct this research is ta determlne the 

nature of the teacher interactions with students in a 

Logo setting. The interactions of a teacher and two 

pupils are analysed. Two sixth grade studen~s were 

taught Logo for a three week period by one teacher, 

completeing several graphie projects and achieving 
, 

competence in computer programming. The interactions 

between the teacher and the students were recorded, 

transcribed and then examlned using a categorization 

system. The teacher interaction categortzation system 

illustrated what kinds ot Interactions on the part of 

the teacher, made up a suceesstut Logo experlence for 

the students. 
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CHAPTER 1 

1 NTRODUCT 1 ON 

Whlle many schools are sti'll tryi~ ta tind way. 

to aquire computers, others are engaged in gr".t 

debates and etforts to determine how to actually u •• 

them in a school setting. Shoutd they be used as 

"teaching machines" that present traditional 'mater1al 

in a new way, or as tools that may open new ways to 

teach new Ideas and concepts? 

One of the mo~t popular applications ot the micro 

-
computer in the e J emen tary schoo 1 sys tem i 9 1 n the 

teaching of Logo. Logo is a programming language that 

was d~ve 1 oped ta enab 1 e chi 1 dren' to use and contro 1 

the computer f rom a v~r y ear 1 y age, but i t has becorae 

apparent that it ig mor'e than just a programm1n" 

langu~ge. Students 5eern to be able to 1 earn both 

programming and mathematical concepts in geometry, 

procedural thinking, problem-solving, spatia 1 

awareness, quantitative value ot numbers and more, aIl 

within a Logo framework. Logo teachers in eleraentary 

schools have felt that there 15 learning going on in a 

Logo classroom on many ditferent levels, ft i. in part 

this feeling that has made Logo al widely u •• d • 

language as ft has now beco.a. 
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However, what la it that mJlkes a aUJDcesstul Logo 

experience? Hany have suggested that dl scovery 

learning ls synonymous wlth Logo and should be the 

me thod used tor successfully teaching Logo. Is this 
• of 

sa? Wha t 1 s the teacher's rodle withln such a 

tramework? The purpose of thi 9 research is to 

determlne the nature of the teacher's Interactions 

wlth students in a Logo setting. A descriptive 

exp\ratory design was chosen as thls would allow for 

close'exa'mination of the details of such interactions. 

This is described in chapter 3. The course of one 

teacher and 2 ~ tudents i s recorded dur i og an in dep,th 
# 

summer Logo course. Whi le the complete protocol s are 

given in appendix A, this thesis Qoncentrates on one' 

,aspect, namely the interactions between the teacher 

and students. The main objective Is to establish a 

classification system for these interactions whlch Is 

de.cr i bed in chapter 4. 
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CHAPTER 2 
" 

LITERATURE REVIEW 

Much of the research on Logo has been elther 

anecdotal reports or the analysls ot a ch 1 1 d' 5 

problem-solvlng in a Logo envlron~ent (Chait,1978; 
I)J 

Jewson & Pea, 1982; Manlatis, 1983>. Very" tew studles 

have lookèd -at what raie the teacher plays ln 

supporting a Logo environm.ent. One of the most 

confused issues in the Logo debate 15 that of what 19 

meant by the term "discovery learning"" Seymour Papert 

(1980>, the creator of Logo, stresses that procesges 
~ 

that· take placf'i without deliberate and organlzed 

te~ching should be the models of successful learnlng. 

I~ his book Mlndstorms{1980> h~ suggests that Logo 15 

designed to function in a setting that supports 

Plagetian learning. 

take tram Piaget a model bt 
children as builders of their own 
intellectual structures. Children seem 
to be inately gitted learners, acquir!ng 
long before they go tq school a vast 
quanti ty, of' know 1 edge. by a procesg 1 
cali Piaget!an learnlng or learn!ng 
without being taught. 
(Papert, 1980, p.7) 

Within the genera! framework ot learnlng how 

," fi 

ta 

program ~ computer using Logo, children also learn 
. ""t 

about the tunctioning ot 

3 
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debugglng prog l'am el' rors, they learn to generate 

transformations of the- structure ot those programs. In 

leatning to systematically isolate and correct their 

errors they are in effect debugging their own thought 
." 

processes. It is suggested that this in turn leads the t 

dhild ta develop a general heuristic for organizing 

thoughts. Pape r t ca Ils t he se genera 1 heuristics 

"powerful ideas" or "mathematic" principles. He links 

these'hauristics, developed through writing a program 

for the turt 1 e to Polya' s (1957) four stages of 

problem solving, which are: 

1) understanding the problem 

2)\ldevising a plan 

3) carrying out the plan 

4) 100l<1ng Dack on the solution to see if it worked 

Sorne of the strategIes used in 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 prob 1 em 1 al ready know how to sa 1 ve? 
(Papert, 1980 p.64) 

Logo Research 

Such claims about the power of Logo have led to 

many studies of the effects of Logo. on 

children(Shultz, McGllly, Pratt, Smith, 1984. Hi l,l'el, 

1984). The bes t known of these are contalned ln the 

reports of the Bank Street College Logo studies (Pea & 

Kur land, 1984>. The te-aching model they used was based 

4 
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i dea of learning without a curriculum. on Paper t' s 

They cl aimed that the teaching approach used wa9 

discovery le-a-rning. Students were observed using Logo 

and were only aided when they asked tor help trom the 

classroom assistants, who were not trained teachers. 

No mention was made in the reports of whether the 

effects of the interaction of assistants and students 

were considered in the analyses that 

reports co ne 1 uded tha t learning 

were done. 

Logo 

The 

wlth 

discovery-learning pedagogy as suggested by Papert (or 

Interpreted by the Bank Street group> did not lead to 

generali2able cognitive benefits, 

reexamination. 

and needed serious 

The basic assumption on the part of the 

Bankstreet group that the Logo instructional 

environment that·Papert (1980> offers to educators J9 

devoid of curriculum and that 

discovery learning pedagogy 

this 

has 

envi ronment 

1 ed ta great 

confusion. It should be noted that in another article 

Papelt states that his appr.oach does not mean t ha t 

teaching or behavioral objectives are not necessary, 

rather that the relationship of teacher to student 19 

one where the teacher provides the student with an 

environment where discoveries can 

1980b). Papert(1980) even ~llows fo'r 

be made{Papert 

the teacher to 

sit down with the student and say "Let me show you 

5 



something. " This does not fit the model of pure 

~ dis~overy learning at ail. To dispell some of this 
~ 

confusion, dl scovery learning wi I! be dlscussed -Iater 

-
in this chapter. 

A teaching strategy that Is more clearly stated 

and structured than the one advocated by Papert is 

that of Howe(197B>. Howe tries to fit hls teaching 

framework into a set of three developmental stages in 

learning to program in Logo: - " 
1> produc t - or 1 ented 

2> style-conscious 

3> creative problem-solvlng 

These stages are closely tied to the teaching strategy , 
of a series of Logo worksheets developed by Howe 

(Howe, O'Shea, & Plane, 1980>. A worksheet consists of---

an explanation of purpose and a specimen procedure to 

i· be copied and run(stage 1). There are also exercises 

which require minor modifications of the glven 

procedure(stage 2>. Fi na 1 1 Y the student may fur ther 

modity the procedure in order to use 1t in a new or 

ditferent way(stage 3>' It is not clearly stated 

whether these stages were observed before the 

worksheets were developed or afterwards. This br1ngs 

into question whether stages may actually be a 

retlection of the teaching methodology. This 

c structured ard systemized approach to teach1ng Logo is 

6 
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contradictory to that of learner as experimenter ln a 

discovery learning environment. This approach is also 

in contlict with general findings about teaching. 

Becker and Gersten (1982) found that although direct 

instruction, concentrating on specific operations for 

accomplishing a task, produces Immediate effects, 1 t 

ls not likely to create the higher level knowledge 

structures required for trye flexible use of 

operations. Howe does however point out 

those 

that 

conclusive results about Logo's effects can only 

become apparent in a classroom situation over a long 

period of time. 

What has not baen addressed in the résearch on 

Logo to date are the pedagogieal issues. How Logo was 

taught may weil be the key variable attecting the 

outcomes of much of the Logo research, yet ft wa9 a 

factor that was poorly control led if at al l, and Most 

often ignored completely in the methodology. Clearly 

-ft i9 time thls issue wa9 looked at. 

Dfscovery learnin, and te,chin, strategi., 

Negative tindlngs about dlscovery-Iearnini are 

not exclusive to Logo. One ot the problems that is 

associated with the'discovery method 18 that it ls 

ditticult to empfrically substantiate claims about 1t. 

7 
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e44ectiv~ne.s re9ardle.. of whether Logo 15 the 

subject or matnematics or hlstory. 

In a revlew'of the theoretlcal idea. of Piaget 

and educatlonal practlce, Groen (1978) highl ight~d 

some of the problems w1th thlS approach. When tested 

ln an experlmental settin9, 

frequently, adequate transfer of 
tralnlng does not occur. When it does 
occur, the dlscovery learnlng takes an 
extremely long tlme. However thlS does 
not prove that the Plagetlan approach lS 
wron~. n~scovery lea~nlng IS a 
compllatlon of technIques. The Issue lS 

WhlCh techniques and what klnds of tasks 
produce adequate transfer. 
(pg. 45> 

Discoverv learnlnq h~s Its phillsophicai roots ln 

the wrltlngs ci John Dewev. .1 ts tht. ... ot'e tiC: base l sin 

the schocl of cognltlve development. lt is known under 

various names dependlns or1\> who the researchet' was. 
( 

Discovet'y leat'nlng a~umes that chlldren should 

be allowed to learn ln ln thelr own way 50 that thelr 

. inner natut'e Will not be suppt'ess'ed. But because lnner 

nature ln chlldren 15 often weak they need dlsc1pllne 

ln arder to deal wlth frustratlon. deprlvation and te 
lA 

achieve ego-strensth (Blehler,1974). The teacher needs 

to structure the 
~-

envi,ronment to fac 11 i tate the 

acquisition of such disipline. 

Bruner (1966) introduced discovery learning aB 

Rart of a theory of Instruction. 

·8 
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a To Instruct someone in a discipline ls 
not a matter of gettlng him to co •• it 
results to mind. Rather ft i5 to teach 
him to partlcipate in the process th.~ 
makes possible the establishment ot 
knowledge. We teach a subject not to 
produce llttle living libraries on the 
subject, but rather to get a student te 
think mathematically for himself, to 
consider matters as an historian, to 
take part in the proces9 of knowledge 
getting. Knowing is a process, not a 
product. (1966, pg.72) 

He outllned a set of techniques that would help 

structure the lesson or environment: 

1)- Empha9ize contrasts 

2> Stimulate Informed guessing by asking 

students to hypotheslze 

3> Encourage participation 

4) Stimulate awareness 

Bruner olaimed that the discovery approach that 

emphaslzed structure made the subject matter more 

understandable, minimlzed forgetting, wa. more likely 

to lead to transfer and made it easler for the student 

to progress from elementary knowledge to advanced 

knowl~dge. He also suggested it wa. likely to increa •• 

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

8igge (1971> Int~oduced the concept of refl.ction 

level learning. He suagested that one way of 

encouragfng dlscovery was tor the teacher to allow the 

9 
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students to lDake mi stak.s and then ask theID to, l'et l,eet 

on what went wrong. 

Another eommon na me tOI' the di.~overy approach is 

Inductl ve 1 earning, (Cronbach, ln Shulman and 

Kelslat-,1966; Cronbach, 1977>. He states that gulded 

induction at selected places in the curriculum would 

be favorable. By guided he means; 

The student should be glven considerable 
help in amasslng relevant experience and 
organlzlng i t sa that he will reach a 
conc 1 us i on. (Cronbach, 1977, pg. 544 > 

Cronbach suggests that 1 t i9 important tOI' the 

teacher to mon! tor the s tudents to rnake sure that 

their rough generallzations bècome sound conclusions 

and on occasion the teacher may have to reword what 

students have concluded. Cronbach a 1 sa be 1 1 e<Jes t hat Qo 

induction aotlvity Is not an al I-purpose instructional 

lDethod. 1 t s hou 1 d be cons iderad as a technique of 

teaching that i5 adapted by the teacher accord!ng ta 

~-, 
the need., within the course being taught. Crltlcisil 

has been raised about research where the inductive 

approach was not gulded properly(Cronbach, 1977>. 

T'Acher roi., and ,tf,t,.l •• 

". ' To ,at yet another view. of a dlscovery cutrU:ululI 

one can look at the worlc ot Hunkl ns (1972) whara 
. ' 

teacher interventions, 
l' " 

speclfieally quest lonl ng 

, 10 

-



o tec~nlques, are crucial to the succ •• s ot such • 

curriculum. Process learning <1n reterance to 

Discovery learnlng> ia not an end ln itselt but a way 

to provide a better understanding ot the content ot 

the subject bei~g dealt with, whether at the conoept 

or generalizatlon level. The use ot heurS.tlc 

questions that can direct the students' dlscovery or 

problem-solving approaches must be con.ldarad. 

Diacovery does not mean that the students are lett to 

discover on thelr own, rather that they assume much ot 

the initiative for their own learnlng and the teacher 

aets as a guide, co-ordinator, . research direetor, 

manager, and motivator. By uslng effective questlonlng 

techniques a teacher can aid the students in evolving 

their own questloning strategies. Hunkins feels that 

the active involvement ot the student ln asking the 

right kinds ot questions Is similar to the technique. 

ot problem identiticatlon~ experimentation. 

measurement, and conclusion, which comprise wh_t la 

known as the sclentStic method. The teacher i. the kay 

to managSng the educatidnal con~ent and experi.nee. ln 

order to shape the .tudents toward such an end. 

Hunkins linked his question type. to the Taxono.y 

ot Edueational Objectives <Bloom et al J 1956). He 

.ugg •• ta that given 

etfective que.t'on1ng 

a working 

strategie. 

11 

knowledge ot the 

a t.acher will be 



/ 

c b.tter equipped in a di.oovery learriing situation. 

Thl. ls done by analysing the students' readine.s, 

abllities, and needs in relation to the objectives of 

the lasson or situation. The question types are then 

generated and ana 1 ysed tor their potentiel 

etfectivene.s in meeting the o~jectives. This approaoh 

not un li ke Polyas( 1957) tour steps ot 

problem-solving or the five steps for general 

problem-solving developed by D'Zurilla & Goldtrie~ 

<1971> 1 

1) Establishing a general orientation or 8et. 
Haking sure the student ha. the 
necessary skil Is to be able to addre •• 
the prob 1 em. 

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

3) Generation of alternatives. Coming 
as many solutions as possible 
problem statin, them in concrete 
and without evaluation. 

up wi th 
ta -the 

ter .. s 

4) Decision making. Deciding on which ot the 
solutions generated would be the mo.t 
effective. 

5) Verification. U.ing 
Test, Exit model 
1960) the solution 
effectivenels. 

the Test, Operate, 
(T.O.T.E. Hlller, 
is verlfled for it. 

If the results are unsatistactory then the cycle 

18 re-eneaged a t wha tever pol nt necessary. 1. e • 

• electin, another solution, or generatlng new 

12 
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solutions ba.ed on new intormatlon galn.d tro. the 

last verltlcatlon, or redetlnlng the problem. 

Theae strategies have been 

InQorp~rated ln varlous areas ot research. For example 

ln cognitive behavior modification (Me&chenbau., 1979) 

the individual i9 actively engaged in changing hi./her 

behavior. Learning effective problem-solvlng 

strategies i9 a key componen;t. In a study ot student. 

at risk for failure, problem-solvlng, couplad wlth a 

series of mnemonlc logos and a variety ot imaginary 

and real-Ilfe situations was taught. Resulta showed 

that the student's general problem-solvlng (abllity 

improved with this training (Stevens, ~ Phil. t980). 
~ , 

The use of questions and problem-.olvin, 

strategies in a learning situation otter the teacher a .. 
way ot tocusing and then dealing with learnin, -and 

behavioral objectives. \ 

Dwyer (1980) de_crlbes a um:~ teacher ln th. 

computer age as important tor claritying, Insplrln" 

gulding, and propelling the students In'an at.o.pher. 

ot trust, expectatlon, and reco,nition. He accent. the 

i.portance ot contlnually reas.es_in" recognlzln, and 

deallng Wlth the "distinction between "tran •• lttln, 

accuaulated experlence and transmlttin, .0d.l. ot that 

13 
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experi.nce which are not val i-d tor the new 

learner."(pg. 91) 

~Given the descriptions ot teacher roles and 

strategies that are possible withln a diBcovery 

learning envlronment it is clear that teacher 

interventions may play a key role in the success of 

that envlronment. Indeed this i9 what the research 

that has touched on the teacher etfect in Logo seems ... 
to be Indleatlng. The nearest reterences to this issue 

come from Higginson(1984) and Noss(1984>, in papers 

presented at the LOGO 84 conference. Higginson stated 

that; 

It seems that the factors that .ost 
intluence the benetits that ~hildren g~~ trom 
worklng with Logo are largely related ta the 
teaoher. Especlally important are her 
educational philosophy, pedagogic style and 
level of understanding of Logo. In _thoae 
cases where the teaeher'a views about the 
purpose and preferred procedures ot education 
are congruent with those of Papert, Logo haa 
proven to be a very powerful tool for the 
development ot signiticant 
learning. (Higginson, 1984, pg.35) 

Noss, in his research on children learn'n, Logo 

programming, stated that it was not po •• ible ta 

g.neralize about the teacher interventions that were 

.ade. However ihere were instances when interventions 

were suceesstul. They were when: 

1) The child had already trled out a solution 
to a proble. unsucce.sfully; 

14 
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2) The ohild expr •••• d (implicitly 
.xplicitly) a need for more power, 

or 

3) The ehild needed Just a nud,e to- .et 
started; perhaps a reminder of an idea the 
child is familiar with; 

4) The new Idea would be weloome by the chtld 
because it would connect with other idea. 
that the chlld was famlliar with. 

It was suggested that these intervention. .hould 

be made as unobtrusively as possible, because the 

danger exists of teaching rather than a Il ow i na 

learning. The kinds of interventions that were found 

to be effective were: 

1) Offering a short pre-written procedure 
which illustrated a new idea; ft was 
important that the child could, if he/.he 
wanted, 1001< 1 ns ide the procedure __ ta 
understand and modify it: 

2> Reviewlng a pieee of work with a ehild in 
order to encourage him/her to modify it, 
generalize trom it, or otherwiBe improve 
i t; 

3> Suggesting a challenge which .ay 
illustrate a partlcular idea, or May lead 
the ehild to the need for a particular 
idea; 

4> Helping a ehlld~to plan a project - otten 
one whlch relatre~ ta another ela.lroom 
activlty. 

The role ot the teacher in the discovery learnina 

environment ls important. It iB not a passive role. 

The interaotions between teacher and student are •• on. 

the determinant tactors ln how weil the .tudant. 

aquire the intormation needed to suecead at th. ,ivan 

15 
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ta.k. Thi. study is a preliminary leok at thos. 

InterActigo An.lyst. 

The research methodology ln the area of teacher 

effectivenes. u.u~lly includes three types of data, 

1) measures of effectlveness based on pupil 

learnlng 

2) measures of behavlor based on systematIc 

observatlon of classroom lnteract10n 

3) InformatIon about the teacher's Intentlon 

One of the ways to measure teacher behaVlor 15 to 

use interaction AnG!YSls. TeacMer lnteractlons wlth 

students have been looked at ln many ways ln many 

area~of educat10nal research. In such research It 1S 

1mportant to yield accurate and obJective descriptions 

of the behaV10rs of the teacher ,belng studied. The 

most effectIve way of dOlng th1S lS tht~ough the LIse of jJ 

predetermlned cate90ries WhlCh are app lIed to 

observat1ons and are recorded as frequencles(Mealey. 

1979) • The most often used scheme is Flanders 

Interaction Analysls (Flanders; 1970>. It uses ten 

different categories for classifyin9 interactions: 

1) accepts feelin9s 

2> pralses and encourages 

3) acc~pts or use$ Ideas of students 

--1"" 16 
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4) asks questions 

5) 1 &ctur'i ng 

6> giving directions 

7> cri tic i z 1"n g or just1tylnl authority 

e> student-ta 1 k response 

9> student-talk i ni t laUon 

10> silence or confusion 

The firet seven are used to de.crlbe teacher 

interactions. Categories elght and nine are used for 

student interactions. ln most studies the observer 

records the number of the category which 

descrlbes what Is golng on, every three seconda withln 

a period ranglng tram 20 minutes ta one hour. Th. 

talVI les are then entered Into a 10 X 10 matrix and. 

then are converted ta percentages. , . 
Rosenshlne(1971) cites 70, dif~erent studie., troll 

grades 1 ta 12, in varlous subjects, that uaed thl. 

tramework. In some cases the cat&)ories were chan,ed 

or other~ added to sui t the needs of the st,,\die. 

(Flanders; 1970). 

ln a recent review ot the I~terature on acade.lc 

work(Doyle, 1983), it was indlcated that th. lIajor 

portion of the teachers day'was .pent on clas.roo. 

management. I.e. organizlng the students Into workln, 

units and then maintaining th!. at,ructure. It wa. al.o 
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stated that 60 to 70 percent of clas.room tlme w •• 

occupied by seatwork as ln completlor. of asslgnments, 

homework checldng, and test-taklng. 

'i , 

Ta summarize, Logo has been taken up by many 

schools as the new thing to teach. However, there 15 

11ttle consensus about how ta teach it. To date the 
fi 

research has done little ta Il lustrate how Logo can be 

used to produce the resu 1 ts that Papert suggests. 

Given the realitles ot the working classroom it ls 

clear that the teacher' s role Is an important one in 

the learnlng process in any subject area whether uslng 

a discovery or a tradltional structured approach ta 

..r 
teach it. It would seem that thls is also true for the 

teaching of Logo. The basic approach in this study 15 

ta examine the protocols of the interactions of a 

teacher with two students during the course of 
\ 

learning Logo. The emphasis in this thesis Is on the 

establishment of a classification system that could be 

applled to an elementary school setting and to Logo. 

This system wi Il be described in the tollowing 

. 
chapter. ft is used to help answer the questions What 

i9 the nature of the teacher' s Interactions wlth 

students ln a-Logo setting? 

" 18 
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CHAPTER 3 

METHOD 

SUb 1sot. 

Data were collected on one teacher, worklna wlth 

two students. The teacher was part ot a group.ot 15 

adu 1 ts tak 1 ng a t1cG 1 1 1 Un 1 vers 1 ty summer course tOI' 

teachers which used Logo as its main content. She was 

selected from the total group on a voluntary basls. 

The on 1 y prerequ 1 site was havi ng to be a practic 1 ng 

teacher. 

1 t was obs e rveà by the group over the dut'a t 1 on of 

the course tha t she ",as an exce lient teacher who wall 

very successtu J at her task of teaching her two 

students. 

The two s tudents tha t she ",as wor king w 1 th weI'. 

randomly assigned to her trom a group of thl l' ty 

c:hildren taking part ln a summer computer school l'un 

at the same location. The two were both male, twe 1 ve 

years of age, ln grade six, and of avera,e 

lnte II igence. None ot the students ln the pro,ra. had 

prevlous experience wlth Logo. 

The set tl ni was a 1 al' ge open area 1 n a .uburban 

~ontl'eal elamentary school. Along two of the wall. 

were 15 computers, 7 on one aide and 8 on the other. 

19 
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each on a large table with three chairs. The target 

teacher' s computer was at the end ot one row. In the 

mlddle of the room was a series 

cha i rs a r ranged in a horses hoe. 

Apparatu. 

Hardware 

ot large tables and 

The computers used ..... ere Apple 1 le with 128K memory 

and 80 column capabi 1 ity. The data collection computer 

was equipped to give a video feed (a type of dribble 

t i 1 e) of what was on screen to a VHS v ideo casse t te 

recorder. Ami crophone was al 50 set up and a t tached to 

the video recorder to record the conversation that 

accompanied the occurrences on the screen. 

Sot tware 

Ail the computers were using Apple Logo <DOS 3.3 

version) • 

Te.oh.r Trainlni Procedure 

, The format for the course was to tollow a ser· es 

ot ! ntor mat Ion handouts ca li ad "Turt 1 e Ta 1 ks" tha t 

sequence Logo commands and provide exerci ses 

requirlng problem solving using Logo. The sequence 19 

based on what needa a student usually has in learn!ng 

LOio (1.e. learning about FD, BK, RT. and LT betore 

de.ling with REPEAT). These handouts were used 

20 
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S ----------~lng to th. needa of the~'claaa over the 

of u/e course. (see APPENDIX B> ""-

durat Ion. 

.' 

The da! ly format of the course for the period of 

this study ran as follows; 

8:30 - 9: 45 Teachers and chil dren working with Logo. 

9145 - 10:00 Break (chi 1 dren go ta other aqUv 1 tles 

tor l'est àt mornlng) 

10:00 - 11:00 Teacher's feedback session. Sharing with 

the group i deas tha t had 0 r had not 

worked with the students. Planni'ng tor 

the next day's session. 

11:00 - 12:00 'ntroduction of new commands ln Logo. 

Teachers worked on thelr own Turtle 

Graphies project. During this perlod 

the instructor modeled a way of 

teach i ng Logo. Th1 s was done by 

encouraging the teachers ta deve 1 op 

general prob 1 em BO 1 vi ng strategies 

such as deduct i ve reason i ng. 

experimentation. genera t i ng a 

hypothesis based on what was glven and 

then testing it. 

10:00 - 12100 Students would go to a Phys. Ed." or 

expressive movement clas8 during thls 

Ume (both of these programs had an 

21 
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orientation that encouraged problem 

solving, the use ot directionality and 

movement in space) .Students would 

switch activities at 11:00. 

The teachers had ail been required ta read 

Hindstorms prior to the beginning of the course. The 

flrst day consiste~ of introducing the teachers to the 

Apple computer and how to start up the Logo language. 

The concepts of SHOWTURTLE, FORWARD, BACK, LEFT, 

RI GHT, 'and CLEARSCREEN were exp lored as a group and 

then by each teacher at their own computer. The 

ditferences between traditional teaching and discovery 

learning were also discussed. There was great concern 

on the part of the teachers that they would not be 

able to teach the students anything because as 

teachers they did not know eno~gh. The idea of the 

teacher as a mode l of a learner or as a partner in 

learning was discussed. The teachers were encouraged 

to explore the basic Qommands and concepts with their 

students much in the way that had been done with them. , 
The second day began by introducing each teacher 

to a pair ot students that t~ey would be working with 

for the next two and a hait weeks. It was then the 

teachers' job to introduce Logo to them. By being only 

one day ahead of the students themselves, teaching in 

22 
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the traditional 

frustration was 

sense was very 

the result for those 

dit t 1 cu 1 t and 

teachers who 

Insisted on operat!ng that way. The feedback sessions 

were used to deal wit~_those kinds of problems. 

Within a few days the anxieties lessened as the 

teachers became more 

(progressing in most cases, 

knowledgeable in Logo 

faster than the students). 

The next cpapter will descrlbe how protocols were 

co 1 1 ected on 1 teacher and 2 students, and the 

oÏassiflcation system used to analyse the data. 

23 
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CHAPTER 4 

DATA COLLECTION 

Thé intera.ctions of the teacher and two students 

were recorded on the second, seventh, and second to 

last day ot the program for the chi idren. The 

recordings consisted' of a videotaping of what" was 

occurring on the screen as weil as the accompanylng 

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 rlght. The teacher was coded as C:, and the two 

students as A: and B:. 

Each day was spi it into episodes. An episode 

consisted of "a succinctly describable segment of 

behavior associated with attaining a goal" (Newell & 

Simon, 1972, pg. 84). An epis-ode began when the 

transcr i pts 1 nd 1 ca ted a ~hpjlge in the genera 1 

direction ot 'the students actlvities. (see Appendix 

A tor complete transcripts). 

Cod 1 ng 5YS tem 

Once the fhree da)ls had been transcr i bed the 

te~cher comment:'S \ofer~ extracted from each. These were 

then class'ifled accordlng to a set ot categories that 

were based on Hunk 1 ns, F landers, and the pr i nc 1 pies of 

dlscovery learnlng. They are as follows; 
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INTERACTION CATEGORIES 

.1) RE 1 NFORC 1 NG Pra i ses. encourage9,' or 
acknowledges Lhe student's efforts. Say!ng 
"good", Hum hm", "alright" are included., 

2) CLARIFYING Taklng an idea that the student 
has presented and expanding or claritying it. 
Not to be confused wl th 6. 

3) HEUR 1 ST 1 C QUEST ION 
answer guides the 

Asking a question 
student towards 

whose 
the 

possible solution of 
thought. 

a problem. Provoking 

4) OPEN QUESTION Asking a question that requires 
thought to be answered but is not intended 
to lead the student. 

5) DIRECT QUESTION Asking a question 
answer 15 direct, but not pertainlng 
particular problem situation. 

whose 
ta a 

6) LECTURING Giving tacts or opinions about the 
troducing new concepts or 

7) tements that manage the behavlor 
of the students. 

8) DIRECTING Givlng directions or commands that 
the students are expected ta fa Il ow. 

9) STRUCTURING Statements that help structure 
the student' s work hab i ts. 

10) PROBLEM DEFINING Statements that help to 
define or point out a problem situation tor 
the student. Pr av i ding cl ues but not answers. 

Comments 1 ike ahm, weil. mm, oh were not coded 

when they were used as Mazes (verbal' place holders) 

The ~ranscripts were filen coded and analysed to 

determine which kinds of interactions were employed by 

l ' 
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the teacher and to wha t degree. Dia 1 ogue tha t di d not 

have to do wi th the classroom or Logo was not 

included. (e. g. a conversation about the McDonald's 

Massacre which had just taken place.) 

One oepisode, which contained 30 teacher 

comments, was used to establish an inter-rater 

reliability of the categories. A teacher who was not 

in the summer program and who had no previous 

know 1 edge of the Teacher Interaction Categories was 

given the transcr i"pt and a sheet listing the 10 

categories. She was asked to categorize the teacher's 

interactions • 
..".. 

This coding was then compared to the 

regearc~er' s coding of the same data. Df the 30 

comment codings, 25 were in agreement, 5 were not. 

That i s to say 83" of the cod i ngs were in agreement. 
. 

This would i ndica te tha t the Teacher 1 nteract 1 on 

Categories are reliable descriptors of the teacher 

1 nteract ions. 

The coded data were then tabulated into frequency 

counts for each ca tegory wi th! n each episode as we 11 

as totals for each category for each of the three 

day.s. These trequency counts were then converted to 

percents in order to provide a better picture for 

Interpretation of the raw data. The resulting tables 

wUI tollow ln the next chapter. 
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TRANSCRIPT INTERPRETATION 

ln ail ot the transcripts the teacher is noted as 

C: for Connie. A: and B: are the two students Ali and 

Basje. The left hand column ot the transcriptions ia 

the record of what was typed in at the keyboard, 

simllar to the recordings of a dribble file. Howev~~, 

these entries are listed as they ocçurred ln tlme, 

beside the corresponding dialogue. Some entrles may 

therefore seern dlsjointed in initances where there was 

long di scuss i on between thc.se entr1-és -. The notat 1 on 

tor the categories has been done using numbers. They 

are listed in the 21st column ot the 11ne that 

lntroduces the speaker. 

CATEGORY SAMPL~~ 

The following are examples trom~the transcripts ot 
") 

each interaction category. For some examples they are 

grouped together as thls bast il lustrates how they 
1 

actually occurrad. 

1) RE 1 NFORC 1 NG 

1 

1 

27 

AIl th 1 n k we' Ile ha ni. 
that. 

C :K 

B: Weil no Ali bec.u •• 
then It'd juat be a 
11 t t 1. .oun ta in. 

CI You'r. rlght. 



" (froID 01.E2. ) 

2) CL.AR 1 FY 1 NG ' 

2 

(trOID Dl. E2. ) 

3) HEURISTIC QUESTION 

3 c 
( t rom Dl. E2. ) 

4) OPEN QUESTION 

4 

f' (fro. Dl. E2. ) 

5) DIRECT QUESTION 
2 

28 

Bz Ilke a 1 i ttle round 
thl ng. 

C: 2 and you wanted to 
.. ake 1t 

B: ah! REPEAT 4 

B: hey that dldn' t go 
" ln a complete square 

A: it's not supposed to 

B: oh ya 

A: now weill do a whole 
square 

C: how cou 1 d you have 
done It sa It dld 
complete the little 
square? 

• 

B: ya 

A: 1 don' t know 

BI that wa ••• 

C: cause you made i t go 
around how many 
times? 

, 
C: 2 and you wanted to 

make it 

BI -ah! REPEAT 4 

CIl know you al read)' 
have thl. 11n8 her. 



o 

--

o 

o 

5,5 

4 

1 
(trolD Dl. E2. ) 

6) LECTURING 

6 

6 

(from D1.E2.) 

7) HANAGING ' 

BI now REPEAT 1 .•••. you 
don't have to do It 

C: weil.. what about If 
we .. how many .Ide.­
do we need to 
complete? 1? llke 
you have 2 and how 
many more? 

BI 1 

CI so what could that 
be? 

B: REPEAT 3 

C: r:ight! ••. 

B: like Ta door To 
window 

C: ya but we 1 1 you 
can't use the ward 
wlndow 

CI because the aachine 
won't take that but 
we can use win Or •• 

8 CI o.k. sa would you 

up for me 

7 

29 
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mlnd shortenlng th.t 

AI me •. Basje . ya 

BI he can do 1t 

• Cr no no no you can do 
that cau.e you're 
the one th.t •• w 
th.t 

Br don't know how 
{ 

: 
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( troll D2. ES. ) 

e) DIRECT 1 HG 

40 
FD 40 
PE 
BK 40 

CONTROL-T 

(troll D2.E1.) 
9) STRUCTUR J NG 

CONTROL-T 

2 

e 

8 

6 

4 

1,9 

9--

30 

Cs you're still ln the 
edltor so you' re 
st III fine 

B: o. k. 

Bs K. u •.•• Forward 

,., lesh 

C: o.k. you're not 
keepi ng track though 
of ail your angles 
so tha t you can have 
It ln the same 
direction 

B: Your angJ es 

wC: Ail of us. o. k. 
Let's go back and 
look at that 
1 thlnk we lost some 
of ft by gaing back 
and forth •. but Ail 
you have It wrltten 
down 

C: ah .. What do you 
thlnk 

~ 

As ya H's o.k 

B: That' s good • ya 
•• then have you got 

any 

A: oh ya 

Cl rlght • Why don't we 
get tha t down 
betore we torgat lt. 

B: Thare now ••• it.r 
atter that •• ok. 
PEN UP 

CI gonna read lt to 

- " 

,-
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CHAPTER 5 

RESULTS 

This chapter summarizes the results of t~ data 

transcriptions and the teacher interaction categories. 

For easiet Interpretation, the frequency counts for 

each category have been converted to percents and are 

given as dai 1 y tota 1 s. The fui 1 tab 1 es of f requenc i es 

and percents are found in Append i x C. Th i 51 chapter 

will be used ta report the results trom the data for 

each day-, as weil as descrlbing what the students did 

on those days. A summary tab 1 e 0 f Logo commands 

covered on the three days follows at the end of thls 

chapter(figure 1>. 
'!-1 

. " 

On the f Irst day of the summer COlllpute.r program 

the ch 1 1 dren were introduced to thelr teacher and 

pa r t ne r s. Age ne rai 0 ut lin e of the da 1 1 y r 0 u tin e wall 

presented. The students t hen went to the 1 r computer 

stations and commenced work. AI i and Basje' s session" 

'V 

began with an introduction to the comploter. They 

seemed to be familial' wlth the basics'of turning on 

the computer a..Jld 1 oad i ng procedures. (1 t was noted 

l.!' 
that they haCl both used Bankstreet Wr i ter dur 1 ng the 

schoo 1 year as part of their English 
f 

program at 

school.) Connie then Introduced them to Logo and the 
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TURTLE GEOHETRY COHHANDS USED . 
Dl. 02. D3. 

SHOWTURTLE ST X X X 
H 1 DETURTl.;E HT X X X 
CLEARSCREEN CS X X X 
PENUP PU X X X 
PENDOWN PD X X /' ---X "-

/ " ~~' 
PENERASE PE X ----x- . X 
FOR WARD FD X / X X 

~-K-_. BK X X XI 
,.-- FT LT X X X 

RIGHT RT X X X 

REPEAT X '" ~ X 
CONTROL-T X 

, 
X 

.------~ 
-

CONTROL-S X X X 
--::-- CON~.,ROL-L X X 

CONTRGL-G 

CONTROL-P X 

0 
CONTROL-N X 
CONTROL-E 
CONTROL-K X 
CONTROL.-Y X 

CONTROL-F X 
CONTROL-B 
CONTROL-A 
CONTROL-O X , 

" 
CONTROL-D 

TO X 
END X 
C,ONTROL-C X 
EDIT X 
POTS X 

\ ' 
l " POPS, X X 

LOAD X 
SAVE X 
CATALOG X 
ERASEFILE X .... 

D 

Oc 
33 
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threlhold co .... anda 0) ST, FO, BK, RT, and LT. As .the 

.... ~n p~jresu~ and the boy •. worked at .aIJ1n. 

oontrol ot the turtle commanda, further commands' were 

brought 1 nto play. They were presented as the need tor 
(J r:.~ 

them arose. They were, PE, PU, PD, HT, REPEAT, CTRL-T, 

and CTRL-S. 

On the second day ot the program the tlrlt 

recording ot data was taken dur.ng the tlrst 50 

minutes of the session. The files tor this session are 

noted as 01. and conslst of three episodes, El., E2., 
6 

E3. Ail work ln 01. 15 done at top-leve), that 1s to 

say, commands that are entered at the keyboard by the 

atudents are immedlately executed by the turtle. Due 

to thla fact E2 Is very long. (There are only three 

eplsodes for ~l. becauae about half way Into the 
, 

record!ng the vÇ)lce qua 11 ty deter 10rated mak 1 ng 

accura~e transcription impossible.) The only new Logo 

oommand t ha t was 1 nt roduced dur 1 ng th la t 1 me was' 

CONTROL-L. The students spent thelr tlme uslng and 

further experimentlng wlth the commands they had 

learned the day betore ln an effort to make a house. 

The Teacher Interaction Categories occurence 

tota 1 s tor DL are as fo Il ows in rank order; ~ 

1) Relnforcing 
2) Open Question 
3> Direct Que,tion 
4> Clarityina 
5> Structur Ing 

34 
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6) Heuristic Question 
7) Problem Definin" 
8) Directing 
9) Lect.urlng 

10) Hanag!ng 

4.1" 
2.e" 
2. 1" 
2.1" 
1. 3" 

These res)Jlts show that, of the interaction. that 

the teacher had wi t.h the students, one thi rd ot thell 
D 

were simple reinforcement ot the .tudents· effort.. 

They usua 1 1 Y cons 1 sted ot one word or short 

statements. 

ego trom DL El.) 

B: it's there 

1 C: there 

B: pretty good but •••• 

1 . C: oh ft 19 

ea. trom Dl. E2. ) 

A: think" we' 1) change that 

1 C: K 

B: Ve) 1 no A II because then 1t. d Just be 

a ) i t t 1 e .. ounta i n 

1 C: you' re rlaht 

Considerlng that this i_ only the' second day ot 

'exposure to Logo that these two student. have had, 

this seems rather surprislng. One would exp.ct that 

there would be lIuch more direct te~chinl loing on, y.t 

-
the ,two ca tegor les that repre_ent .",ch •• thod. 
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(I..ECTUR 1 NG " DI REeT 1 NG), aocount tor on 1 y 4.2" of the 

interactions. 

Open questions and Direot questions lDake up 

almost another third ot the interactions (31.3"). They 

seem te be inter-related in that often the teacher , 

"Puid initiate an interaction with an Open question. 

J t tbe answer ot the students was not 01 ear or she 

wanted to verity 'if they had really understood their 

own answer she wou 1 d then ask a Di rect question. The 

use of questions as an interaction overall, 

(Heurist1c, Open, Di rec t ) account for 38"- .of the 

interactions on Dl. 

To lilustrate thi. use of questions, an eplsode 
o 

in which the studer.ts have made an error i. examined. 

They were attell'.pting t·.), create a square uslng the 

REPEAT command (REP:!AT 4[ FD 20 RT 90] ) . Basje 

press,:.s RETURN b" f ore he has comp 1 eted the whole 

• phrase (atter 20>, resultlng in the turtle golng in a 

stral ght Il ne on the screen for a distance of 80 

) 
turtle steps. T~e PENUP command was in effect at the 

t Ille sa no actua 1 line was drawn, but the turtle 1. 

8itUng in the wrong place on the screen ta go on. It 

must first be returned to where It was prior to the 

error batore they can go on wi th thei r drawlng. They 

36 
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• want tQ use the BK command to do so but th.ra i. a 

dlsagreement about how large the input should be. - , 

Basje remembers his input as having been 20. Ali 

realizes that i t 19 actually 4 tlmes =t0 (REPEAT 4[ FD 

20 ••• ) as ln the command that had created the error in 

the flrst place. The teacher lets the srtudents try ta 
I~ , 

resolve their disagreement and flrst uses an Open 

.. ques t Ion to ver i fy 1 f Bas j e rea 1 1 Y understood. When 

'she ls not convinced she asks a Direct question. 

, , 
B: B •••• K •• How much •••••• '207 

A: REPEAT 4 , 

B: No remember 

A: oh ya ••• o. k. • •• BK 

B: 20 

A: 80 

B: 20 

A: 80 •• 80 

B: 20 •• we drew aIl thi. 

A: 80 •• That's not all.20 there. 

4 C: See why 1 t was 80? 
J.-

8: Hey wha t ha ppened ••• ~.~ ••••••• Yup 

5 C: Why? 

B: Because he had on that 80 .teps 

4,3 C: How do you know? •• How dld you U,ure that 

out? 

o 
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BI Because •••• cause U' sr 4 ti.~ 20 

1 CI right. 

(troll E2.) 

At t.h.!s point lt should also be noted that the , , , 
percentage of statements made by the teacher on DL 

account for only 26.8" of the statements made by aIl 

three. The students accounted tOI' the majorlty of the 

interactions. (A Il 32.5%; Basje 40.7%; tram TABLE 1 ) 

~ , 

TABLE 1 

COMMENT FREQUENC 1 ES DAY 1 

CONNIE BASJE ALI TOT. 

f. " t. " f. " t. 

Dl.El J.4 19.2" 33 45.2" 26 . 35.6" 73 

,DL E2 100 29. 1" 140 40.7" 104 30.2" 344 

Dl. E3 55 25. 7" 84 39.3" 75 35.0" 214 

TOT 169 26.8" 257 40.7" 205 32.5" 631 

These t igures al ong wi th the percentages tOI' the 

ditterent In~eraction categories illustrate a teacher 

who spent the largest amount ot her interactions 

re i nforc 1 ng and support! ng her students et forts as 

weil al allowing them to converse treely • 

. , 
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Day two of data col laction (D2>, whlch occurrad 

one week later, la dlvlded into eight eplBodes, <E1. -

ES) . These eplsodes consi at ot two dUterent 

actlvitles. During the tlrst three episodea (D2.E1., 

02.E2., D2.E3.> the students are ongaged in plannln, 

out at top-Ievel the moves requlred to construct a 

wlndmil 1. They are using a drawing they have made 

prior to the session as a plan fl·r what they want to 

draw with the computer. One student keeps track ot the 

moves of the turtle while the other enters them at the 

keyboard. The second part ot the session (D2.E4.-

02. ES.) i9 m~de up of the students worklng 1 n the Logo 

editor wrlting the ,programs that will draw their 

windmi Il. This is thelr Ilrst- use of the editor to 

create.a multi-procedural drawlng and they are still a 

bit unfamll iar with ail the Editor commanda. The 

commands had been introduced in bits and pieces as the 

students requ i red them dur i ng the preced 1 ng days, to 

crèate small procedures. 

The Teacher Interaction Category occur~nce total. 

in rank order for 02. are; 

1> Re i ntorci ng 20.8" 
2) Claritying 14. 1~ 
3) Open Question 13.4" 
4) Di recti ng 12.1" 
5) Structur 1 ng 11.4'' 
6) Di rect Quest Ion 7.0" 
7) Manag 1 ng 6.7" 
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S> Heur Ist i c Questlon 
9>"Lecturlng 
S> Problem Detining 

Although 02. contains a large section of episodes 

that lnvolve the use of relatlvely new materlal 

CEdl tor commands), the major i nteractlon used by the 

teacher is still that of Reinforcing. The second most 

used interaction ls that of Claritying. It has moved 

up trom fourth position but only increased by 1.7 

percentage poi nts. Open ques t ion i ng i s now ranked ' 

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

Direct questionlng which rated third on Dl. has 

decreased by more than hait, and dropped to sixth 
.r 

posi tlon. 
\ 

Due to the nature ot epi sodes E4. to ES. , 

Di ract i ng has increased by ten points to 12.1% on the 

~aily totals. This is probably the most noticeable 

change trom 01. When looked at within those episodes 

It becomes clearer why It was used more frequently. 

From El. to E3. Directing interactions are at 7.4~, 

but as the students get into more difflcult work it 

increases to a high of 20.9" in EG. 

Up to now no mention has been made ot the 

personàlities of the students or ot the teacher. That 

il because personality is not one of the factors under ~ 

scrutiny in thi9 s tudy. However it merits 

consideration in explaining the increase~ 'use ot 

t~ ) 
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Direct!ng in these ep!sodes. Basje-as a student had a 

tendency to give up when the going got tough~r ta be 

satisfied with less than parfect results. His school 

records support this. He was also the more dominant ot 

the two students and therefore affected the group with 

his shifts in mood. In the following example they are 

working through a list of CONTROL commands for the 

EDITOR. The students need th9se to do some debugging 

of procedures. They have spent the prior episodes 

drafting procedures for a windmil 1 and are now working 

on them in the Editor. Howèver, Basje was not keen on 

the Windmfll 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 ls " ha 1 f - he a,r te d • uses Connie 

Direc~ing to keep the students on task. 

(f rom ES. ) 

CONTROL-K 

.-

1 

(moves sec_ond -rt1ië" ot 
procedure up béside the title) 

/ 
,41 

B: there tada 1 did 
it 1 did ft Ali look 

A: what 

C: good alright 

B: don't ask me what 1 
did •• 1 don' t know 
1 think J went like 
this •. opps 
l'II have to do 
something else 

A: CONTROL-P 

" 



,) 

C 

rJ 

- .. 

"t" 

CONTROL-P 

, 
CONT~OL-O 

1 
1 , 

~ 3 

t , 
(trying rand am but ton pushes) 

1 

7 
(only END remains on sereen) 

13 

TO 

RI 

8 

~. 

~- . 
f 

REPEAT 

B: CONTROL-P? 

A: ha ha ha 

B: ~au see what 
CONTROL-P is 
•.••. your making 
a mess of thls 

A: just erase ft 

C: how ean you get down 
to these two then 

A: CONTROL-K 
ya CONTROL-K 

C: o.k. 

A: CONTROL-K Is the 
fastest way 

C: alrlght you guys 

A: ya that's better 

C: o.k. now 1 want that 
done now 

B: TO ••• 

A: how do you make a 
rectangle right 

B: RI 

ç: ~I -want that 
'1 (on ln place 

B: k. It was repeat . . 
~ repeat 

A: 2 

The comment frequency pereentage totals for D2. 

are very slmllar to DL The teacher again is 

responslble for only 26~ ot the comments. The students 
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make up the rest with a sllght decrease trom Basje and 

therefore an Increase for Ali. 

TABLE 2 

COMMENT FREQUENC 1 ES DAY 2 

CONN 1 E BASJE ALI TOT. 

f. " f. " t. " t. 

02. El 93 23.5" 155· 39. 1" 148 37.4" 396 

02.E2 14 17.5" 34 42.5" 32 40.0" 80 

02.E3 47 32.4" 51 35.2" 47 32.4" 145 

02.E4 10 38.5" Il 42.3" 5 19.2" 26 

02.E5 17 26.2" 21 32.3" 27 41.5" 65 

02. E6 63 26.0" 89 36.8" 9 37.2" 242 

02. E7 19 33.9" 16 28.6" 21 37.5" 56 

02.E8 23 25.6" 33 36. 7". 34 37.8" 90 

TOT. 286 26.0" 410 37.3" 404 36.7" 1100 
" 

The most prevalent point about 02. Is its close 

sim!1 ari ty to 01. in the overall structure' ot 

interactions used by the teacher. Reinforcement is 

sUl 1 the most used category. 
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Day three of the data collection (03) was 

completed during the last week of othe program, seven 

days after 02. It also consists of eight episodes <El 

- ES>' The first two CD3.E1. ,D3.E2.) consist of disk 

file management. The students have a series of shape 

files on their disks and are deciding on which parts 

of those files to keep and amalgamate {nto one file. 

The rest of the session (D3.E3., -D3.ES.) was used 

employing the various procedures in that new file to 

create a new drawing of a clown. 

The Teachet Interaction Category occurrence 

totals in rank' order for 03. are; 

1) Reinforc.!ng 
2) Clarifying 
3) Open Question 
4) Direct Question 
5) Structuring 
6) Lecturing 
7) Directing , 
S) Heuristic Question 
9) ,Problem Defining 

10) Manag i n~ 

21.2" 
14.0" 
14.0" 
12.6" 
9.9" 
9.5~ 

S. 1" 
7.2" 
1. S" 
1. S% 

Although D3. occurre~ v~ry close to the end 9f 

the pr.ogram, and the student's kn6wledge of Logo haa , . 
greatly increased, the interaction used most by the 

teacher wa~ still Reinforcing. Clarifying and Open 

Questioning follo':'l'ed with percentages that were quite 
. " 

1-
'sim! lar to those ~of D2. The use ot Direct Questionin.g 
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increased from 7~ to 12.6~. Structurlng decreased by 

1.5 percentage points and Lecturing increased by 3.5. 

Directing has dropped back. to 8. 1~. 

Wh en the three question categories are pooled 

they account for 33.8~ of the interactions on 03. 

~--- -/ C--" The. Comment Frequencies for 03. 

':~rease in the percentage of comments . 
indicate a 

made by the 

teac~. She 

comm~ made 

new. accounts for only 21.4~ of the 
, 

on 03. Basje and AI i make up for 38.4" 

and 40. 1~ respectively. 

TABLE 3 

COMMENT FREQUENCIES DAY 3 

CONN 1 E BASJE ALI TOT. 

f. " 1. ~ t . " 1. 

03.El 26 21.8" 46 38.7~ 47 39.5~ 119 

D3.E2 61 20.2" 120 39.7~ 121 40.1~ 302 

03.E3 67 18.9~ 145 41.0~ 142 40.1~ 354 
, -

03.E4 43 33.3" 41 31. 8~ 45 34.9" 129 

03.ES 4 11. 8~ 14 41. 2~ 16 47.1" 34 

1 

03.E6 8 2S.0~ 10 31.2~ 14 43.8" 32 

03.E7 5 23.8" 6 28.6~ 10 47.6" 21 

03.E8 27 20.6~ 49 37.4~ 55 42.0" 131 . 
• 

TOT. 241 21.5" 431 38.4~ 400 40.1" 1122 

• 
" ' 
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A bar graph il lustrates the Teacher Interaction 

Categories compared over the three days (Figure 2). 

FIGURE 2 

Teacher Interaction Category Totals 
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A st a ti s t 1 ca 1 procedure was undertaken to 

determine If there was any -~ignlficant dlfference 
\ 

between any two\ propor t Ions for the ten categories 

over the three days. A compar i 90n was done be tween 

Dl. & 02; Dl. & 03i 03. 81 02. Any z score havlng a 

va 1 ue grea ter than or equa-l to 1.96 or 1 ess than or 

equal to -1.96 Is consldered signlflcant at the .05 

level. Table 4 shows the resulting z values. 

TABLE 4 
z vafes 

CATEGORIES 

for Teacher Interaction Category Totals 

Reinforcing 
Clar 1 f i ca t 1 on C 

Heuristic Question 
Open Quest 1 on 
Direct Question 
Lecturing 
Manag i ng 
Directing 
Struotur i ng 
Prob) em Def 1 ni ng 

01.- 02. 

-.1551066 
.0222501 
.1043979 

-.049891 
-.0707339 

.2509023 

.1414347 

.3790233 
-.2323477 

.187802 

Dl. - 03. 

-.1493225 
.0349113 
.2499438 

-.051948 
-.1093087 
.2875653 
.0819148 
,3099238 

-.0382926 
-,0577392 

03. - 02. 

-.0060277 
-.012687 
-.1583782 

.0020702 

.0394082 
-.0333565 
.0622518 
.1101334 

-.1223883 
.301029 

There was no si gni f i cant di fterence be tween any of 

the comparisons made. This Indicates that what the 

teacher di d, as descr i bed by the Interaction 

Categories, is very consistent trom the beginnins ot 

the program to the end, even though the data 

gat..n.erings were at 7 day Intervals and the actlvltles. 

over the three days varled greatly ln dltticulty and 

nature. 
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ln the next chapter, concl usions wi Il be drawn 

basad on the resutta described in this chapter. 

1 
. j 

) 
\ 
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CHAPTER 6 

1) 1 ~culii ON 

This exploratory research has attempted to answer 

the question, "Wha t i s the nàture ot the teacher'. 
\ 

interactions that this a productive ~Iearning 
.... 
ex per ience?" 

It should be noted that as wlth most single case 

exploratory studies, the findings ot this research are 

limited in their generalizability. Further research 11 

needed to replicate or expand this work ln order to to 

address this issue. An exploratory descriptive deslgfl 

1 ays the groundwork. 

ln this study most of the tlme was spent 

reinforcing in supportive ways,; the eftorts of the 

students." A lot 01 questions were asked of the 

students when they had a problem with thei.r work. They 

were encouraged to be aware of the processes Involved 

in each task that ",as done. 1 n order to do th!., 

questions were asked to determlne how much the student 

re~lly understood. In many cases a clarification wa. 

aIl -that was required to solve a problem. When there 

was a greater problem, and the student'. perception ot 

the problem was not clear, the use of que.tion. wa, 
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effeotive ln helplng the students to generate l 

hypothe,es about what the problem may have been and 

then solutions to those problems. At tirst the 

students ha'd ditficulty with not bein~ given answers 

~. when they were stuck. i.e. "Why doesn't this work?" 
," 

However with thle they got used to the idea of asking 

,themsel ves questions simi lar to those that woul d be 

asked by the teacher and thereby started to solve the 

probJems themselves more otten. Actual teaching ot new 

i~lormation or lecturing was done when students were 

tàlt to be ready for these new pieces of information. 

The ra 1 e of the teacher was one of consu 1 tant, 

technical advisor and quite often as a kind of mentor. 

This is quite simi lar to the methods used within the 

graduate seminar programs of many universities. 

As stated at the beginning of this paper, Connie 

was observed as be i ng an exce lient teacher as we lIas 

very successful at her task of teaching Logo to her 

t·wo students. J t was therefore poss i b 1 e to cane 1 ude 

that the teaching behavior described by the 

interaction categories il lustrates a sucbesstul Logo 

experteneG. 

ln 81anc1n~ at both the category distributions 

\ and the intrequency ot intervention by the teacher ln 

thh study, it would appear as though the teacher 
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plays a background raie. But, wh.n looked at .ore 

closely one sees that tram that position she wa. able 

ta orchestrate what transpires. This ls one ot the 
Il ' .. 

most important findings lot thls study. Many teachers 

feel that it is their job ta give knowledge ta 

studenta and attempt ta do sa through constant direct 

instruction (Lecturing). Indeed many people assume 

that this ia what teaching Is aIl about. Lecturing ln 

Itself 15 not an effective way·ot teaching If hig~er 

level knowledge structures and generalizatlons about 

the information taught are deslred(Becker ~ Geraten, 

1982) • lt 15 also not congruent with discovery 

learning and in thls study was not used by the teacher 

very much. 

It Is qulte clear that based on the Teacher 

Interaction Categories, the ~o.t trequently used 

interaction was that ot Relnforcing the students, , 

simply being there ta lend support ta the efforts that 

they made in their work. This i8 not the interaction 

. --category one would expect ta represent the mo.t 

frequent interactions by a teacher, either in a 

Di8covery Learning or a traditional teaching aetting. 

However it is not congruent with the theori.. 01 

behaviQr moditication, ~here there i. Itrong 8up,port 

for the pow.er ot reinforce~ent on learning. , 
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If the Question c~tegor1.s ara pool ad they 
1 

\ 

account for a third ot the teacher 1 nteractions. This 

would appear to be ln agreement w1th what 

Hunk1ns(1972) has said a~out the importance of 

effective questioning as a teacnlng strategy. 

Basad on the work of Doyle (19B3) one would 

c expect that the teacher Interaction category .7 

<HANAGING) would have occurred frequently, yet 1t on 

average accounted for only 3.28~ of the teacher's 

Interactions. Granted, ln thls study the teacher pupi~ 

ratio 1. nJt comparable to that 'of a regular classroom 

but thls alone should not account tor the low 

percentage for Hanaglng. 

A question that i8 not a.ked ln many elementary 
..--

school. where Logo Is taught Is; "Why should we be 

ualng Logo?" and more Importantly; "How shpuld we be 

us1ng It?" Wlthin the parameters of the standard 

elementary school curriculum, do we need to introduce 

computer programmlng as a subject? Teachers are havlng 

diftlculty trying to 
." 

meet the demands of the 

curriculum wlthin the core subjects. To introduce any 

computer language as an addition 

that an elementary student Is 

to ~verything else 
JI 

1 , \ 

expeéted to 'Iearn, 

sl.ply because computera are now there la faulty 

reasoning. 



To Introduee Logo as a lubject unto tt •• lf would 

seem contradictQrY both ,ta the new curr 1 cu 1 u., 

guldelines and the learnlng theory behlnd Logo and yet 

thls ls what Is happening in Many schools. would 

• suggest that Logo ls very weil suited to the goal. of 

the new curriculum, if lt 19 taught as an Integrated 

part of the math program, respecting the importanc. of 
',' 

"" proeess for the student. 

Some people would claim that 1 n order ta teaeh / J'\ 

Logo successtully a teaeher needs te be weil versed ln 

programmlng wlth Logo. To a certain extent this t. 

sidestepplng the issue. Belng' a suceesstul Logo 

o programmer does not guarantee good teaching. Not belng 

a Logo expert does not ellmlnate one trom teaching it 

weil. In this study the teaeher was learnlng Logo one 

step ahead of the stude~s with whom she was worklng. 

She was able ta accommoda te and assiml1ate more 

Information at a quicker rate than the studentl and by 

the end of the three weeks had an excellent worklng 

,--- knowledge of turtle graphics as weil as a general Idea 

of the possibilities of using words and 1 lit. ln 

non-graphie procedures. One eould not say that her 

suceess with the students wa. due te her expertl.. In 

programming becauae she started out.s a novice. If 

expertise were a factor ln thl. Itudy then there 

should have been a .arked change ln the nature ot th. 
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interaction categories tro. Di. to D3. and thera wa. 

a 
none. This brings out an intere.ting point. The key to 

thi. being a successtul Logo experlence on the part Dt 

the students was the nature ot the teacher-student 

interactions. The teacher was the catalyst. This Is an 

illportant observa tian tor bath educators and 

administrators of school programs. 
,. 

The téaching approach used does not fit into Any 

strict category such as discovery Iearning or 

u traditional structured approaches. For lack of a 

better descrlptor 1 would venture ta cali her approachu 

"client centered". Within the overall framework ot 

helping the studenta t~ learn about Logo, she 

, '. determlned what ta do, by the needa of the studen~ •• 

The computer helped ta make this possible~ The 
1 

microworld ot Logo was the tocus 
f 
point around which 

1 

, 
-the activities revolved. The screen was an open window 

through whlch the students , strategies many ot were 

revealed, giving the teacher clues about where ta head 

next with her questions, cl ar i t icat i onl 

raintorcements. The teacher-student relationship was 

not one of, "1 teach, you listen", but one ot, "let'. 

see it you can get the computer ta do what you want": 

For the students much of the responsibility tor what 

vent on was in their hands. The env 1 r onmen't wa. 

neither rlgid nor simple. It was certainly not a 
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cook-book approach to teachin,. It was open ended with 

~ 

Many possible directions for solution of any probl ••• 

that arose, and it was the teacher 'who 

instrumenta 1 in 1 ts success. 1 t shou 1 d however, not be 

thought that it was a, "let's see what happen." or 

"laissez-faire" approach either. Largely through her 

support and with very little structuring(8.6~ on 

average) she was able to keep the students on task and 

.progress i ng. 

Thi~ approach to teaching Logo allows the 

students to learn about learning~ by providlng them a 

more personal relationship wlth both knowledge and 

o other people, much in the way that Papert(1980) 

describes it in "Mindstorms". Problems rnay arise when 

a teacher who is willing and able to do this on a 

classroom scale Is needed. Although ln this study the 

teacher-student ratio was Ideal, the teacher came to 

the course as an experienced classroom teacher. As 

stated e'a'T 11er, her interactions wlth the .tudent. 

were very consistent trom beginning to end. One could 

hazard a guess that her approach to Logo and teaching 

in general would not be that far apart. Indeed .he ha. 

gone on to teach Logo to adolescents on a cla.sroom 

scale, with much succe.s. Further research mi,ht 

andeavor to look at what the teacher interaction. are 

o in the Logo cla'ssroom. It May al.o be u8.tul to do 
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turth~r exploratory descriptive studle. to highllght 

other approache. ta teaching Logo sa that comparlsons 

can be made. It was tortunate that ln thls study the 

teachar turned out to be one ot the best ln the class~ ~ 

The Taacher Interaction Category results may have been 

quite ditterent wlth ~ther teachers. Informa'tlon about 

what approaches dlscourage the kinds of positive 

growth that the two students showed ln thls study 

neads to be teased out, and we need this information 

now. Logo ls being integrated into the elementary 

school curriculum at an astounding rate, in many cases 

wlth little regard for its potential as a teaching 

tool. Youna children are being "turned off" us!ng 

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 t~hnical aspects of Logo and 

. computing, but ta deal with the pedagogleal apprçaches 

and potentials of the language. 
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'!.. 8: hll huit 

6 CI il il not 

811110 

PE 
AI hl 1 t', PEMERASE •• nOll hol H 

8 CI yn 1 Mlnt 1 WIRt btfor. it hlpplftl 1 Mant 
to t.11 1 Mant you to t.ll Il Mhat ha,ptntd 

AI 1If'0fI9 ugl. 

4 CI bit .bit HI th. probla 
1«91 

B. hl. 
& 

5 CI Ilriqht .bat dlr.ctlOft ... th. turtl. ,OiR, 
il 

i. j"t 1 linut. 
CCIITIIl-T ,. ~ .. -

-C 
AI 121 
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c 81 dOlJ 'VI il 

AI 1111171111 nDel IIb.rI's it pDi nli n9 

81 1119~ 
nDl Ib.r.'s It pOlntlng 

AI wbV dld "' put RT Instlid of LT 

\ AI LT LT 191 

r" '-

• 

-~ --~ -' -

lT 191 

FD 41 

lT 91 

FD I.rinl FD 

Rl 91 

FD :5 

COInRCl-l 
FIS 
CC1tTRIl-S 
IK 

4 

>~) ,.....--

.:..1~_· _~~~ ___ ~ __ --'-_w.t , ____ ~_~ __ .. 

BI your lur. not 95 

AI no 

BI oh! 

ru nDel FDRIlARD 

81 41 

AI no ,ooel 
LT 9. 
FDnARD 21 

BI no Il don't no vou don't 
"' .. nt to prlt,"d thit it', lIte tbat ID 

PENUP 100.thing and then lIe'II 9D blet lit. 
that 011' th.ft 

AI hlf'.1 

BI hlf"! 

AI Il.it put lt blet lnd put It ~ bit lon9.r 

CI Ilhat did vou do to th. oth.r on. 

Al Il did ont .... tb,n • (.. I~l'II 
VOU liant It off tDO ... ·~19IiA 

RDeI BK •• BK il 

8. hDel •• eh 
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51 

RT Ilruts Rf ) LT 30 
1 DtIt' T KIIIII~" TO 30 

LT3 

li 

lT 27 

FD 51 

AI .... hllhhn ••• 51 

81 hbh .... hhhn 

AI na. chlnVI thl 1n911 •••• lT •• 31 
l T 3 0 '. 
11f •• 

81 hi 

AI •• 

BI stop thlt 

AI ybUr IIhnl) .1 ........ no 

81 stop lt 

AI 27? 

~I yu bKIUSI •• dU 3 hln 

AI ob o.k. 

BI hlnA hlnn (snlcktr) 

AI nOlf FORIlARD ....... 51 

BI iDOI 

81 oh .Y !Joel 

A! ilright Ilright 

BI 1 t 's nof D. k. 

AI l'Il tYPI frDl nDl on 

BI o.k. l'll.htl'lt 
"-

, ' 
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D2.E3.63 

AI • AlI 
BASJE 

'1 , 

BI • 
CI • COIIIIE 1 t.lchtr 1 

PE 

Bk 51 

RT 
(trlln RTl 

RI6Hl 

AI PE nturn 
o.k. 

Br blet 51 

AI BK 

81 back 

AI BK 

B. blet 

AI BK 

, 

BI bact.. it dO'ln't IItttr If you Irit. blet 
lt'I ,onnl .urk ••• RIGHT 

AI wait 1'11 IH .. hlrl! 

BI ALI 

AI .Ii t J jUif w.,..t ta 1" ltIIit h',pllli 
R.I.6.H.T. 

81 oh lJad 

AI T.U.R.N. 

81 goel 

4 CI .ht do vou think thlt wIll uy nOlt ' 

11 

1 DOII' T dIV tOI TO TIJIN 

RT 11 

A. thlt 'Il uy J don' t know hOtl ta n,ht turn 
J WlJlt ta IN .hlt h.pplIIl o. k. o. k. 

8. vou .tr. dOlnl) lt-for the Pllt IIv.n dlyl 
To TURtI Ih hl. 

AI h. lIotln' t knOlt hOll ta turn .1 th.r 
RT 11 

'1 don not knOlt hOlt ta turn goday 
Olt '1 •• tt" ti 
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FD 

51 

PD 
Bk 51 

FD 51 

RT 91 
FD 

11 

HT 

(trlill HOItE' 

" , b 
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A: nlMl farurd bh bh 

lit forNrd Il 

AI 51 

8: oh 1 N' looking .t thu on. 

Il: oh PENDOWN 
PEII_ li kt vou VOU don' t hal that 
BK Uv ••• 

8: forl.rd 

C: .lnght 

A: FD 

8: II 

A: RT .. rtturn 

81 FORIlARO It'I goanl look funnv 

AI r.turn •••••• 

B: o.k. 

A: hlf"l our Ilndlill nOll l,t'I q.t ollr 
patt.rn 

81 no .. hlv. to do thll 

A: 1 knDl 

8: o. k. HOIIE 

B C: OH NI t • IKand bafon •• put HOIE 

81 latch out 1 t '1 gonnl alk. • 11 n. 

B CI don 't do 1 t JUlt vat pl"1t 

BI PENIf 

9.4 CI •• 11 ~.fort lit do tllit .. 11nc .... hlWa il 
nlMl do • ont to .. kt procld.,." out af 
thn or do Il unt to IIk. 1 lM chili," 

81 no .. '11 kttp It llica this 
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8 CI tlk. a look At it frOi b.h1nd hlf ........ 

Ih no it looks good 

BI ... d. 501' bo bos (chlIItinfj' 
• v 

3 C: illl't th.r, 1011 .. y ... CIII figuri out 
.uctl y wfltr' III! un put thOl. 1n,11I 

BI no Ihu,hs) 

f 
AI look .t thilt 11Iughl) 

6 CI Y" th.r. il 

BI no . 
0 

1 ••• CI o.k. I.t', look .t this her ... this NlIt't 
• probIH .... rlght ..... hld thl5 •• lltud.nb 
Ir •• aUng noiiK) but IIhlt do ... havI tu 
do .i th thilt ~tn •• shrt l t il9i1in 

B. (.ithout htlll titi on) 1 don' t knOtl 

1~3 C: ytl vou do. wh.t wu our probl •• it th. top 

AI equI1Iter ill 

B •• ht 

6 C. no no no 

81 no i t III .qulht.nl 

1. C. r .... b.r .... '" " ltarted ••• buildug .. Il Ind ,) UIII H' rHII~'rtd that .. hildn' 1 don. 
10000hin" 

AI put il dan -----... 
, 

9 CI alri9hl ht 'lJIpt forglt lhlt .tlling " 
" 

BI hey ""y~d vou hit h.-

2 CI hl didn't 

'--' 
A: 1 hi t lb. book 

.: oh 
D 

5 

C 
Ca "at AI thll ulla hlfl 
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81 51 ••• :II (II1Drh) 

CI 1 thl nie vou haVI i t dlIIIII AlI an vour 

AI YI 1 t .11 JI 

8: lIl? blblbl 
Rf 31 yi 

AI IH IIhlt Rl JI UI dDinV 

4 CliO ilhAt llould lak. thlt lilld. an,l. 

A' 6' 
1,4 CI .lri,ht 

th. on. up b.r, 

B, 61 

III 121 

4 CI .nd 10 IIhd Ifould 'ik, th. Inlld, IIICJ1. 

BI 121 " lh 

CliO ilhAt hipp,ntd ber! 

BI 61 ,. thlt .. , Ilnght 

1~6 CI Ilriqht yll that IIU Ilri,ht ~ut .. liav. to 

f 

UII tlUI Ituff 10 thlt .. CIII fin~ out "'at 
th. othtr lnqlll u, 

B, oh 9011 

CI nlIII 

AI oh broUir 

2,5 CI if .. hld 1 hn. ri,ht KrOl1 hln •• n,ht 
'1 lerOIl th,,, •• o.Je, IIId thlS il th, top h.H 

ud ttlh il th. bDttDl h.H..... this vou 
knlMl il 61 ... Ilhat 11 il 1 of this 

AI you hOt! IIhlt .. un do ••• , 181 

BI lit un JUlt do thn .. lU' IIIDtblr tradlll 

AI oh sa 
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81 tltn thil il "Md titis il 61 

AI y. Y' 

81 ".t 4id 1 9.t 

CI .lri;ht MI Itill attd 1 f .. tbi.'1 then 
.. jUil 

81 tbi. b.1 to qo thtr •••• ri,bt 

CI .111 

CI no no thil'I not • 1111 don' t .orry about 
tltit 

81 •••••••••• J'I JUlt thinklng 

11 CI .lr19ht th1s we kno. 15 •••••• 

AI 181 

6 CI 181 •• ind thil •• I.ld ••• 61 

81 Y' 

AI ID thil 11 61 Ind thll il 61 

1,2 CI tltit'I ri9ht thil'.6I.nd th.t'. 61 
ID if •• IDDktd It th.t .nd cDUld Il sort 
of divid. thlt up 

81 nop .... oh Y' •• could oh ya 

AI Y' .. can lakt in Ift91. htr. thtn find th. 
difftrnc. lAd 'rOi th. ih frol th. frOi tb. 

81 ya 

AI .ln,. to th •• iddl. tltiDg •• ind th. 1111 

distalc, frOi frol th. out.id. 

81 litt bart tD Ittr. prOb.bly th. diltanc. 
frlNl thtr. and MI'II knOll tltit '1 th. Slil 

distDc, 

3 CI 10 1t0i arl you 90nn. do tilit 
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8& br v.ttin, rid 01 il 

At 1 havi a ht lIr 10. li kt ... .up,an •• 
H .. k. our ab thin, ln h.,. •• 10 th," .. 
calculat. our diltlnCt h.r. 

CI 1 hl 

AI Iid tb.n do th 1111 dilhnCl hlu an' thlft 
I.k. lnother lh thlng h.,. 

81 yi thlt'I bett.r 

CI good.llnght 10 .h.t Ifhlt ItOUld yau Iikt to 

lU. thtt 10 thlt .1 un put i t 011 th. 
P&plf nOlt 

AI 61 

C: bit thll 11 hOlt luth 

AI .h •• 61 

CI ID 1 t lIOuld b. 10ft or 1.11 tb.1\ 61 

AI 1 III 1t' d b. • Il • 31 no 35 

C: .t Cln tn that Il ID thlt Ir. hl,.. this 
1 .. "Îury lln. to htr ..... ID lhat thil , 

B: 15 

CI would 'Rd up ~.in, •••••• 

AI 15 

4 CI .nd th.n •• .hlt di d vou da hlt"l 

AI UI •• 1 turnl' 91 

CliO thlt would b • .taat 111'11. 

AI UI 91 

l, 

tl CI .Inqht •• nd thln thh on. lia ... hOlt IIY'==~) 
tbh 10111. bt 

BI ya 

3 CI '!ld hOl do YOI cltc_lltl that 
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C JI this would bl 9. h.,1 

4 Cl Yi .. Ind thln IIhlt Ill. do .. kn. 

Ar 75\lDUld _. thl lln. hlf. 

2,4 Cl you'r • .or king ih.,d thit'. right •• 10 
- - , __ / 't.h on. IHIIIl d Ind up bli nI) •• 

u .,- ", AI 7~ 

1,2 Cs 900d ••• 10 nOlt .. hln onl hall trilAl)lt 
•• and .. yb. 1ft un Ihl.. onu ... 9.t i t 
.,dn th ..... un go ih.,d 

AI dllnCrllIl 

ST 
1 C: Itnght 

As I.kt 1 ne. dll19n 

8 Cs •• 11 uyb. nOIl yi .. un try 
ctItTRIl-5 

AI o. k. let' fi put i dilk in tht,.. 
CS 

( BI k. 111'11 put'yaUTs ln 

5 C: do you Nnt to ch.ngl 
/ 

81 no no no It th •• nd il th. Ind 
/ 
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" 
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D2.E4.S3 

AI 11 ALl 
BI • BASJE 
CI • COIItIE Itllch.,) 

5 CI nDlt l1li0'1 gOh, to bl th. Itcrtlary ..... 

B 

6,5 

6 

,lto', 90ing ta bl thl IKrlhry dO" VOIIIi • 
.ri t. dOlln Il 1 thl inltructiDnl n.,. 

BI 9'.'1 1 havI ta 

CI Ilright •• Cln 'Y'bu pus Il ov.r ta hi. 

BI k ... 11 no l' 11 !lrib 1 t 10 Iy book 

AI good 

BI nOlt tin 1 nk vou 101lthlng 

CI VOU .Iy 

BI -lIh.t Ut ., gOlng to do 

CI you hll II! 

BI tl CM 

CI no no no 110 Irlfl't III qonn. finish tlt" 

BI no 1 ur ",'li do t1 cu 

AI tllinkl for ItUin It uy 
•• l ,indllll? 

CI ytl 

BI no no nooo 

Al no 

CI oh 1 tltin ... "'lilIld 

Il tM •• HI CIUU 1 car .. JIIlt hlv. ta ~o 1 
circl'I for tilt br" 

AI un' t do it ItUholt Illtllt.1 today... if III 
do il ,ith Iilt"" todlY thn tOlGrrOll 
.. 'li haVI to do it .,lin 

CI lit havi loti of ti .. I0Il ta do tilt .hdlill 
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but do it rio't ... O.K. 

AI if it', o. k. .Uh Il,jl 

5 CI 8a,j. 

81 III. 

6 CI .1riQht 11111 thlll th.t c •• ~. OU' nllt 
,praj.ct th0U9h ~'CIIH 1 lOUU li kl il if 
you finitlllll 0111 thin, It • ti .. 

81 k. la ltt', •• kt this 
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D2.ES.B3 

AI • AU 
•• • BASJE 
C: • COIIUE It'lCh,,) 

• 
TU R1 
)REPEAT 2[FD 51 R 

AI ... ·U cali l ,rocldur. Dr .... ,t 

3 C .... 11 it deplfl •• IIhlt do vou IInt to do 
"ich praudurll could you Nb 

AI •• 11 th, 1 .. yb,... .nd th", 

BI th. nchnlll, .. trungl. 

CI .lright 

81 l,t'Ii go •• but If! n,vlr ~id 1 rtchn,l. 
hlMl .bout rD ••• outhi n9 •• 

AI np,it dotl It .. REPEAT TD ..... thn •• nd 
reput TD MI1I6 .... 

CI .lrigbt trv 1 t. .. o. k • 

.- 81 grllt .. hit irl! Ife •• bng 'gdn ..... TO 

AI 51 

8: 1 got oos for you Ali ... 1 t '~ gOllol COlle 
thit uy 

A: o. k. th,t'I not la bd 
T 91 FD 21[ 91 FD 21 .. Ind 

)EJU) 

RI DEFlIED 
Rl 

CDlURDI.-l 

8: end 

AI 1 Cin't think which .'y it·U I)D no. 

AI CIIIITROl-l 

('rt~.turn to IXlClllt proctdunl 
3 Cs ... t hI"tnH ........... . 

AI 1 don't how 

11,5 CI look il th. i .. trucbOllI 
COMTRtl-S now ""Il un you wU. in to ... it 
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PIfS 

1 

1 DII' T KQ lIHf TD PCfIill 

P!MIS 

8 

l 

7 

5 

8 

l' 

AI P(fS 

Nit IIlj, 

81 htr. Al l'Il ~o thit on. , 

AI tOllTlHl.-II 

81 t. rlldy .. qo 

AI 011 .. U PifS ilJlib .... 
l'li da lt thtn yoo da it •• 90 

81 ptrf.ct 
REPEAT 2 FD SI •• 

CI o.k. 10 th! turtl. 10 sbQtl •• m th. Ind 
of your 'riltr 

Il FIMARD 9 
~ ,! 

CI o.t. lhtn _h.t dld it do 

AI RT 91 

81 oh thach 

AI di dn 'l r.,ut 

CI lit '1 nat hlVl III midtnt htn 911yl 

81 il di~n 't rtptlt lhlt '1 trut 

CIO. t. you lold i t to da Ilhat 

AI REPEAT ••• REPEAT 2 FDRWARD ~ 

CI k. la abrt it off 

AI FIItMARD 51 thlfl RT 9t 

CI ricJllt 
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D2.E6.B3 

AI & ALI 
81 & 8ASJE 
CI & Cu.IE It,lCh.,,) 

AI FIIRtIARD 5. thtn FD 21..... ID •• 

8a 10 il '1 IIrong •• prltty lJood lb? 

3 CliO Ilhat do .. do to fu lt 

AI y~ •• fDITDR ••• E.D. 

lIED • 
BI wed ... 

BI .. tddinq 
(er al Il liED .) .i Il i t ... UI III (rtf'rtnCI ta • on 

Ie.yboud 

(note in tht Idi tor) 

R •• 1 
ql.liI.1 o.le. 

AI 1 .Int ta l'irn thl thi"g' thlt Itlrl lib .. 
ind 0 

BI 1 gat il.... CONTROL 

8 Es do you IIlnt ta Ilpliun to hi. Il VOU go 
ah'ld Ind do 1 t SIIJI 10 thlt ht Cln ù ••• 

AI CONTROl-" 11 nid hn. •• VI 

SI thilt', whl t N' dl d 

AI ""at', th. CONTROL-P 

81 up DRI •• PaEVIOOS 

AI D il far.. "'It dDH D .tand for ••• DElETE? 

2,S CI ri9ht ID 1 f yoo .. ntH ta dllite IGIIthint 
you knDII "".t d,letl _anl 

BI no 

As ya.. tAkt 'MY 

~ CI tûl ... y 
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CTRL-K (IriHi top lin.) 
8 

5 

Yltr'HI YI 
YCtr.MI YI CCIITRIl-Y 

AI .., If' K trlM to Ind o.k. K COITIHl-K 

81 "tr. Ir, yOU 

AI thtr. K 

CI try "Dt! th. ".xl DIIt • 

AI Y 

CI .,t ~DtI th.t do 

BI (r.1din9) lnllft. wh.t K killl 

AI ah ya th.t', nllt 

CI nftt th? 

AI yi •• lIII.t do VOU "Nd tholl controll for 

6 C, ""t if VOU Ilk. 1 Il stak. 

(CR It top lin.l, 

'. 8 

COITRIl..p le CCIITRIl-tC 

AI Y' but !!ho lKIul d lih allly Ind thln put 1 t 
blet 19'1n 

CI ... 11 IIhln do vou think you could UI. one o-f 
tltou t~in91 

BI if you .. ld 

AI you don' t li kt i t .nd you took i t ... y ~ut 
th .. 

81 lib 

AI DI! Blljt you lUit h.v. ud. 1 COliTROl-o 

81 1 didn't •• oh 1 lUit hUI 

AI yi you did 

U"VII K III Krlln triN' itI 81 pliCHIIV on tht 
COITRIl.-y il " nltt 

8,3 CI .1riqU but nDt! • .,t Bout fiai., t .. t on. 
U .... lia dU yDi .. kt tht 

AI titis li.t 
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81 lit '1 IN thlt •• 
• COIITIHl.-fI l'Il h,YI ~o If' ut thlt 1 allf' 

AI o~ 1 knDl ~y 

81 ri9~t nDi l'. bUIY 

AI 1 knoll lIhy .. III coul d h rit •• ,for ... 
Witl rtpllt .. could ln te th. 11h01. t~ill9 

T/ 
COIITRfl. -le \, 81 tk.rl bd. ) dl. lt 1 dld It Ah look 

'~l IIht 

CI qood ....... IIu9ht 

(lOves IKond Ilnt ai prctdurt BI don't uk .. Ilhat 1 did •• 1 don't knDl 
up bUI dt the h t1 R) 1 think 1 IIlnt 11 k. thls •• DIIP' 

l'II h.v. ta do ICMllthin, .11. 

AI CONTROl-f' 

BI CONTROl-P? 

Al hi h. h. 
/ 

CONTROL -fi 
CONTROl-O 

BI YOU 1" wh.t cpNTROl-P IS ..... ~our I.king 
• IHI ai this 

AI' 1 Just et'.11 1 t 

3 CI ho. c.o you 91t dDIII ta tlalH biG tla", 

AI COIITROl-k 
Uryin, nndol button pushll' Yi CONTROl-K 

Cl o.k. 

AI CONTROl-K 11 thl hltHt IMY 

7 CI Ilnght you IIIYs 
(Dnly EtID r: .. m. Dit ser'ln' 

AI yi th.t's bltt., 

B CI o.k. no 1 .. ot tlllt .0111 nl* 

81 TO ... 
TO 

AI hUII do YDI .. t •• rKhRtl. ri,~t 
RI 
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ROOT 

5 

2l 

, FD 51 
4 

FD 
(""'1 FD putt RT 911 

CI Ilri,lIt 1 IIIIt that nltr.etuIII 11 phu 

81 k. il Mal rlpHt .. r'p'it 

AI 2 

81 but 2 It'd only go 1 iIId 2 ..... 4 

CI IIIIlt .r, you 9011nl uy 

81 k. telp 90ln9 REPEAT 2 

AI FORIMRD 51 

CI ID .... ,rI Il the turU. gOlng trlv,} I .. th 
th, turtle 

AIFD •• , th,n FORWARD 2t •••• R no no no put lt 
bltk RT 91 

CI o.k. 

AI FD ... no not 31 .... 

81 WIll Ah 

AI FDRtIA:RD ••••••••••••••••••• 

BI o.k. o ••• 

" AI 1 don' t thi'nk ft un ut. -," nttalgll 

CI ya 

AI ,i th r.,lIt ~ 

9 CI 1 don't hOM .. hava ta do lt 1,t H thln. 

2 

81 bit Ali Mt waAt it thil lIay .. IIInt at 
<) lik. this .... hkt that 10 th.1I .. jUlt 90 

CI a l1right th", o.k. 10 lit ..nt htr. Ind 
U .. ft to1d it to do Âit 

8. RT 91 

C. Ilrivht tbn 

AI REPEAT 51 
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COIITROL-C 

RI 

4 CI Il that .... t YIIII HIIt 

AI no 

8 - CI ID t.ll hl. 100Ithinq .111 tD do . . 
BI FORMARD 21 

2 CliO h.r. 1 •• FORl6MD 21 ••• nd th.n 
FD 21 

AI RT 91 
..... RT 91 

2 CI o.k •• nd .0 l'. hln 

AI ['. IOlt 
••••••••••••••••• FD 

B: FORIlARD 51 th.n RT 91 .nd FIIRMARD 21 
••• 1 ••••••• , •••••••• 51 RT 91 FD 211 

9 CI l.t'ilte If th.t lIorts 

BI return?.. 1 knoll .. CQMTROI. -C .... n .rl yau C 

A: fU 

1 DOII'T KNOll HOII TO'RI BI 1 Ol*'T KNOll HOII TO RI 

A: not RI 

BI RI ... V'lh 
RI 

CI ~"hh 

AI h.y y. nlCl dr.llll1Q 

_ Br looks nid though 

Ar l.t'I do lt iI~ln thlft 

4 ~I but 11 thlt d.t VOU Illitld 

Ar no 

B: yi 
RI (noll hlVI Ibrt of il .1 Il' oh yi 

RI 
AI cou on lit '1 JUlt d~ it 

nlOI 

81 it', lut ••• it', tile lUI 
~ 

AI 1 klDII 
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C 81 ott blet onr h,,., 

AI yi •• fORMARD 21 
fD 21 nOll •• 

BI nOll RI 
RI go ••• Db '" 

.AI nHto .... NI could do thlt not thil 

BI 1 llkl thll on. bltt.r 1 thlnk 
CS clllrlCnlR 

AI nOll do 1 t 

7 CI you cm do thlS lid. 

BI yi 

7 CI Bllj. 

BI jUlt 1 .inut. 
REPEAT 

8 ,; CI JUlt "lt l'IlCond plIISI •• Vou Cin do thlt 
dflign.~.fter.irdl •• but 1 Mould lik. to III 

C VOU HlJuri out ho. to do Juil th. onl 
"- truIIgl, 

AI jUlt •• no rlplltl 

5 CI lAd th,n 
2lRl 

~ht 

8 CI try it 
.nd thln lit tin IIOI"k il lit 

81 Ali lIhit did you do 

AI .... t di d 1 do 1 dld il lit. this Md IH. 
.. 

hWI 

4 CI "It hlpptntd herl 

81 1 t~UOH it likl 1 REPEAT 2 RI .Id il ... t 
litt thlt 

9 CI D.k ... ~ rH~lr thlt o •• bat 1 do IIIIt 
YDU to '0 blet to th. Drillnll 

CS' • 

C 
AI '"* Hilor •• E.D 

'" 
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o 

-- -------------~~-

ED 
81 no Dot th. ot"r DIli 

3 CI .. ht dl~ yall bl! It ta do 

AI 1 pMl 1 1111 putting ttlitor •• thm .... j. 
rltum" 

CI oh o.k. 

AI ED 

81 RI 

AI Ihift 

. 81 ~h 1 knOll IIhlt ta do J kn", IIhlt ta do 
(th.y .re Ilrtady ln th. ,ch torl 
COITROL-C 
ED JI CIf'UU R) 

'RI 

ED IIOpl no vou don't .. Ifatch thl' 1 .DII't 
.HI th15 up 

AI ('. prlnl ng 1 t for vou 

BI no .al t 1 IIlnt ta lin t. thll dOIfll 
(th.y .re in th. EDitar nOtt) 
ER AI control-n .. nOIl ,rllill ER oh .y ,ad 

BI tru •• 00 

l' C. look At thl chart .. ÎI thlf'l 1/1 ER an thlt 
onl! 

AI nopl... ( thl Ak thlt 1. blthr BK that 
(UUI bldlrrDlt to .rIl. ER) 

1 

(IrIlH 1 1 

3 C. o. k. IIhlt il' 1 t thlt VOU Hnt ta da 

A. titi '.'V (bath boy. Ir, hughlnl)l 

81 oh Ah 

9,5 C. Alright look al thn lin. hlf. ' 
do yOli tnOll .bit you 

A. YI D d.l,t. d,1tt. D cottTROL-D ilhAt Il 1 
lIyln, 

Il o~ 1 Nnt ta d.lth th. whol. th.ng 

4 C. 1 dan't hOll do yau 

Il no oh a Ali _il If. yau daill) Tltil .ai.'t 
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.... iao Al 
''''.Ii", REPEAT frDl tb. pr.u in U, EDITOln 

AI Y" ft i, 
, , 

D 

---,~~----

4 

11 

81 101 l', tryin, to wit, IOIIthin9 
Hty .b ... , la 1 oh 

CI tan you Ihorten tht up • bit 

81 no don't pl.u. 

AI l,t', S'Y 1 do CONTROl-D 

AI .b.t did J do ••••••• Ihlt did 1 do 
011 .. t bltt ther. 

CI tJl! Vou' tlU'D into tht •• tlU'n thlt into • 
shorttr 11n •••• ith • rep •• t i, therl 
Iftyth~ng in ther. th.t il rtpllt.d that Vou 
tin tarnoth.t loto 

AI REPEAT 

,. 8' RT 91 FD 21 RT 91 FD SI RT 91 

B Co' o.k. 10 1fI'.u~d vou .ind "'ortlnin; tIIlt up 
for ~ 

AI •••• 8uj •• 'fi 
g 

BI hl un do it 

1 CI no RO no vou cu do thlt CIUII VOIf' tb. on. 
U.t UI th.t 

81 1 d.' t knOlf 1t0lt -
2 CI yaur ,Ull in thl .ditor 10 your ttill fi.1 

9,5 

81 o.k. ID .hit do 1 do I9lill 

AI •• t 's .... 11 

CI t_hlt·, in t~ ....... 1Ih111 IIljl IDI"kt on 
thlt thlfl l'Il • • •. uy vau haVI __ ~ •• 
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.. 

o 

. REPEAT 

2 

Ibln'd il '0 

8 CI IlriQht .nh tl1.t in thlll Il .. ih thl UI 

2 

[FD 51 RT 91 . 

t 

AI Y. cOM.nd 1 f vou !eno. i t 

BI 1 don 't -

C: yll hl d011 

B: REPEAl r,pllt 

CI rtpllt 

A: rtpllt 

BI npllt 

AI rtpllt ••• 2 4 

BI nD 

AI k. 2 • k. n.,.. for •• rd SI •• RT 91 

BI then you REPEAT •• how lU •• jUlt ~ linut. 
JUlt 1 linut! 

AI FOIIARD 21 then 

B: no wut ... 'It Ah no 
FD 21 

AI FD 2t RT ,. 

BI no ••••• k. Mt dld th.1 

AI oh boy •• IlHP' 

BI k. ~"" 'II 1 

AI hly JUil, ,It ta uu UI pralter? 

8. no 

C: no 

JI FrUIY 
(8 il typin9 procedure duril9 this tilt ) 

Al hlY lit', look It l ,ut Ihtn it'I ••• 
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( 

.- t\ ' 

, , 

AI 1 ha •• 1 .lIIni pltk th. 'illl •• ,icle 
an. bHOt' •••••• ilhat. Ilhat 11" you dailg 
Balj. 

Cli •• rNd., 
ROOT 2(FD 51 RT 91 FD 21 RT 9. REPEAT 2 

81 ROll .. C 

AI .r. you going trizy Bllj. 

II CI look. t oy.r blfar, BIIJ' 

AI BII)... 1 DOk 

BI .hlt •• REPEAT 2 o.k. 

9 Cl o.k. fo11a thl! turU. 

II 

BI FD 51 llkt th., o.k. 

CI ylMI t,Il H Ilnght .. h." 

B: th.n 1 dld REPEAT tlllC' lik, you REPEAT 
thil tille! 

8 CI do i t on p.pu Ind let .. IH your 

AI Ilrtidy rtpt.ted 2 

1 CI o.k. 

81 k. blre'fi th. tUTUe ... 

2 CI .lrlght h,', thtr. 

81 k. ... IIlIIt to REPEAT 

A: FD ~ 

81 k. FD 51 10 •• go up •• 

AI thID RT 91 

81 RT 91 ID flGing thll Illy 

1. forllll'd li 

13!5 
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a AI Ind RT 91 

BI RT 91 

AI Ind th.n da tlt, IIM thin, 191in 

BI th ... 

AI do thlllil thu9 IVlin likl yDIl "lit up 
hw. Ind 1 i kt thlt 10 IN •• 10 tIIIlt '1 thl 
UH af putting ~PEAT 2 

C: Ih •• 

BI to .,kt it t_ic ... oh no lt 11 

AI lt il 

B CI Ah VOU try Il nOIl .. _u t 1 IIC .. 1 _ut ta 
1" IDlllhing b.fore vou ch.ngl il •• yDU 
folloll thon lnltruchonl 

BI hty look .. If 1 prUI CotHRIll-P 11 'U go IIP 
lhere .. lf"J !hint ta go dOln 0111 Ibp ... it 
goel 

AI tll.n REPEAT (h,', IIOt'kuQ OA th. procldunl 
RT 91 ... i t '1 hClng thu IIIV nDl 

5,8 C: Ilnqht ... 10 11 thlt t1 corr.ct cN"nd .. 
try It 

B: Ilhat 
(lrlltl END ,nd SpietS ta end briCklt af th. rep.1l bltl 

AI IIhlt ln vou doinq 
END 

8. COItTROl-C 
RI DEflNED 

AI o.lt. 

81 oh •• 11h11 
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c 

c 

• < 

D2.E7.B3 

AI. AlI 
JI· ~E 
CI· CI*IIE It.lch.,.) 

IlOT ENOU6H llWtJTS TD REPEATI 
JUST BEFORE L~VIM6 RI BI th .. Ri 
Ri tUI th.,., .. 90 
IlOT EIIJU8H IIPUTS TO REPEATz 
~T JEFDRE LEAVIII6 Ri J CI how could vou turn thlt inlD 1 proctdurt 

thtn 

81 RI Ri 

A: REPEAT 2 Ri 

5 CI li VOIII phi t 

AI .,'11 ull 1 t 1 

REPEAT 
,BI REPEAT •• REPEAT 2 Ri 

MOT EtIUIH INPUTS TO REPEATI 
JUST BEFORE LEAVINS RI AI Bllje .t',. tryin, to .UI 1 procHun 

TO R 

EC 

ROOT 2lRl 

2 

TO REC 

81 10 11ft 

AI no 

81 TO no no no no. Ali 
1 hlve 1 better Idl. 

AI (ClIt' t lite out) 

CI Ilybt hl" trylng to t.ll If IOIIthlng 

BI Il th. IIId of thn tilt .... ·rI gonDI do 
Un your gonnl haYI 1 wflolt bunch of 

bruIS" on Y. 

1 CI yu 1 thht IiD l' 1 90nnl hlVe tD .tut 
'''rlng boots 

AtBI RETIJIII •• E te D 

BI p~DOIy 

AI RETIRI 

81 REt DEFJlIED 
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1 REt REt Ait Hi t Ilit 
MOT EIIJU6H IIPtJTS TO AmAT • 
.JUST IEFDRE WYUI6 RI Ali ft N.lId to cl Nt' thl ICrllft 

AI o.k. cl.ar It 
CS 

BI il '1 not Ijonn. IIOrt •• loole 
REt 

AI hlY Wil t • ncond why don' t ft chan, ••• 
IlOT EIIJlIH IIIPUTS TO REPEATI 
.JUST &EFDRE LEAYUI6 RI RI 

CI h.... th.t lak.I Ifni. 

Al ya .'11 Ilkl a REPEAT 4 th.,. 10 1 t'Il INti 
lall tlnd dtllgn, 

8 CI o.k. try that 

AI 81IJI REPEAT B or 1 
ED '.rans [Dl 
REPEAT oh Y. cllir 1"1Ift 
(tr .. H REPEATI 

81 0.1e. 0.1e. Ihlilh 
CS 

Ih na. REPEAT B 
REPEAT 8(Rl RI •• le JUlt do lt " 
MOT ENOU6H IMPUTS TO REPEATI 
~UST BEFDRE LEAYING RI B: why not 

AI wbat don 1 t HIR nDt InOllJh ln,ut. 
to rljllat 

9 CI llt'I talcl 1 look at it thtn 

AI h .. 

4 C: ha. .rt VOU !Jonn. at whlt you udl or ..... t 
yoo dld '. 

AI we "Id 'tpllt B RI ID Rr will r,pllt 8 

1. CI ya but If RI uo't IIIOrkan, ••• 

1 AI put REC ~ 

8,4 CI 1ft hAVI to look il RI Ind IN •• t • 

\ 
didn't do •• 11 thil gant. 'l'tl YGi "'It .. 

REPEAT 
\ didn't do ... jl 

0 \ 1 r'" 
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,-. 
. "' ... ' 
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8[1E 
.or EIDIH IIfUTS TO REPfATa 
JUBT BEf ORE lEAVINII RI 
cs 

REPEAT 16 

Il IID 1'1 jUlt 90nu IIIt~ for IDlltbin9 
jUlt in tlU 

1 t' 1 10 Itrlllgi 

AI 'fOU lah it Il tbl oUer enl 

:5 CI did ft look It tbDH tbtn 
[REt 

IlOT EIIOU6ff IItPUTS To REPfATs 
JUST IEFOIE lEAVINII RI 81 huf •• forg,t 1 t 

CS 
ED 

RI 

(WIIH RU 

(wlln .) 

RI 

] 

AI lt dOlln't IOrk 

CI VOU bll If •• bOte .r, VOU gonl. find out 
good BiIJ ••••• good It.rt 

81 RI or REC 
o 

AI RI 

CI "".t if Vou "lIItd to do 100II Il ~oth 
th,rl" • w.'f th.t 'fOU CiR l'DDk .t both 

AI POPS 

CI no •• fDur in thl tditar ••• CIII VOU 90 ~ick 
Blljl 

.lri9ht if vou .. nt ta look .t IDrl thln 
jUil on. prognl thw. i •• routin, thll 
vou do vou HI •• IfOUld VOU plilu titi 

Il.V th, quot... Ind put 

AI RI III. ReCI 

B CI o.k. .rit. II RI 

81 do 1 have ta put thlt 

2 Ca no nD not in this Cil. 

BI RI, 

CI o.k. and •• Ib.t', 11ft 

BI n wlllt 

AI cioli br.cktll 

139 
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....... ;.. -

o 
Ilrlill JI 

6 CI nD 

Il prnl nt"'n 

6 CI III •• now vou l.unld ICIMtb119 n .. UDit 
if YOU Mllt to Il' ... lor. tb." JUlt an. 

81 Ilri9ht thn 

CI o.k. 

, 1 ~;,& 1 \0,' (, 

.--

/ 
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c 

, ' 

e 

tt . ~ .~ 

D2.ES.B3 

AI • ALI 
l, • _E 
CI • C_IE (t'Ither) 

3 C, .. 11 ~ow an ,ou ,onn. fi9urt DIIt lIh.t '1 

wa., 
AI do it .tun 

2 CI ilri91tt you •• 1' 11 b. the turUe thtn •• you 
.ad Bujl t.11 .. hOt! to 90 

AI REPEAT 2 FORVARD SI 

8r qo ahl.d J'. JUlt .rltln9 down 

Ar FIIIMARD SI 

81 to tel .ore thlt onl 

Z Cr l'. Il here •• o.k. 

Ar REPEAT 2 FORIUtIID 51 

2 CI Ilrlght 51 
c 

AI RT ft 

2 CI RT 91 

5 

AI •• d FIIMARD 21 thtn RT 91 . .. ..it • .inut. th. battDl ,art REPEAT ~ 

CI I .. it !Illy did YOII put REPEAT 2 

8t .. 11 bleuit hkl if .. do thil •• ',. 
t,iUII9 it ta do th.t th.n REPEAT U'II 
RUEAT bic. 

1. CI ht'I alrlldy hln .h,', hlr ••• and thtn 
your t,lling bit to REPEAT 2 

AJ ya if BlIJI 

CI .,'1 hl gOflnl '0 ta if vou tell it ta 
, REPUT 2 ' 

1. 011 1 •• 't tnow .. 'oh 
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, CTRL-II 
CfRl-1I 
CTRL-' 

CI do 'ou think bl tnOll . 
AI nDp' 

81 no 

AI 8.IJ' IlOt •• th. r"1 thing Cllt throu,h 
htr. 

l tl ID ho. un !fi fu tht thwn 

lh tu. th. REPEAT 2 off 

8 CI tr, i t thtn 

AI ha. do vou tOV' It to htr. 

81 lit 1 IIrot. down If lor. thln on. procldur. 
Dr Mftlttvlr 

CI oh goGd 
tAlI IOVII along I1nl .. ith CTRl-F to th. "rorl 

1.4 

81 ED thtn brlcktt. pn, brlcklt of it •• 
thtn J pu.t up htrp 1 put apac, IPU" In 
IIlIItlver 

CI gDO~ o.k. 50 ,0u'lI rtl'Ib,r thlt .. ay 
o.k. nOIl hOIl Irt ,OU gonn. dll.tl th.t 

1 
1 AI III th.J{lNTROL D ,-__ 
, , ------_ .... 

5 Cs IN .. bilt i t dOIl 

(.rlili .rrDr IIlth IUctlsiv. CTRL-D'sl 
81 h •• -

AI good nOIl trll' that.. dURg. "It 
'(wit .. 1 D Inltud of 1 CTRl-D) yi buk .. how'd vou do thd 

(IrIIH am lIith control IOvul 

81 hOll'd 1 do th.t 1 ..nt •• that •• look l'Il 
do il look •• llk. that ••• 

" CI yi but ' ... lit dOll' 1 IIInt thlt thou,b 

8a 1 knOll 

AI kttp ln th,r, 
E 

BI 10 Ali 
(Irun E p.t, pp CIIIITROI.-f') thtll •• hall do you 9ft th" .... in 
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c 

.' 

-

II 

3 

CI a.t. Ihlt do YDR ~IV' DR h.r. that could 
,i VI 'OU that 

81 F 

CI Iblrl do you wlnt to fD 

81 F •• forward •• 1 'lAt to do lt 

AI oh no •• lt lakes Ipltl 
('ri .... F in.t.,d of CTRL-Fl III 

(.,llti F. d011 it IQlinl JUlt do thlS S.SJ' 
Itrlili F. dOIS CTRL-F thll Ilk •• lt go .el 
(IOYI. ta Ind of 11ne Dlllt.1 P Ind a bllnk lin.l 

AI oh yi 

8 CI cartful 

AI notl put lad 
(do" CTRl-liI 

81 YIP 
(CTRl-P thtn CTRl-F 110ng th. Ilnl ta tb. ead Igalnl 

notl Ilhat 

CAli •• Ipi outl 

BIll 
call11l-t 
'RI DEfiS 
REC DEFIIlO 
RI 

5 CI w.ll try ""It do Vou •• nt 1 t ta do 

BI 1 WlAt ta love th. cursor thlre 
011 thankl 

AI notl you put the end brltk.t 
no. COIITR(l.-C 

BI II lt o.k. no. 
\ 

4 CI 1 don' t kno. 15 1 t 

81 nopl 

AI yi ••••• ~ EKD 
no. It '1 a.k. CONTROL-C 

Il Rl 

AI dDlln't look .o. J think it 1OU1d 

Il yllla 
, , 

CI ,aM 

'1 .. 11 it'I pr.tty 11111 

143 

7 

" 



AI I.t'I Ily REPEAT 

8 CI n!MI you cu go aIIlid and do th. dUlgn VOU 

cs 

REPE 

[Rll 

cs 

REPEAl 

4[Rl 

RT 'Ill 

REPEAT 

(trlln REPEAT ) CS 
REPEAT BrRl RT 'II] 

REPEAl B[RI RT 'II RT 91] 

cs 

.ant 

AI ,Inght 811J' l'. qonn, do C S r.turn 

BI o.k. o.t. 1 qottl do loeIthlng 

AI BaIJ'" REPEAT • 

BI yi J knOll J wroh 1 t d!MIn thlr' th 

AI no 1'1 dOlng IOHthlnq .111 .. look 
REPEAT look thll II cool •• 4 

BI yi 

AI n!MI look otch thu witch thn Ahl 
RI Ifitch 

BI go .... (rep.ils oVIr 1 t .. lf 1 
YBy gDDd Ail 

AI ob 1 know 1 ho.. REPEAl 4 RT 91 

CI o.k. 

BI REPEAT 

AI 4 •• RI • :Rl 91 
yi 

81 1 Cin do thil lA 1 linch .. tch 

AI I.t' 1 tell hll to do 1 th.,. la k. on. b.r. 
Ind th.n Inoth.r .il t .. f Hat he'll do th. thug 

AI 0.0 hey 811J' fonlrd 2. 

81 h.. •• k. do .tilt vou .ut to do •• .in. 
dldn' t IfOrk Dit 
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C 

• 

, . 

D3.El.83 

AI • AlI 
81 ~ BASJE , 
Cli· COIIIIE (teachlr) 

(,,;J s. 81 o.k. 

9 CI nohbooks pille il 1 •••••• prDCldurH 

TI 

81 ROll lit '1 try IVlrything Ifl dld •• 1" hl* 
i t IfOf'kl •••••••• 

8 Cil" If lt works 

BI 1" If III Ihll 9Dt It. •. Ifl un IIHyl fu 
thu 

A: yi 

2,1 CI 1 f Vou Iflnt to go blek to thlt that 's fin. 

BI 1 don 't have ill the 5tuH you do 

AI 1 don' t knolf 

81 Ife if thlS 

1 DIlI' T kIIM HOII TO Tl •• dldn't uv, TI .. the littl. thing ml 
thlt 

AI yll Ifl did 

81 look •• TI 

Cl why di dn' t i t ilPP'1r on thl 1er"" 

AI Cluse 1ft didn 't 10ld it 

BI oh yil thlt's true 

Al lOiid IbIPIS 5 ,'\1 I~ 

lOAD 
BI no th. fint Dn' 

SIWES 
AI forgot th. dotl 

(triIH SHAPESt aSHAPES 
BI Ali 

POTS AI 011 Y' 
TO CAB 

14S 

1 

---



-- --------,----

----

TO PATTERII ( 
TO IIIUSE ' ' ,/ 
TO SI BI Thil ORt •• D.t. 
CS 
LOAD ·SHAPES 5 

"" 
AI nD tDttther 

(.ruH ~) 5 
'. 

! POTS 
TO HAIR \. ... 

1 
',..; 

TO CURlS .... 
TO CAB 
TO PATTERII 
TO HOUSE 
TO 51 81 th.y'rl nDt .11 in ther. 

5 C: hOll 1fDU1d yDU kno" ilhAt .h. 11 in thlf"ï 
what', th, Dth,r cOlland •• to tnOll wh.t •• 

B: uhloq 

A: cl.dol) 
CATAl.66 fi 1.0.1). 
HELLO 
SHAPES4 8: 1 kno. 
SHAPES3 
SHAPES5 ~, 

SHAPES2 1 CI IH h .. 

B: shapll2 
lOAD 'SHAPES2 
POTS 
TD Il." 
TO BODY -----------~ 
TD DOlE .-------

---------~ TO 8lADES 
TO X .' 

TO TRI aS 
TO DESIIifI 
TO PROYER 15 
TO PRDVER2 z S 
TO HAIR 
TO CURlS 
TO CAB 
TO PÀTTERII 
TO_ 
TO SI Il thtr .... TRI .51 

AI th.r. is no TI 

BI ther. il 10 •• T2 T3 r'lIlblf" tb.t funny Itar ~ 

.. dU 
CS 
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c 
1 

( 

. 

CM 
10 

(CAB il Itill running) 

cs 

RfPEAT 11 lFD 91 

• LT135 

(trlln I.d pub ln spice) 

cs 

REKAl III 

~~----~-~-

AI Itlr? 011 CAB 

BI no •• look 

AI th. fanny It.r 

BI not th.t ont 

AI oh Y' l " It'll try thlt 191in it'I 
REKAl l' 

BI ob no cllir Icrltn oh 

AI .bit dld you do CAB for 

BI light iii wU Alot InJoy 1 t 

AI no. REPEAT 4 no REPEAT 1. 

BI 1 kno. 1 hive It her. 

AI FORWARD 98 lT 135 

B: AI .. 

AI put your spice 

B: th.t .hr 

AI l.t', do It .lil1tr 

BI o.k, CLEARSCREEII' 

AI FDRMARD JI 

BI no 

AI B., try 11 
51!? 

BI 5 

AI oh 

• CI .Il Ir, yH dDi ng 

'Ll l;s,l 
3 

AI •• 'r. trying tD do 1 Il.11 on. 

BI • rul 11111 ont 

CI ..... t .. id you Inn Yllttrdly that you could 
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cllilg. thlt to llr,1r or IIllllf' 
HT 

AI S S.. yi .. 'Il lik •• n ... proctdurt 

4 CI o.t ... tould vou changl tht ont thlt yoM do 

2 

TO 

seT (trISIS s6T) 

SA lerllli A puts TAR\) 
(,nsH \) 

TO STAR 15 
REPEAT 1. (FO 15 lT 135] 
END 
STAR 41 

3 

COMTROL-T 
COIITROl-S 

4 ----
CS 

2 

STAR 41 

hlVI 

AI Mf don't h.vl .ny for'thlt 

" CI you don't h.vl ont for thll o.k. 

BI no la we h.ve to'do TO ••• 

A: stir 

B: Y' o.k. 
TO STA" oh wh.t il 1 dOlng 

AI hey wh.t 1 put ., thll 11 ~It 1 took 

BI TO-STAR ••• S 

A: REPEAT 11 FD :5 LT 135 END 
then STAR 21 

BI thil 1115 41 

8: tUftil1 not Iven thlre 

CI wh.t dld Vou do 

AI he hld the turtle 
it's .round there 

CI t. ta lite lt .hl 

81 vou jUlt go 

C. Il l.rge il the sertln 

AI no no don't cl • ., Icrlfn ••• 

81 to bd 

AI Ilkl 1 littll onl thln blg9tr t.tn OYIr 
STAR 41 

" 
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c 

8. 1 .ant ta Ilkt thlt box 19.in 

5 C. ""'ch box 

8. thit fUAny onl 
STAR 21 \ III thon li tUe bOXlI , 

.J 

1 C: o.k, 
\ 

8, oh III! coul d dD thd wi th tlrcle too 

1,6 CI yu you cln., ... yi .. 1 dDn 't think .. , havI 

cs 
1 progru for thit though 

A: hly yi tlnd thlfl III cln like Il eub. tlnd 1 

Iqulr. Ind 5hOl! th linn innde of it 

9 CI alright ht·s go 

BOl 

(trlll ft puh 61) 

1 00II' T ka HOII TO BOX 
LOO • 

(tr •• H LUAD .) 

POTS 

B: le. 

A: Ihit dD le do fir5t 

B: n hAYI to do thlt box th.re 

A: yi 

B: i5 lt lCJ.lded 

AI YUP 

CI yll 

AI 80X hlltl lUth 

BI BOX 

Ih 91 

ru ... ·11 do a dlllgn 
LOAD 1. ff 

8, lOAD ... 

AI w.it juil put POTS 1ft if it', in th.r. 
or not 

CI lJoad 
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"" 
COIITR[l-T AI Il don' t "m no ,01 .... Il don 't hlv. BOl 

iA our thug 

• f C{ ah. 

A: III hlY. 1 t in SHAPES IOHth1n9 
r 

J CI llould ;any of thon b, in 1 t .. or".l" hC* 
could vou hnd out ilhAt Ih. il in th.,.. 

Al cihlQg 

5 C: did you laid Iverythlng frai uhlog "'-V\ 

A: mrythlngl put on SHAPES2 

B: ilnd SHAPES5 
CATAL06 

6 C: wt don' t hilve to go blck ta tholl U. CIUIt 
lit h;av. np.tillons ,and stuff 

A: .. 11 SHAPESS hn th" Ill ... relub,r ... d1d 
lt bl!fore ..... LOAD "SHAPES5 

LDAD 'SHAPES5 
POTS nD bal 

'J 
3 CI no IIhd else 15 ther!! , 01 11 

A: i t cln' t be ln SHAPES3 

BI IItll tH! 'Il try 

4 CI do you Nnt ta go through no. and try to 
fix up thon ilh 11Shkl5 

A: ya 
l ' , 

8: ya ... hrlt of .11 l,t's try yh •• dl 

9 Cl alright ht'~ try th •• but ciln on. of you 
the" ilhl klfp • lllt of IIhd '1 in 1 t and 
th,n ilS '" go dong Il' c,an fil it up 

81 you Ciln do thlt Al 

--~--~-------~-------------------------



« 
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D3.E2.83 

AI • ALI 
81 • BASJE 
CI • CO.JE Ituch.r 1 

4 CI ID IIhtrl do .. Itut 

81 IIli t .. i tt thN dlIIIII nlltl .... rit. thH .11 
dlIIIII 

(I.king nflrlflel to 'th. POTS luUng) 
TO STAR 15 
TO M." 
TO BODY 
TO DOlE 
TO BlUES 
TO 1 
TO TRI rS 
TO DESl6M 0 

TO PROYER 15 
TO PROYER2 : S 
TO flAIR 
TO CURlS 
TO CAB ' 
TO PATTERN 
TO IVlIJSE 
TO Sl 

5 CI IIbich "Iy you lJonu Ihrt 

82 IIhlt üaut th.t on. thtre 

6 CI that', the one that he Il.ntl ul,ta k.tp 
to ahl trinder ev.rythlng Itt havI for hll 

81 ~.r. do yau •• nt .e tD put lt 

9,~ CI IIhy don' t III! put i t Dver on th. pn nttr 
or OVtr her •••• lrlght •• whieh on ... gonnl 
Ilirt .. i th then 

8: Ibl ••• SflAPES2 Al 

AI no this il SHAPE5~ 

8. Y' .. 'li do SHAPES5... H 'Il do ya .. '11 
go ~y ordtr frai h.n 

A: k 

1:51 
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a, 81 lo Logo LlI90 Logo LD90 Loto 

~ CI you kllOII 1IIIy th.y hln thm 
(Iaking nftrntl to thl LOlO on tM uhlDCJ' Uihag of LOflO filn) 

Il 

8r ClUIl to tnOll ,tlil the thing 11 

Ar it·, fun 

CATAlOS 
\, . 

DISI( VOLUIE 254 '81 K. th.rI '. 1 

A 2 HElLO 
, 

T 2 SHAP'tS.L060 
T 4 SHAPES4.L060 
T 3 SHAPES3.l060 
T 2 SHAPES5.L06O 
T 5 SHAPES2.L060 AI nOtf do SHAPES 

8: k. do SHAPES •• SHAPES2 nD SHAPES 
k. LOAD fi. 

LOAD • SHAPES 
SHAPES 

A: POTS 

BI SHAPES 
POTS k. there ••• hun? 

~' 
Cr alriqht that's ~.t. 

BI thit 115 ln SHAPES 

2 C: .,11 we'r' JUlt qonu ha~1 to "' 

A: everyont hls thl SlII thlng 

2 Cr .,11 that's why Ne .. nt to flx It up don't 
Mt ~ 

BI k. STAR 
1(J 

Ar S 

BI Il " 

AI Il •• " ••• 90·~n 

BI BODY < 
Ar BlADES DOIIE 

BI no DOlE 

a 
1:52 

Q 



6 -

c 9 

cs 

.,' 

AI th .. "AIES 

8. yi 

AI tlltn 1 

81 TRI S •• TRI S 

-AI IJO 1II.ld TRI S 

8. TRI S DES 1 SIl PROYER S PROVER2 ••••• S 
PROVER2 S 1 t '1 .1 rlady thtrl 

AI PROVER2 5 

B. HAIR 

AI HAIR CURlS 

81 CAB PATTERN HOOSE ~d SI thlt' 1 i t 

Ca o.k. usuilly MI givi it 1 nll. of .11 the 
onll th.t Ire silil., like if Ih •• 

A: 1 i kt PATTERN and CAB 

C: Iide up 5D1ething e11' but uhl •• l.t', Ile 
ho. MI do •• o.k. 

AI 111'11 h.vé ta Ilkt 1 nlll BOl .nd then 

8r k ... 'ri gonn. find Dut if these lIork 
thtn if they •• III IIh.t they look lit. 

AI no thlY lIark they lIork 

BI no to IH .hit they look litt 

AI .. tritd IvtryDnl .nd ., dld STAR S rlght 
no. 
.rit. ctlTROl-l 

AI Ulen .. IN it 

1. OIei yau prnl COIITROI.-L it Ion 

AI dr •• it •• or chtck it aut •• -if it warka 

1:53 
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0 
9 Ct Dt ' .. crU. il .... 

AI lIin •• ill 

\ 
5 CI i. thil Ilvtd •••• STARS S 

J-

BI yup .. ya -

1--- - A: nDp' 

5 C: 1111 i t und 

AI yi It Wli il NI und 

BI lit nlver 'Ived 1 t 

AI bKIUH •• 1 t 11111 on th. th1n9 

3 CI but dota thlt .eln Il III' Ilv.d 

BI no.. w'l1 UV!! 1 t il. th. Ind 

AI o.k. '" 'Il uve 1 t .t th. Ind 

1 o CI o.k. 
CS 

0 -- BI BODY 

BODY AI Ilhat', a BODY.. 011 Y. 

Br thrr. il 11 

" 
Ar th.n 1 BOttE 

DIIIIE 

:.-- ~-
Br oh Y" 

AI h. dotS on. th.rl 

3 CI nOll why did thlt hlPPII! 

81 bKIUIt th. turtl. IIU flCln9,tlllt NY 
.lookl good thlt .Iy 

AI yi looks llkt 1 .1 •• Y. looks lit. 1 looks 
lik. 1 un of drink or 5Outlli,n, .,1. 
bthln' i t 

•• CI IIIIlt tlu dD" i t ) ook 1 U • 

AI 1111.. 1 DOt. li k. • •• 

e, 
154 

.' 



.~ 

81 jf yDI ,ut it th.t HY 

AI , blrt of 1 leind of tr" or 1000hillq 
IUeUng out 11 kt .. 

6 Cil" hot! ft III look It i t diff.rtntl y tlUIt 

... 1 looletd .t it •• 1 thought it IIU 1 

1119 you knoll lIith • hmdll 

81 yi •• IIhln 1 put 1 t thu ".Y 
CI yi 

81 lnd it looks sort of 11 te th .... i tl houi' 
you kIIolI .. Uh th.t big thing th.,.. but lt ~ 

Ihould hlVl bHn ln th. Ilddl, 

C: oh yi 

81 k. BlADE, , this 11 goni look ugl y 

AI bllh •••• froa over htr. vyul vyul 

81 k. thlt·S 1 t C'UII th. &n9l' 1111 wong 

CI yi 
~------

BI X 

AI oh yn 1 .. rh thl spot ••••• , 
1 - H 

81 try S ••• 11111 Il,'11 jUlt put anythinq 
TRI ".,iûl. ilput) nyu, 

AI nyup 

81 nyup 

AI nrul 
"tb IESI8N J lit. il IIhlR il RH DESI. 

oit yOIl tDttl cl •• r Kr.1II b.far, 'CIl do 
DESI. 

Il H yi 

AI ClEARSCREEII 
ct . - 81 Zln .. 

AI nOll DElIBI 

0 1:m 

~J}; .... *i ........ ___ .... __________________ ______ ~ __ -'-



. ,' 

1 ) 

DES 1 t(6 
1 ODin Ka III" To DESIII6 
CoiITROl-S 

DESIBII 

COilTROl-l 

3 

-- --- - --------------------~---

Blljl you tDOI ho. lo l,Ill DESI611 

BI 1 knDlt... 1 lenoM 110. to 'Plll DEBJ611 

AI no? o.k. t.ll Il •• DESIII6 

8: oh yi.... D.E.S.I.6.11 

AI rtturn 'Iuglt qU'Ilt 'IU911 ... 
COIITRfll-l ••••••• CONTROL -L hurry up 

BI thlrl's ont thing 1 don't lllet About thll 
thlt bIg thlng ln th. Ilddll 

AI blh 1 DDtl •• 

A: l'd rlther hive • Ïl tUI Iquart 

8: no no it'I Ilrlght 

C: ~ would Vou tlke lt Dut 

A: JUit IIp lt ••• 

\ 

4 CI how 

3 
• ( DE51611 15 coephhl 

LCS 
1 0[11' T KNOll HOII TD LCS 
CS 

PROYER :II 

CS 

AI Dut frol tdltor 

B: ya but thtn the wholt thlng won't 90 

C:" would 1 t 

8: viry good 

1 don't kno. ho. to 
k. no. whlt 

A: PROVER S.. hOM lUeh vou gonna do i t 
., 

8: 12 
PROVER 

AI fargot Ilhat PRDVER lookl •• oh ya 

BI put PR1IYER 51 

AI PROVER2 5 ...... t', 1 PROYER2 S 

81 1 don't lik. lt t~DU9~ 

1:56 
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j 

. 

c 

, 
o 

c 

q 

" 

AI 1111 thin, 1 think 

81 oh.. J tnOll no J tnOll lIbit i t il 

Il CI th.r. '1 1000thing .111 Ile hAV' to do 
.-' 

AI oh Y' If hiva to .. 1 t don • butt.rfl y tbinq 
(PROYER or PROYER2 il b.ing .Iecut.d on &crHnl 

cs 

HAIR CS 

\ 

CllLS CS 

~ lut thlng 

5 

BI no 'lUit III don't hivt thit bIg tbing th.re 

AI oh Y. 
hOII .bout i butterfl V .. you didn 't 

B: It tl •• rld seretn nght iny •• put 
CLEARSCREEN ind return ind 1 t mzzt 

Cs IIh.n 

BI IIhtn 1 t lIiS lin ti ng 

1 C: oh ... o.k. 

4 

AI to bid Ife didn't IIV' our butterfl~ .. IN! 

could do 1 t i91in todly 

C: yI !FI CIII do thit •• o.k. 11h11 '1 nlxt-

A: HAIR 

8. oh ri,ht IIltch thi l, IIItCh. this 
look III 1 do h .... Und tb. R 
thtr. IIId ~hln J jUlt do ClEARSCREEN 
prlll nturR " 

AI lOi. b'l' 

BI thlt NI 01 litUe hAir thd li ttlt round 
thing 

2 CI ah yi th.t lOI jUlt • Ilirt of i t 

-.. 

AI ROll CtIU. 

81 CtallS 

AI du dû du •• du du ~u .. du ~u do, dullP dup 
, MD !ID !MI ni c. hlu li.. D' 

(UII't lib aut ..... ) 
stop •••••• top,~ 

1:57 
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8. k. CAl / 

CAB 
A. H .. knoll .tilt CAB dOIs YOGI YOI. YOOl ••• 

81 IN .m.t il drill Al !Ill t .Ilt III1t 
CIlTROl.-S 
CDIITROl-l AI he jUlt didn • t liant ta JOln that thlng 
CS 

81 (!.ughlil 

AI now PATTERN patty pat pit plthrn 1ft th ... 
PATTERN CS 

CI Ah 1 Cin' t 8.ke thit one out 

AI 1 JUlt Il.ot llke that 
.J 

BI hey 1 dl do' t lit PAnERN ••• 111 PATTERN 1111 

Just ont of th •• 

AI yi 

81 PATTERtlm Just onl of th,. 

AI 1 Itna. md i t an the CAB 

81 k. nOIl lIB'I1 do HDUSE 

0 AI li thout Iih"9 anything 
, HOUSE 

CS 81 a lonly house •• I~i whlt KOOSE Joolti lih 
.. SI 

AI SI iii Just 1 He .. 
CS 

BWu nR,* 
" 

, 

AI iii hiV' to okt il box ••• neMI "' hUR ta ukt 1 

" 1 box 

"- 81 hly loak they copild UI... oh but tflRtrI 11 
b,thr 

4 CI •• t wuld be thl dlff,rlRCt bltllNn thal 
onl ind Ilhat ., did 

.. COMTROL-S 
BI OUTS hu a 1 i ni thlrl 

AI YI ours il y,ller - " 

'" 4 CI .lrigllt Md 1 f you NntRd to ukl 1 t bi'OIt 

" 
AI B (r.flrlng ta ulang • v.riAbl, lB' 

e.k. 
1:58 
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1,3 

, 

~. 
\ 

1,5 

, .. 4 

CI right D.k. •• elll Il' group 5011 Df th ••• 
togtther 

81 hly th.y 9Dt • th.y lot • dl ff.rlnt onl 
yI. .. Cln •• CIII •• 

(unlbl. to dlcodl ,btellnU 

AI hty 1 knDl hOIl ... tlll lib. IOod dulgn 
tah 1 1 Hin BlADES then vou rtp.it i t 
.round tin tUIi .. Rich till RT 1 
I~,thjng li kt thit 

BI no look look look look we CIII .. kt thl 
.ind.1U by jUlt puting the body 

BI no no BODY then DDIIE 

AI th.n TRI no JUlt TRI S you tan do th,n 

JII Dr TRI S It dOlln't Iitter .... nd th.n th. 
blidl Ind then th •• nd sa III don't realLy 
nH~ thm thlS thlS thi s this 

AI yls •• neld BODY 

81 oh Y' H', trui III neld it 

AI 1 (not cl IIr) 90 back 

, CI o.k. 

81 1 didn' t knDM IIhlt J .. u thinkin ibout 

CI do fOU Il.nt to kllp th. g.nlnl ni" SHAPES 
tlalfl to inelude IYtrything or do you IIlnt 
to Ibd br::mng i t up i bi t, 

~I kHI' it 

CI kHP i t IltiCJht IIhlt ibout th. other fill. 
the 

AI other fil.l? th.y', •• l'l tbll'" iIIY.J1IY 
G 

BI .. u ... ·11 try 

CI do yOl 11l1li U •• 

AI Y' 

1:59 '\ , 
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\ 

\ 

o 

8r .. 'Il try 

Ar ERASEFILE ••• '11 ERASEFJLE &11 th. MY'. 
to .XCtpt thlt ont 

8r you Ilire ..... 
POTS Inlll lUhn, IS IbOVl) 

CDNTROl-T k. 10.. LDAD ... lOAD SHAPES2 
LDAD 

Ar why 2 

8: CIUIt Ife 'li III! If thly're Il 1 thl IIH 

thly problbl y ire .• SHAPES4 

A: Il' drudy dld SHAPES2 

8: k. then SHAPES4 

B: 1 knoll 

Al lt 90'S 191in ... hlt is thil 
(nfftring to th! rtd light on th! dilk drIVe) 
1 DIII'Y kNOIl HUll YD POT ItOpptd 1 t', gonni go Ig.in •• tch 
POTS 

BI 11000 

A: III IIU thlng .uet 

Br STAR .. Y. 

As ERASEFlLE •• !VIryon! .xc.pt tblt on. 

2 Cr WhlCh l' the lut on. 

Ar SHAPES2 

4 C: Il.11 Ir. VOU lurl 

Ar no oy 

9 C: o.k. check it Dut hrlt 

AI no no thn 11 SHAPES this 11 SHAPES 

2,4 c. thlt', SHAPES .nd thn 11 BHAPEB4 do vau 
hm .ytrythln9 ln th. nit on. b.fDr. '01 
chng. &nythln, 

1611 



------~--~-------- ------

c .. 3 CI Irl Vau lurl 

•• y 
l'il 

A. no 

BI (l.ughl) na 

3 CI hOl! ir. you gDlln. chtek 1 t 

AI check SHAPESl 

9 CI .ait • lIeond bltfon you do .nything ••• 
you kna 

. BI chlck out ill th. IhiPIS 

4 CI you knoN II111t 'Ii ln SHAPES hOti Cln Vou IH 

if SHAPES4 hill everything in SHAIIES 

AI jUlt look it 9 

9 Çl k. lIhy don' t vou both look .t it IIId HI If 
mrything il in thlrt 

Al k. rlld thn out 

( 
BI STAR S 

AI got i t 

BI MM 

AI right hMI 

B. BODY 

AI VUP 

B •• 

1 A. yup 

81 BlADES 

AI VIP 

•• 1 

A. YIP 

C 
161 
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AUI TRI S 

At DESIBN PROVO S PROYER2 5 HAIR CœL5 CAl 
PATTERII HOUSE 51 

4 CI yi Ilri,ht 10 .hat itl YOU ,onnl do ta 

At ERASEFILE 

BI trlH 5MS4 

, C. Ih. 

AI ERASEFILE •• pointa 

Ct right 

BI Ali 
ERASEFILE 
MOT UOU6H INPUTS TO ERASEFJlE At ERASEF1LE ••••• , •• not Mlough inpub,. 

, hl IIInttd to trlU thR lIholt filR or ""It 
ERASEFlLE • 

SHAPES4 

6 CI if you IIIntH ta trlSR th ""DI. thing vou 
hlv, ta bt clr.ful ibout that you uy 
ERASEALL,. ilnd thlt· s dlllgirolii so don',. 
unlnl vou .int eVl!rything gant 

8t SHAPES4 

Ct o. k, 

AI lnd ot~1r' onn tao 

81 no no 

Âr CDU on .rue thl' 

BI phoOlV on thit 

AI n.xt hu •• do Il on yOUf dilk 

BI ,vlfythlngl on Iy dllt 

6 CI .,'U ching. thil 

AI yi 

81 n.,. Ithlt 

AI ERASEFILE SHAPES 3 

/ 1 

162 
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c 

c 

1 

-----------

3 

LOAD -SHAPES 

3 

c. Ir. VOU SUI thlt Ivtrvthings an SMAPES 3 

8: na 

AI yu 

8: no "'ri nDt Il IDDk 
UlM ••• 

AI if it', DII SHAPES it Ihould bl on SHAPES 3 
CIUIt SHAPES 3 lit did dttrurd 

" C: ya but vou' d ferl bild if vau lo,t 100Ithing 
POTS 

(UII Iilting Il abavl) 

.. 

ERASEflLE -

SHICONTROL-AI 

(UHI CIIIITRŒ.-F ta glt buk) 
APES 

3 

o 

B: ALI 

Ar Ut i li Silt thing 

CI k. go ahnd 

1 B: dnght STAR S 

Ih 1 gat il o.k. M" 

BI ya 

As BODY DOIIE BlADES 1 TRI S DE51611 PROYER S 
PROYER S 2 HAIR CURLS CAB PATTERN HOt/SE SI 
LOSO 

BI AllI...... whl!rl! trI! vou Al 

AI oh 'V gOO •• haVI lutlln 

B: ERASEFlLf •• 

A: SHAPES 3 

BI hty 

SHAPES 31 

AI yup 

Bs YUP ) 

AI opo i t BUJI 

81 no .. il '1 .Y dilt 

AI IH you Itoppld i t you touh" i t 

163 



LDAD 

POTS 

ERASEFlLE 

l 

o 

-----------------~~------~---------------------

\ 

" 

BI 1 dida't Iven touch it 

AI Irlln 111 thl IIIlp" 

81 no •• VI IIlnt •• 

AI lit "If SHAPES 2 

CI ya but Vou •• lIell o.k. ~atlYlr you lakl 

BI Il.11 ~Ich one do Il' wlnna kl.p.,SHAPES2 or 
StlAPES 

AI III lIanna kelp SHAPES W\I .anno1 kHp SHAPES 
1 t' 5 bethr th .. n th!! nulbtr nnt to 1 t 

CI alnqht 

BI LOAD 

AI l'. gonno1 do th, lIork 
oh ya gooni do the IIOrk and thit'I th. 
only onl th, one thang Inllde It .. the 
SHAPES 11111 be sllteen 

BI there's SHAPES 5 da dl da da dl dl da dl 
STAR Sand bl bl bl bl blili b 

AI jUlt er olle a t 
if at shrtl IIlth STAR and tndl Inth SI fi 
knoll It'I the one 

BI ya ••••••• ERASEflLE •• 
"StlAPES4 (erlSII 4) hu ~ll you Just .rliid SHAPES , 

A: dldn' t you lin tt 4 

2 CI no 

7 

6 

AI vou didn't 

BI Vou pnilld rlturn 

CI vou fltllu Ir. gonna hlV. ta b. clrri.1 
about this 

BI k. dOlln 't Ntbr If' 'Il kH,. SHAPES :5 th.1I 

AI no .. yi •• k.tp SHAPES :5 

CI 11rigbt but thlt 1 think t'IC~II MI 1 

164 
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, 

, ,,\ 

IHIOft 

81 hl •• InlOII 

1,3 CI alright •••••• o.k. thlt .11 1 900d id.1 
IIri9ht ha. cln you IN ria .It', on t"l 

81 .. tri •••••• on thtr. 

A 1 LOAD 

81 LOAD 

, 0 

16:5 
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D3".E3.63 

lu • AlI 
8: = ~SJE 
C: Il COIIII~ etlach.r r 

PU 

9 

. , , 

81 o.,k. rau lIU Il .tilt tD "'u. A1'-.. 
PEKIJ» •• Caull Ifl Nftt H IIp hln \ 

, 
AI PEMDOMM 

8: PENIIP caule you want 1 t up IItrl 

A: no .ake a hn. lIh.n you go llP ther. 

81 va but thtn Mit cin' t put th. fici hln 

Ca vou trV 1 t yoursel f 9 .. j. and IN 

B: o.k. PENDDWN 

B C: vou t.ll hl. wbat to wrlt ••••• 

B 

PD 

RT 121 

A: o. k. 

CI t~ Mt 'Il revern 1 t ••• you tell hi ••• 
) 

8: th. other hl! lIhen we ... re lahn9 
IDltthlnlj 1 had ta t.ll hi. Mhlt ta .ritl 

AI nOll •• FORtlARD •• 

"' 8: the pen's up •• PEMDOIN 

AI PEMDIl* 
PEHUP 

81 no ... won' t put POOP 

AI MI lIOn' t put ,PEIIDOIIN fI th.,. 

B: argh, 

A: k. la. FORVARD ••• FORMARD 51 

..9: ZODI 

AI RT 121 

BI todAV J li,~t b. Ibll tD ItlY uatil 12131 
cauD l' 1 oUin ~_ 
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c 

TRIO IlrAHI DI ' 

---
4 

c 

AI tRI 

8t frDl •• vou hOM ""tri 1 li VI •• 

by 800d Shap.rd 
~ 

At y ••••. TRI 41 

81 l'. gonni •• U •• TRI 411 

AI no TRI 51 

81 51? 

AI y.51 

81 TRI 51 ayllP 

AI thit 's hit .. lIrong dlrtCtlon 

BI louly bit .. 1 love it ... 1 IOYI it 

CI o.k. so can VOU USI thit 

AI IIrong direction nope 

CI IIhit woul d yOIl do .. Ifhv 

AI caUH .. U. problH is H dM't Mant it 

CI ya but could VOU use thl Ille cDllil'ld tD 

dD IOlething 

81 yi ." chlngl th. ingle 

AI oh ya •• RT but trinlfer tD 1000thing 

1 C: 11111 
CC(trll" C) LAN 

1 DOI'T k.,,, !QI TO CLAN 

CLEAII 

• 

L 

AI .hlt are you dDlng nlltl 
ClAN? 

81 du hu 

... AI ClEAR OR ClEAII •••• 

8. nllyp 

AI Dia ClEAR too i t worh.. Db Y. 

CI k. Ilhat '1 tb. dlff.nac ••• t .... ClEAII 
- - IId th. Dthtr 011. 

167 
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- CI ua lIut 

AI .. 11 i t didll' t '0 IOlE 

CI o.k. 
ClEAR 
1 00II" T KD 'In. TD CLEAR BI IH •• 1 don't ho. ho. to dur 

AI oh thlt '1 too bid 

2 CI no no n& blt .. n CS 

AI Db 

, 2 C: Ind CLEAII 
CLEAII 

A: k. no. RT 9. 
BI .e hiVl to go up 4on'l .. 

AI you 'li lit 

FD (enui FD) RT 91 
BI RT 91? 

nyup 

TRI 51 

CS ~ 

f 

AI TRI 51 
thil Il blUfr 

BI UilUJhl) 

AI 1 li ttlt bitter 

BI H cu IJWlyl uh .. H un Il.,. chlngl 
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81 1& IAS.JE 
CI :: COllinE (hachlr 1 

ST 

PU 

BK 

21 

lJŒPEAT 4tFD 

(fnl" lin.) 
REPEAT 4 

J 

.. 

AI' IIDIt If' 11 9.t il hck th.r ... SHOIlIltTLE 

CI .... t', th. ,rocldurt th.t k"'l r.,.itinq 
1 tI.1f thlt -ft rlill y Ihould h dDlIIlJ 

AI box 

-II CI box ..... ) 

AI 5 

9 CI v ..... o. lat', try to qlt thil ,al n, 10 
... 'lit uto DUr prondar" 

81 BACK •• 

AI 21 

-" 
81 oh they'r. prinbll9 th.t tO~ly (,th., 9rouP) 

AI good nOI ... ·U do rtP.Il ... 4 
bh bh bh bh 

BI •• put th, brld.ts th." 

AI REPEAT •• 4 Y' •• fon.rd l- RT 
[FD 3 RT 911 

PD 
AI PEJCDIHIII \ 

81 Klvin Ir.n· t vou daine) IOIIthin, 
Iklvitt 11 froi pot"-r ,rDUp co .. to IfItchl 

KI Y' but u K .. ltW, on th. COI,ut., 
he nlld, troubll .. h. n"dl hll, 

AI ""dl trOtlbl. hR 
REPlAT 4 [FD 3 RT 911 

KI •• 7 
."'" 
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, ....... ~j 
C CI yi 

(-
KI H •• "'1 ut 'ain, tht 1itar .~ 

HT 
AI ID !JO iII' htl, bit .ith t~ ••• itor " 

.• uy IIhlt hlPPIIIH Il 
l CI IIl11t ~id hl,pln 

81 C&UA thh ont III did bD clf thN 

, 
AI 11111 l.t', 'D 1t 191in thtn 

STY (triIH y) 3 4 FD 2 tbtn 3 1911n 

81 III tnOll •• hnta Il[) .111 1 rKDr' 

+ CI Ihhlt 

AI o.k. now REPEAT 
REPEAt 

\" 81 REPUT 4 
4FD 2 RT 

At nD .rack.h Bllj, 
\trilH FD 2 Rn [FD l 4 2 
\trllH 3) 2 RT 91 

RT 91 Y. spin it •• hidlturtlt 
HT 

Ki llli lfi.d? 

At YIP 

81 th.rt that INI b.tttr 

CI ya that'I nitt 

\\, 8t n. thll IOUth 
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AI • ALI 
BI· ~E 
CI • CONlIE (t.lchlrl 

8. nDM th. lauth 

AI right 

Aa +B: bUll 

AI i t Jhould b. square 

, ndall,11 
" 

A: yi 

B: BODY .. ,r ... 
, -

j 

, 
AI don't bt cruy ........ 1191 Iltl 1tIJi 1191 

Ba v.v.v.v.v.v.v.y no 

Al 111J1 1'9' 

BI no NI have to latt lt .lIlltr 

3 CI but Mhlt do ., hav. to do .ith th. orlgl~ 

A 

lllJl // 
,,/ 

AI Ihortln i t ( l" )1 !, 

/ '. 
3 CI .hit dOl. that rlqulr,· 

.' 

Al 5 

C: ya 

AI hlY lit', lakt IVtrY fi9url S 
~t co.1d lik. hll a Ilttl. bi99tr 

BI at tht Iftd at thl 'Rd 

A: ft could th~, .in~li11 ,VIn blg9tr 

1,8 CI that'I ri,hl .. .t. l.t'I finish thi., .. k. 
it lnto P'oc~ ur •• and thtn try it o.k. 

'1 
AI yi Il Il un uk. our ,.tt'I'III 10 1&111 thlll 

0 
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2 CI you tan IIk. IIVlrII lb •• i ••• il1, Y' D.k. 
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AI FIIlM 2 forN'. 3 forN,d 3 forN,d 3 
-/ FD 3 

Il MI'11 do i t .ithout thl tlartll 

AI o.k •••• fOrlard 1 IDrl ... thlll If put 5 
FI J l' d 1 HI to-,da i t Igl1n 

8: ~ II not IYIn 

,./ " AI no ~ut lit. in thl 5 nul!btrl Ind III th". 

81 yi look 1 2 •• yi 1 t'I 5 . , 
AI k. RT 9. 

81 IH thall littl. thtn91 thlr. hch hch 
th.t·1 Ilch Iltl, 

RT • AI lIh.t .rl you daln, nov •••• how·d you Qlt tll. 
9 out 

ST RT • 
RT 91 h.'d hl ,It th. 9 out 

FœtIARD 3. 
FD3I 

81 IUri you dan' t Hnt 5 

C AI Y' •• RT 91 
RT 9t FIIRWJ) 5 
FD 5 dl d. dl dl da dl •• 1 tlDlfll •••• HIDETURTLE 
HT 

81 ta d. 

C. nDl th.t·1 n1CI 

•• na •• ah .. "" lillinlJ IOlithinlJ 

, 2 CI th. pOl pOl 

AI ••••• lit '1 Illv. H •• PEIIUP 
ST 
PU Ut. 
LTJ8I FORM ••••••• il •• il 7. - 91 

8. tb.t N' 7' 

AI 21 ft. .. FD 21 k. thi. il fiftll ••• 11 
FI 11 1. 1 1.1 clan 

81 1 NI da..,. •••• , _Id ... ,at if • could 
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LT9I 
FD " 

11 

" " 

FD 4 (eralll" 4), 5 

FD 5 

" " 

, " 

.' 

j'It '0 zt zt zt-

AI ua Il cOIlIII utl ~III IlIt lUI drd. 

BI no Al •• 'li do ther, 

AI yu 

BI CIUIt •• Itill hlva 1 procldur. for.o~uuuuu 

• AI thilt· s tao 11111 

"BI 1 think 1 JUlt woh HAIR her .... 
lt'I,thl Il'' 11ZI 

IJJ 
AI no III IIlnt 1 biq 0f'I' .. liant 1 big 0f'I' 

BI k. nOIl 

3 CI yi but cDuld III do ~. that IOUl~ b. for' 

1,9 

6 

2 

5 

,veryon, 

AI ya 

BI ya .. Ih 

CI 11ri9ht Il,'11 lak, it o. ~'11 hlv! 

~I LT 91 

CI nDt Iid. it o.k. 

81 LT 91 

AI FORVARRRRRD Il 
frDl lIro if 1 t tfOrk,I.... k. put 5 
lIorki. 0 right? 
of COVR lt don.o. IH Ilhat 1 .tl .. 
FœlWtD 5 
RT 91 .. RT 91 

BI Ihat tilt il lt 

" CI t~tyfiv, to ter. 

AI nDt on Iy .ateh 

CI .ht H vau havi 

AI 1 haVI" te_ty two 
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RT 91 

Bk 

• 

5 

RT 91 

FD 5 

LT 91 

- ' 

5 

2 

1 

CI tMity to or t ..... ty tlCl to 

AI tI .. lllt y tllO to 

If h ... tAl1ty tlCl ta.. t .. nty to 
tMllty tllo to 

AI litlll PEIIUP .h? ... BK ... MIN 

BI l'. jUlt J',. JUlt tryl ng to fi qllrt th.t out 
t .... ty tllO to 

CI o.k. lIhat'li thlt lein ..... tlllnty .. 
br •• k it up 

AI tleflty bD 

CI rtght 

A: lo ho D'dock? 

CI yi vou coul d ban th.t 

BI Il.11 to .llvln •• t ..... ty bo tD 

AI RT 91 

BI nyllP 

AI k. 1l1li 

BI HAIR 

AI FORtIARII 5 

BI HAIR 

AI LT 91 

., HAIR •• IlAIR •••• 

AI REPEAT 

BI no HAIR'I bitter 

AI REPOT 36 
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HAIR 

PD 
HAIUR 
(trlllS UR) AIR 

HT 

AI no 1 Nnt it thlt .... 11 

4 CI do yOI 

Bz YI Il do 

3 CI nuit lIh.t .. , the .tring .. of HVlrll of 
thl' Ilhat did III ull th.t 

AI CIIILS 

3 C: 10 IlCh 1 ndi Yldud 0111 1111 

BI KAIR 

A: KAIR ••• &11 .. It '. o.k. 
HAIR HAIR HAIR ""IR 

8: III It .... big lib thil .J'n.1d 1 ptrftct 
11191. 

A: nOll do 1 t hen 

8: hu' hff"I •• PENDI*N 

As rJght ... PENDDIIN 

At lt', a hllur ... HAI-UR , 

B: oh ... nOlf III'U do anothlr on. zzz 

AI doo't bl cruy 

8: th.t looks good look 

1 DON'T KNOll HON TO 'HT 
HT 

A: 1 "'nt •• l'ID no 
hidlturth 

" IH i t', b.tttr III don' t llint inothtr one 

9 

81 thlt', ,ood hk. thit 

C: IIrl9ht •• only hUi b'lntyhve linlltll to 
do III thl prOCldlll'H 

Ih III'U go lib ZON 

B: III'U lUit uU 1 t IOIIthin9 
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2 CI bllt i t', il '1 not lIIythint y.t 

,81 1 knlltl 

At Illl If can't lakl a proudure lit cln't 

8: Il could 

AI Il cln' t.. l'. not qonnl copy III this do .. 
011 it 

2 Ca but you don 't hiYl ta 

A: Il don't 

6 CI CIUU .hat un you do 

A: jUlt IIk. Iquarll and thingl 

9 C: o.k .... alrtght lit', 10VI fnti'n thJt 
blcauH Ih 

AI 1'1 not workln on il 

7 C: Ali .. 

AI yi 

B CI COlI on lit '1 go 

Ar o.k. o.k. o.k, 

B C: you CIII do it .. 8asjl hllp hie out 
do you h,YI ont for th.t 

81 th.t', lIh.t !fi uled •• TRI 

C: o,k, ilhAt tlbout hln do you hlVl DIli 

for th. F.ACE 

81 not ylt 

AI o.k. l.t', jUlt for,.t il 

B' Ca lit'. dD thlt pillA 

AI .. it '1 801 SI fint .. 'li fint .. 'U ,It 
procHur. 101 t~.. CIRCLE 
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APPENDIX 8 

The followlng pages are a sequence of 
"Turtle Talks" that were develcped in part by 
Professor Frank Greene cf MCGlll Unlverslty for use ln 

teaching the "240 level, Introduction- to Logo~' course's 
vat the unlversity. 

l. 
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TURTLE TALK ZERO 

'-.. Th 1 s 1 s TT ZERO bec~~.!J; ha& nothi ng to, do W1 th 
learnlng LOGO: It has to do wlth completlng a coursa 
(432-240) tor wh1ch credit welghtlng is alloc.ted and 
for WhlÇh a grade must be entered. This 1S a for,mal 
CQurse (sad., Slnce It lS contrary to LOGO phllosophy 
of lnvestlgatlve learnlng). However, lt is aiso an 
exper 1 ence (great) dUr! ng Whl ch each of us gets 'tb 
share the .... esults of our lea .... n1ng explorat1ons. ln 
arder to maXlmlze your opportunlty te explore and ta 
share, the followlng m1nimum cou .... se reqLu .... ements have 
been set. 

1) Comp 1 ete and subml t a LOGO proJect -- of ten a 
plctu .... e, but lt mlght be a turtle-geometry actlvlty or 
even an Inte .... actlve game or lesson. Submlt your dlSk 
as weIl as a hard copy of all the procedures used. 
Your master procedure shoul d calI out other procedures 
as needed. PLlt SETPOS and INPUT commands ln the master 
p .... ocedure not ln"" the indi vldual procedures. so that 
you can move them around easlly. Slnce your project 1S 
both a pl ece of art and proof that thee hast mastered 

. the c:ommands and operat 1 ons of LOGO, the c:ommands and 
operatlons vou use'should be as var1ed and as flexibl"e 
as 1 s compat 1 bl e W1 th yOLir pro] ec:t. 

2) Learn your way c:emfortably around the E1ank 
street' Wn ter. Use BSW ·te wn te and prlnt out your 
software evaluatlons. 

3-) Eval Liate" two commerclal software' prografll_ 
which mlght be consldered sUltable for use at yo'::!r 
1 evetl of teachlng (preschool, el ementary~ HS, etc.) 
and/or ln yOLir teaching area(s) (math. SClence, 
spec:lal ed. etc.). The evaluatlons shouid take lnto 
cOnfnderatlon aIl of the ususal teachlng and 
curriculum concerns of any potent1al lnst .... uc:tlonal 
mate .... lals and in addltlon should evaluate .as 
competentl y as you are abl e the adequacy of the 
documentati on '1lr-i nted manual mater 1 al acc:ompilnyl ng 
the program) and the program 1 tself -- ease of use, 
clarlty of d1rectlons, re~dabllity levaI, bell. S< 
whistles, abillty ta restart an ongolng lesson, etc • ..... 

Once the mlnl mum requlrements are under control, 
you may learn more by,: increas1ng' t;he interest, 
quall ty and quant1 ty of any of the course componentlii; .fI 
and/or, dOlng anythlng else that 1& approprlate for a 
course titled "Introduction to microcomputers in 
education." Check with me befere Vou start any , , 
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project te make sure ,that i t i s appropri ate for thi fi 
c:ourse. 

\ 0, 
Remember th1s is an introductery' course. Entry 

into the course requires no j:1rior experience wi th 
c:omputers. Successful ex i ti ng from the course i s 
easily done. The most 1mportant consideratièn is the 
development of a reasonabl e 1 evel of mastery over the 
machlne. You' should be able to get the computer: 

to draw what you want to see 
to print what you want to say 
to hel p l nstruct what you want to teac~ 

Please thirlk about thin~ing (WhlCh is what 
computer explorlng ii; aIl about): the computer is a 
tool -- how shoul d we use i t. 

Have fun. 

, , 
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TURTLE T AU< 1 

A Tew g~nQf"al comments on computers: 

1. There i5 WORKSPACE (RAM) in the computer that vou 
will be uS1nq when the computer lS on. The , 
workspace 15 erased when the computer 1s turned 
off ! 

2. There i 5 PERMANENT MEMORY (ROM) 1 n. the computer. 
Thi s memory 5tays even when the computer 1 s of f • 

3. There 15 memorv on the DIS.~. Information can be 
saved to or read from a dlSk. ThIS 1nformation 
stays (u5uallv) until you erase It. 

4. To BOOT means ta load a program trom a dlSk to the 
workspace. 

[] [-] [] [] 

How to boat LOGO: 

1. Get a LOGO d1Sk. 

2. Insert the LOGO dlSk into the dlSk drive. <tH 1f 
there are two) 

3. The dlsk goes ln with the label faC:lnq up and the 
5lot gOlng ,ln Tlr5t. Hold the dIS,," gently. 

"---
4. Turn on the moni tor. 

5. 
, 

Reach around to the back of the APPLE on the left 
si de. Fl nd the SWl tch and turn 1 t on. There ~I Il 
be a beep and a Il ght 'wi ~ 1 come on at the 10wer 
left of the kevbaard. 

6. There will be a whlrrlng and a red llght from the' 
disk drlve. 

7. Soon the sc:reen wlll say: 

PRESS THE RETURN KEY TO BEG!N 

1 F YOU HAVE YOUR OWN FILE DI SKETT 
INSERT Il NOW, THEN PRESS RETURN 

- -- - ----- ---

.. 



-

c , . 

c 

8. Press the RETURN key. 

9. Soon the screen will say: WELCOME TO LOGO 

10. Take out the disk and put It away carefully. 

11. You are ready to start teaching your turtle. 

CJ [] CJ (] 

A few more bits of lnformatlon; 

The RETURN key tells the computer to do what Vou Just 
typed. ~, 

The l eft arrow erases 1 The rI ght arrow moves WI thout 
era51ng • 

• The CTRL key changes the message the computer gets. 
(More l at'er. ) 

Note that the 1 (one) key is not the same as the 1 
, (el) key. 

Note that t-he l2I (zero) key 15 not the same as the 0 
(oh) key. 

C J [] C] CJ 

Set a 3-rlng notebook, put your notes and your Turtle 
TaU(5 ln lt. 

Keep~h thee and use itr Remember 131130! \ 

--
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TURTLE TALk 2 

Here are sorne thlnqs the turtle knows how to do. See 
if you can rnake the turtle do aIl of them for you. 

[] [J [] [] 

ST <S<how <T::'urt1e - the turtle i s- on the sereen 

HT <H<ide <T<urtle - no turtle on the sereen. but 
it 's still there 

FD n <F<.orwar:' D<. - moves forward n turt 1 e steps 
(for examp1 e: FD 40) 

BK n ' ... B,ae<.~<. - moves baek n turtle sreps (for 
ex amp le: B~: 25 ) 

(Note about movlng: lf the turtle goe5 too far. lt 
usuall y goes off the sereen! Then i t wraps around and 
comes baek on the other Sl de of the screen 1 Try i t. 
Make the turtle go a lot of turtle steps.) 

- RT d <..R<"lght <T<urn -- turns right d deqrees (for 
el< amp 1 e: RT 90 ) 

LT d .L'-.eft ... T<.urn - turns 1eft d degrees (for 
exampl e: L T 45) 

cs <C<lear "',S":creen - puts the turtle ln the centre 
of a cl ean sereen 

PD <P<.en <D<own - the turtle draws a 11ne when lt 
moves 

PU <P,en <U<p - the turt1e moves without leavlng a 
trail 

[] [J [] [J 

What can you make the turt1e draw? 

A smal1 bo>:. A big box. A box to the r1ght. A box to 
the left. A diamond. A diamond lnside _ box. 

o 1 

"-
A triangle, base down. A triangle, base up. A 
triangle, ba.e left .. 

287 
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A plna tree. Three pine trees of different sizes 
.' wi th no 1 i nes between the trees. 

Can you get the turtle to print your first name in 
block letters? 

What else can you make the turtle dr.w? Use your 
imagination. Show the rest of us the thlngs you get 
the turtl e to draw. 

[J C] [J CJ 

Note: Keep a record of lnteresting patterns you can 
get your turtl e te make. Use t~back of this sheet 50 

you have lots of room. > 

Remember SERENDIPITY PAYS! 

-
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TURTLE TALK 3-

Here are the th1ngs both you and the turtle know how 
to do: 

FD n ForwarD (example FD 50) 
BK n BacK (example Bk 35> 
RT d R1ght Turn (example RT 120) 
L T d Left Turn (e>:ampl e LT 144) 
ST Show Turtle (you can see the turtle) 
HT H1de Turtle (the turtle 1S there, but vou 
cannot see l t) 
CS Clear Screen (puts the turtie ln the centre of 
a c:lean screen) 
PD Pen Down (lets the turtle draw when lt moves) 
PU Pen Up (the turtle moves wlthout drawlng) 

[] [] [] [J 

Here are some more thlngs you can teach the turtle to 
do. 

PE <P(en ~E<rase - the turtle erases any Ilnes 1t 
goes over. 

, 
CLEAN. - erases the screen, but leaves the turtle 
alone. 

HOME ~ sends the turtle back to the centre start1ng 
point. 

REPEAT n [ J - the turtle repeats whatever is inside 
the brackets n times. For exampre. REFEAT 4 [FD 
40 RT 90J wi Il make a square. <The [ i s made by 
SHIFT-N. The J lS made by SHIFT-~.> 

CTRL G This lS a spec1al command that stops whatever 
is gOlng on. To make 1t, you ho~d< down the CTRL 
key and then press the G key. 

CTRL W ThlS command haits whatever 15 gOlng on (so 
that Vou can look at 1t>. Presslng any key resumes 
the stopped actlvlty. 

CTRL L Reserves the whole screen for graphies. Called 
FULLSCREEN. 

CTRL T Reserves the whole sereen for texte Cal~d 
TEXTSCREEN. \ ' 1..1 

{~ 
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CTRL S Reserves four lines at the bottQm of the 
screen for text. the rest of -the screen is for 
graphic •• This 19 the default settlng, and called 
SPL 1 TSCREEN. 

[] [J [] [] 

Now ~hat can you teach the turtle to make? 

A pentagon~ An octagon? A house? A flve-polnted star~ 

Can you nest a REPEAT inslde a REPEAT~ What deslgns 
can you get the turtle to draw? (A square; of 
boxes??) 

What else can you make the turtle draw? Use your 
1magnatl0n. Let the rest of us look at your drawlngs. 

l 
[] [J [] [Ji 

Note: Keep a record of the procedures you can teach 
the turtle ta make. Use the back of this sheet 50 you 
have lots of room. 

, 

2111 "\ , 
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" l'URTl:r,E TALK 4 

Here are sdme of the th1ngs both_you and the turtle 
know how ta do=, 

REPEAT n [ ] Repeats n t1mes whatever 160 InS1de 
th1e brackets. 
CTRL G (stops whatever 1S gOlng on) 
CTRL W <temporar1ly halts whatever 1S gOlng on. Any 
key resumes) 
CTRL L <bhe whole screen 1S reserved for graph1cs) 
CTRL T <t::he whole screen lS reserved for' text> 
ffiTRL S (saves four Ilnes for te::t. the Test for 
graph1c~) 

PE (the turtle erases any IUle(s) 1t goès over) 
CLEAN (cleans the screen. leaves the turtle alone) 
HOME (sends turtle bac~ to centre ~tart1ng poi~t, 
no cV1 ean1 ng) 

[J [] ['J [,] 

New YOU GET TO TEACH the turtle new th~ngs' 
o 

TO name - this w1Il teach the t~rtle a procedure 
calI ed <,name"-

for exampl e: ? TO BOXL' 
, REPEAT 4 [FD 60 LT 90J 
" END 

o 

Will teach the turtle ta BOXL, that'ls ta make a 
square 60 t~rtle steps on a slde whl~e turn1ng left. 
Try 1 t. 

Note that when you say TG. the ~ changes ta ~. 

When you f1n)sh your new procedure w1th the ward END. 
LOGO will tell you that your new procedure has been 
learned by tell1ng you , 

(J 

BOXL DEFINED. 
1 

CJ [] [J [] 

New what can you teach the turtle ta make? 
, 

A box te the r1ght? (You m1ght calI it BOXR) A 
diamond? (DIA) 

q" A triangle ta the 1eft? (TRIL~ Te the r:lght? 
<TRIR) 

211 
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Try using repeat and the shapes you have taught 
the turt 1 e. 

Turn the turtle between the drawlngs and see what 
you can get. 

(ThlS lS 11ke the REPEAT nested ln a ~8PEAT of 
TT.3. ) 

What would you get if you wrpte: 
[BOXL L T 30] 

REPEAT 12 

What else can you teach the turtle? Use your 
lmaglnation. Share wlth the rest of usfthe patterns 
you get the turtle to make. 
[] [J [J [J 

Note: Keep a record of the procedures you can teach 
the turtle to make. Use the back of thlS she~t so you 
have lots of room. 

" 
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TURTLE T ALK 5 

Here are some of the thlnqs you know how to do: 

REPEAT n [ ] repeats n tlmas the commanda ln the 
brackets 
TO NAME teaches the lurtle a new procedLlre called 
NAME 

[] [] [] [] 

Now you qet to EDIT th1ngs you have taught the turtle. 

ED "NAME -. 1 ets you edl t the procedure call ed NAME. 
Note that the Il 1 n front of the name tell s LOGO that 
you want to work on the flle rather than to have the 
turtle do 1t. 

For example to chanqe the Sl=e of the sldes ln 
BOXL type in 

ED "BOXL 
and you will see (lf you deflned BOXL as ln TURTLE 
TAU< #4) 

TO BOXL 
REPEAT 4 [FD 60 L T 90] 
END 

w1th the cursor on top of the T ln TO. 

Move the cursor down and over so that lt is on top of 
the 6. Type ln 35 and then use CTRL D to get r1d of 
the 6 and the 0. Use CTRL C to eX1t. Now run BOXL 
~gain and see the difference. 

Hereware some computer commands to move you around ln 
the edlt flle: 

CTRL N 
QTRL P 
CTRL B 
CTRL F 
CTRL D 
CTRL K 

CTRL y 

CTRL a 
CTRL C 

- moves the cursor down (Next) one I1ne 
- moves cursor uP one I1ne 
- moves cursor Back one space 
- moves cursor Forward one space 
- eraaes (Del etes) char acter under curaor 
- erases to the end of the I1ne (put. into a 

ki 11 buffer) 
- i nserts copy of ~~111 buf fer at cursor (Thi 'il 

15 a neat to move I1nes. ~slde the editor, 
copies last line typed.) ,..... 
Opens a new I1ne for you, to type ln 
qui ts the edi tor and liiaves" the edl ted 
procedure 
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CTRL G 

CTRL A 
CTRL E 
CTRL V 

• 
- quits the edi,~or without savIng the edited 

procedure (Outslde the edi tor, aborts 
whatever 1 la gOl ng on. See TT3.) 

- moves cursor to start of the li ne 
- moves the cursor to end of the line 
- moves down one screenful (also called 

scroll i ng down) 
ESC V - moves up one screenful (aiso called scrollIng 

up) 
ESC> 
ESC < 

- moves the cursor to the end of the edit file 
- moves the cursor to the begInlng of the edit 

hIe 
RIGHT ARROW - moves cursor one space rlght (does not 

erase) 
LEFT ARROW - moves cursor one space left and erases 

as 1 t moves 

[] [] [] [] 

Can you edit your other files? Teach the turtle a new 
procedure and then edlt the file and change the 
proce;.dure. What can you make and change? Use your 
Imaglnatlon. Share youl'" procedures with aIl of us. 

[J [] [] [] 

Remember to keep a record of your lnterestlng 
procedures. '1 
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TURTLE TALK 6 \, . , 

Here are sorne of the thl nqs you know how to do: 

TO NAME teaches the turtle a new'proCedure called 
NAME 
ED "NAME lets yau edit the flle called NAME 
CTRL keys ta 1 et you move around 1 n the ed i t f 11 e and 
outSl de too 

[] [] [] [J 

Now you get to teach the turtl e procedures W1 th 
INPUTS. <Vou have used procedures W1 th 1 nputs al ready. 
such as FD 30 or RT 45. You can tell the procedul'" e 
what varlable to llse when you run the procedure.) 

BOXL <TT4 ~ TT5) al ways made a bOl: Wl th Sl des of 
whatever length you had wrltten or ed1ted ln the 
procedure. However. 1nstead of maklng a dlfferent' 
procedure -f or every si.;: e. YOl..l can ma~ e a more general 
procedure wh1ch lncludes an lnput. Then you spec1fv 
what you want the 1 npLlt to be each t 1 me you tell the 
turt 1 e to run the procedure. 

For 
? 

> , , 

e>:ampl e: 
TO BOXL :SIDE (:SIDE 1S 
REPEAT 4 [FD : SIDE L T 90] 
END 

the 1 r:lput)., 
(:SIDE goes here too) 

Then when you wanted a box gOl nq' ta the 1 ef t. you 
would decide how b1g a box to make and type in BOXL 
and a number where the number lS the Slze you wanted 
each side to be. Such as BOXL 35. Try 1t. How about 
BOXL 50? Or BOX L 27 

[J C] [] [J 

~Har.e are sorne commands to help you ln the workspace. 
J 

POTS ~ <P<rlnts <O(ut <T(ltle<S< of aIl the 
procedures 1 n the workspace. 

POPS <P<.nnts <O(ut <P\rocedure<..S< ln the 
workspace. 

ER "name 
workspace. 

[l [J CJ [;1 

<.ER<ases the flle called name from the 
<Not 
from the dl sk. ) 
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Use your edi~ 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 lnputs.) 

Can you get the turtle to draw a circle? HInt, think 
like a turtle. What pattern would you nsed to walk to 
rnake a clrcle path? 

C] CJ [] .C] 

Note: Keep a record of your files. So you can share 
them and so you can remember them. 

, 
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TURTLE TALK 7 

Here are some of the thlnqs you know how to do: 

TO NAME 
NAME 

teaches the turtle a new procedure called 

Use inputs 50 that you can modlfy a procedure each 
tlme you run lt. 
ED "NAME lets you edit the flle called NAME 
CTRL keys to move you around the edltor and the 
screen too 
POTS 
workspace 
POPS 

prlnts out tltles of procedures ln th~ 

ER "name 
prlnts out procedures ln the workspace 
erases the flle called NAME 

[] [J [] [] 

The turtle knows how to make clrcles and arcs 

CIRCLER r - draws a clrcle to the rlght with a radi Uli 

of r. For e}:ampl e: CIRCLER 25 

CIRCLEL r - draws a clrcl e to the left wlth a radlus 
of r. For e:~ample: CIRCLEL 10 

APCR r d - draws an arc to the rlght wlth a radlUS of 
rand coverlng d degrees. For example: ARCR 30 180 

ARCL r d ~ draws an arc ta the left wlth a radlus of 
rand coverlng d degrees. For'example: ARCL 50 90 

C] [J [J [J 

Now you can ge~ the turtle to make lots of plctures. 

Can you make a pattern wlth four clrcles one lnside 
the other. Do the clrcles touch? Can you make the four 
clrcle lnslde each other llke a bulls-eye~ Wlth no 
lines showlng between them? 

Can you make a flower? On a stem? Can you make a 
garden,path wlth at least five flowers along the p~th? 
With the nearer flowers larger and the farther away 
flowers smaller? 

Can you make an apple tree. Wlth a trun~ and a little 
appl~? And a llttle puppy slttlng under the t~ee? 

Can you make a heart ln.lde a valentine? 
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" " " C.n you make a moving van ~pë truck? Seing followed 
by a 1 i ttle car? ... '., 

o , ,"-

Can you make a sun up in the sky?"'l:h,e sun could be 
filled ln solidly to show brightnes~~.Or ___ ~.dth rays for 
brl ghtness. .", 

"'-
What else can vou make? Show the rest o~ us wh~ 
can do. 

CJ [J [J [l 

Notes: 1 hope that you have been keeplng a record of 
aIl your nsat 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 VOu will 
have long term memory! 

" 

,., , 

. --

Il, 
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TURTL'E TALK 8 

In order to have long term memory, you need your own 
file diskette. You will not save on the LOGO disk. 50 
get an initiallzed disk. Insert and bOQt the LOGO diak 
'as always. When it says: 

WELCOME TO LOGO 

remove the LOGO dlsk, lnsert YOLlr flle disk and type 

SAVE "STARTUP "AIDS 

Now you have your own -flle dlSk wlth a startLlp file • 

• Note: you onl y need ta make your f 11 e di sket te once. 
In the future whenever yOLI boat the LOGO di sk and i t 
says,' 

IF YOU HAVE YOUR OWN FILE DIS~~ETTE, 

1 NSERT 1 T NOW" THEN PRESS RETURN 

take the LOGO disk out and put your dlS!- ln. Then type 
RETURN. 

[J CJ [J CJ 

Here i s hOlAl you SAVE and LOAD yOLlr own fil es. 

SAVE "NAME wl11 save everythi ng ln the workiipace 
ta the disk ln a file called NAME. Remember" use one 
" so that LOGO wi Il treat NAME as a fi le lnstead of 
trYl ng ta run 1 t. <Everyti me< yOLl SAVE, < everythi ng< 
in the workspace 15 saved! 

LOAD "NAME -- wl1l load a fil e calI ed NA ME from the 
di sk to the computer wor k5pace. (A f 11 e usuall y 
has multlple procedures in- it.) 

[J CJ [J CJ 

Here are a few more tool s to ald your saVl ng and 
loadlng actlvltles: 

CATALOG 
disk. 

shows the names of aIl the fil es on the 

ERA5EFILE "NAME -- erases the file c:alled NA ME 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 
fil~ whoae name Vou want to use again, or just save 
your next file with a dlfferent namec such as JUNK and 
then JUNK2. etc.) 

, 
ERALL -- emp~ies out <everything< in the workspace. 
This 15 like\ER "name (see TT6) , but lt cleans out 
everything! ~e careful, save wh.t you want first! 
(ERALL i5 used to clear out the workspace when vou 
want to lead anether file or te start fresh.> 

[J [J [J CJ 

Make the procedures which you have found interestlng 
and/Dr useful. (See, all those notes yeu have been 
m.king are now going to pay off!> Save them on your 
floppy disk. Turn eff the computer. Now cornes your 
raal power. Restart the computer, load your file back 
lnto the workspace. Run your procedures without havlng 
to retype. PURE BLISS! 

/ 
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TURTLE TALK 9 

Getting the turtle to print (rather th.n draw) for 
youi 

PRINT [TEXT] - Prints the TEXT on the text .creen. 

PR (Prlnts lts inputs followed by a RETURN) 
PR "e prints the indicated'character 
PR (TEXTJ prints aIl the bracketed text 
PR :X prlnts the contents of "X 
(PR "ADD :Nl 1 [AND 5 AND 7J) prlnts aIl lnside 

'parentheses 
PR (J 

TYPE 

prlnts a blank line 

same as PRINT but no RETURN. 

<Note that you could also make a set of procedur~ te 
draw letters on the sereen. Or save the flle ALPHA on 
your own dlSk. Get ALPHA from someone who has lt 
al ready. ) 

[] [J [] [] 

CTRL Q = \ = lIteraI command: use wh en you want exact 
prlntlng. As ln REPEAT :N (TYPE (\ JJ (one way of 
gettlng spaees) 

You need to use the lIteraI comm.nd before the 
special LOGO characters so that they WIll prlnt as 
char~cters rather than behave as LOGO predlcates, 
a,rithmetlc opf~rator"s, or dellmlters. 

These specIal characters are: 

< > = + * 1 ( J \ (ltself) ,and spaee. 

C] Cl [] [J 

Sorne elever procedures te play wlth. 

TO POLY :SIDE :ANGLE 
FD :SIDE RT :ANGLE 
POLY :SIDE :ANGLE 
END 

TO SPI :SIDE IANGLE cINC 
FD :SIDE RT :ANGLE 
SPI :SIDE + :INC .ANGLE :INC 
END 
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., 
'(Note that both POLY and SPI need CTRL G to 

stop them) 

Save POLY and SPI in your SHAPES flle? It is trickier 
to add somethlng to an existing file th an you might 
wish! Can you do it? 

[J [J [J [] 

Play with these procedures, they can do really neat 
thlngs. 

With POLV, can you make a box? A pentagon? An 
octogcn? A star? l"~ 

Wlth SPI, can you make a star that gets_bigger 
and bigger? 

-~--
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TURTLE TALK 10 

A very useful Skl.ll is to be able to use 
<absolute head1~< and <absolute placements< in 
getting the- tûrtle pointed ln any direction you W15h 
and sIttIng anywhere you want on the scrsen. Up td~now 
ail the turtle's movements have been <relatlve< to lts 
present heading and posItIon. But we can use absolute 
degrees and posItIons on the sereen also. 

When uSlng absolu~e degrees, the screen:is like a 
map or a compass rose wlth the top (or North) = 0 (or 
36121>. the bottom (or South) = 180, the rlght centre 
(or East) = 90, and the left centre (or West) = 270. 
There are 360 degrees runnlng clockwlSé from the top. 

When uSlng absolute ~oslt16ns, the screen has 
four quadrants wlth HOME ~n the centre of the screen 
and the centre of the qüadrants. Al,l dl stances are 
determlned from HOME WhlCh 15 'consldered (0,0]. Left 
and below HOME lS a mlnus number. Rlght and above HOME 
is a positIve number. For example: any locatIon ln the 
upper left quadrant would have,a negatlve number 
horlzontally and a posItIve number vertlc~lly. 

[J (J [] CJ 

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 Jsed for RT and LT are relatIve to the 
turtle's head, but SETH pOInts the turtle's head to a 
speCIfie dIrectIon. SETH 0 an~ SETH 360 both pOInt 
stralght up. 

, 

SETPOS Cn nJ - Places the turtle at the pos1tlon 
Indicated by [n nJ. For example: SETPOS (90 -50J would 
place the turtle ln the lower rlght corner of the 
sereen. The flrst n lS the horIzontal positIon. The ) 
second n lS the vertical 'position. Remember that HOME 
ls CC2J 0] 

(Note: If you want to know what tpe turtle's present 
settlngs are -- PR HEADING wIll 'output the turtle's 
heading, and PR POS WIll ou~put the turtle's 
coordinates. ) 

Can you dete~mine the"coordin"ates of the four corners 
of the sc~ean7 Are the top and bot tom numbara th. same 



c 

• 

(net consldering the - sign? Do these numbers change 
if yeu are ln FULLSCREEN (TT3)? 

Cl CJ Cl CJ 

Vou can now- make a wonderful, complicated picture tb 
fill the whole screen~ 

Use one master procedure to draw the plctur~ by 
ca.l-L1 ng 1.n other procedures to make each of the 
components which you have placed using SETPOS, SETH, 
PU, and PD as needed. 

Use PR to title and ALPHA to si~n your plcture. 

Save the procedures ln a dlSk flle. 

Surprise and charm the rest of us by runn1ng your 
master procedure. 
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TURTLE TALK 11 

A RECURSIVE procedure is one that c.lls Itself lnto 
the process 50 that it keeps gOlng (see TURTLE TALK 9 
for two examples). Vou can get the procedure to .top 
itself by uSlng IF statements and MAKE statementa. An 
IF statement 15 one that will" test for the condltlon. 
that you 'specify and if they are true will do what you 
have Indicated. A MAKE statement puts Into the memory . 
box indlcated the amount specified. 

IF :SIDE > 60 [STOP] (Stops the procedure If /-
slde is greater than 60 turtle steps) 

MAKE "SIDE 4 
memory space SIDE) 

(Puts the quantlty 4 Into the 

, 
Thus we could use an IF statement ~o modifv the 
procedure SPI 50 that lt stopped when it had reached 
some partlcular Slze llke thlS: 

TO SPI :SIDE :ANGLE :INC :N 
IF :SIDE > :N [STOP] 
FD :SIDE RT :ANGLE ~ 

SPI (:8IDE + :INC) :ANGLE :INC :N 
END 

We could use both a MAKE statement and an IF statment 
tOémodlfy POL Y to stop ltself after it had turned a' 
speclfied number of deqrees by: 

TO POLY :SIDE : ANGLE ':TOTAL 
MAKE "TOTAL :TOTAL - :ANGLE 
IF : TOTAL, < 0 [STOP] 
FD :SIDE RT :ANGLE 
POLY :8ID~ :ANGLE :TOTAL 
END 

CJ [;) [] [] 

By usrng MAKE to read the turtles posttpn, Vou can qat , 
the tur.tle to remember where It was. H~re la a 
Pfocedure that lets Vou make a triangle of any angles 
~nd ~~y sides, ,becuase It remembers where It began 
drawing from. 

! 

TD ANYTRI :81 :A :S2 
MAKE "BEGIN POS 
FD :81 RT :A FD :82 
SETPOS :BEGIN 
END 

... <:e. ,- ., 
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Cl Cl Cl Cl r: 
Pl.y with theDe procedures. they ean do wlld and crazy 
thing&. 

Wl th SPI, can you make a -f ive-pal nted star that wi Il 
stop when 1 tl;; 

. longest slde 1& 48 turtle .teps long? 

Wlth POLY. can you make a flve pOlnted star that 
wi Il stop when i t. 

has drawn i t.sel f Just once? 

Wl th ANYTR l, ean you make a tall, .k 1 nny 1 soseel es 
tr1angle'? ) 

" L 
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