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Introduction

In 1965 a tutorial type teaching logic was developed for the PLATO

system and programmed for the PLATO compiler by D. L. Bitzer and M. W.'

Walker); The.logic was designed initially for Lite in a course in circuit

analysis for University of Illinois electrical engineering,students (EE 322).

It provided sufficient flexibility for theyresentation of material twice.'

a week during the entire 1965 spring semester. The parameters to fit the
,

.

lesson for the day
.

could be changed.by a simple operation from the PLATO
.

keytet; the basic logic remained the same for all the lessons.

During thesummer of 1965 the logk'wbs revised by M. W. Walker, S. K.

Chan.and'R. L.-Johnson and additional flexibility added to it. During the

next year it was used not'otly for the circuit' analysis course, .but also'

for a course in library science and one in- computer' programming1'7Akexperi-

ment in adapting the logic program to an inquiry type or igformation.re

trieval,type kogic using the circuit analysis material motivated further

work on the program so that both tutorial and inquiry methods, of teaching

could be usedin a aesson ponstructed from the basic program which is now

called program GENERALS-
,

During 1966-1967 a course in maternity nursing for students from the

Mercy Hospital School of Nursing was written by M. Bitzer and M. Boudre

and presented in the PLATO classroom to several groups of student nurses.

The logic of the tutorial program for-the circuit analysis course served

as the starting point for programming the course, but during the course

development many features were added by D. L; ilitzer and E. R. ,Lyman to

the original 7rogram, GENERAL. The net result is the latest version of

4

the \GENERAL logic which oanjbe used to present both tutorial and inquiry

6



sequences in a lesson, with many options for branchinggbeing available

to the lesson writer. Input and manipulation of the parameters of the

program take place entirely from a:PLATO temminal, although parameter'.

input from flextape is also possible.* The b1sic logiC Is not so complex

but that it can be Modified for particular cases, so thataidaptation of

GENERAL; to an 6extremely wide variety of uses possible. This, report
,

.

contains instructi,ons for the use of GENERAL.

Olk

t

4 4

;t

*Flextape parameter input is not discussed in this report because on-line

parameter input and off-line code checking has been more widely used.



V

Logic

Tutorial. A tutorial logic is designed to lead a. student through a

fixed sequence of topics with provisions for branching to specialized

lesson elements'at indicated places in.the.sequence (Figure 1). The logic

presents basic information and examples and asks questions covering the

,

material presented. The student composes answers to each question., and,

when he is ready, he asks the system for a judgment which is provided'

'immediately. In a tutorial logic, 'if the str'ent finds that,a question

is tdo difficult, he may branch to a- "help" sequence. Tutorial logic, also,

may offer the dstudents branching to more difficult work. Programmed evalua7

tion_of a student's response can also be used to_prescribe involuntary

branching to remedial or challenge sequences.

Inquiry. An inquiry teaching- 1 presents a studeft with-a problem

(or problems), requires him- to specify what information he needs in order

to solve.,the,problem, and thenprovides computer responses to his questions

(Figure 2) In this way, a student can solve a problem using a strategy

of his own d'- vising. ,Several types of tree-like branching are provided

in an inquiry logic for information retrieval by the student. The logic

usually provides judgment of the students' answers also.

The logic' of Program GENERAL. For program GENERAL, as is customary, in

'the PLATO system, the instructional material appears at-each student station
\ _

on the student's screen as an'image from the "electronic book", (or slide

.selector), on which is superimposed an image from the ''electronic black-
_

board", (dr storage device) (Figure 3). The principal material Presented

is designated as the main sequence and the slides in this sequence ar22>

- called "maan pages": Problems for the student to solve appear on these
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pages. The student writes his answers to the problems on the, screen by

typing, using alphanumeric keys which are arranged in standard typewriter

1

keyboard configuration. 'It is cugtomary (but not mandatory) inmost

'lessons to prevent thejstudent from prOcOding to the next page of the main

sequence until all answers to the problems-aresfilled in,and are judged

correct.

the student has control keys as well as'alphanumeric keys available on

his keyset. The control keys allow him,to continue or reverse pages, take,

him to various branches for infOrmation retriev 1 or, help, and allow him to

obtain jud ts. After he has composed his answer, the student pushes the

JUDGE key. If his' answer is. correct, OK platted: next to his answer. If

'his answerds incorrect, NO, .-or SP .PlotterneXt to his answer-de-
-

pending on whether the answer' is jud 4, incorrect, figt

misspelled.

or just

While studying the problem, before or after answering it, i_student

asks for helpily pushing th- HELP key. The HELP sequence iscommonly a

'remedial sequence of pages of mater(al to aid.the-studentl The particular

help page presented may depend on the kind f-wiong.answerlwhich the udent

gives. An answer-dependent help page is called a "special -lp" page. sHelp_
a7eS

paus need not be prOvided for(every'problem He pages may present prob.-.
A

lems of their dwn forothe student to solve, just as the main' pages offer

probleMs;,however, the student ma ave the help Sequence at any' time, by

pushing the AHA key,(So. that completion of help problems is not a...require=

ment.

Occasionally
A
the lesson author, or,pacher, has proyilded an optional

/

problem for the student to solve. For this type of branChing a key.marked

12
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.

"CH" (for."chalienge") is provided. The challenge key presents a sequenCe

of pages with problems for the student which ore.usually more difficult than
. . i,

those in the pain sequence. The choice of whether to try thi cha
k,li%
lenge se-

quence or not is left up to the spIdent. He returns to. the main sequence

at will by pushing the CONT or REV key. The design of a tutorial (or-

tutorial-inquiry) lesson aids the poorer student by means of the help

.sectuences and caters to the better student by' means of the challenge se-

I cesgu

,Xformation retrieval (other than HELP sequences) is'available in
. .

program GENERAL. The course in maternity nursing uses branching entitled
116

"Inve"stigate" in which:a student condo simulated experiments or determine

results -of treatment, analyses-or-t ests-given under specified conditions;

"Dictionary," in which definitions of terms can be found; and "Data" iny r

Nr
,

which general ,infordation is stored for the students on a'series of slidei.

Other names could.be ied to designatethese branches or the control keys

accessing these branches. Each inquiry branch is assigned a key for its

access and the usual method of operatic:6- by the student is the typing of
J

a chbite Of :each condition .(or term to be defined) until the desired situa-

tion is de4cribed., The IA. key is tilen pressed and the comPuter presents

the desiredresult. 'Figure 4 gives a46chematic picture of the logic of
-

program GENERAL shpwing the possible branching, with titles indicating
-t:4

manner in which it is used in the pursing course IMNURSE.. The student can.
. 4 .

always return to the main ,page sequ ence at ahy,time from any`branch by
- ,,
,,,,,.

pressing the AHA key
.

_
.

A unique feature program GENERA144' oiment" mode. 'Students are,

at liberty in any part of the program to make a comment on the lesson by
. ,.

.c.ofiss

1 3
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A'

I'

pressing t e 'Coament", key aqd typing a remark:' The teacher often gain's

insight into t success or failure A his teaching by studying the students'
.t

comments.

-t`

e.

N
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1.

Lesson% Planning

Main text. An author of a lesson which will use the PLATO logic
0

GENERAL first, blocks out the material to.appear on his main sequence ofI.
pages. 'No attempt is made here, it should be noted, to instruct the

author in this procedure from thededucational objective; psychological or

pedagogical points of view. There are certain rules about format and

certain limitations within the logic, however, which must be, observed.*

Those specifications affecting main page descriptions'are listed below:.

1. Each'PLATO page may contain,18 PLATO typed line's or 18 type-
.

writer-typced linest4Figure

Each line may contain 40 PLATO typed characters or about 45 "

II

a
typewritten,characters.

A/maximum of 12 questions. is allowed per page. A maximum of

126 questions ,is alloyed in one unit or lesson.

4. The total number of pages (of any kind: main, help... in a

lesson is 150.

5. A maximum of 114 different slides is available for any one

unit.' Slide 0 is used for the'title page of the unit. Slides

115 to 121 are used automatically by the program for the author,

mode pages, .comment page and special instructions page.

1

6. Each main page can have one sequence, of challenge pages asso-
,

ciated with it. Several main pageS Can have the-same challenge

sequence.

1. ,Associated with every main page is an,"overall lesson" or 'global"

page number and a "special effect". In a main sequence ordinarily

Ian the control keys are legal (Operable) on:any Page with the

*See Appendix V for1pummary of useful facts
c _J

11
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exception of the challenge key (which may. be made legal bra -

ti
, .

"special effect"). At the option of the author a simple para-

meter change will allow a control key to perforM a special function

on that main page. Jhe'phenomenom is known as-a "special effect".

Each control key.can have any one of eight special effects asso

ciated with it on any one main page in the lesson. There are six-

teerccontrol keys (known as channels) for which special effects

can be specified. Appendix I gives the special effects available

in the nursing program. The functions of the control keys are

discussed in theectiOn on Student Mode and the procedure for

speCificaiion of special effects, is described. ,.n the section On

ParaMeter Input.

Tosummarize:- the.

main page and plge numbers

gnshis main text pages by assigning

his pages, designating desired special effects,

.and indiCatin allenge sequences associated with the main pages.

C.

t13.rdncles: The author next designs the branthinePageS which he 'wishes

lable,to the student, indicating at which points in the main page se-
,

quence fhereshould be access to these branches. As mentioned in the general
. -

diSttission of the logic of program GENERAL, there are four types of. branching

available: help, xhallenge, information retrieval, and comment branches.

General rules for the branching are

.1. -Help (or special help). Each question on a page in a main sequence
re

can have up to six help pages assigned to it.

Each'specific wrong answer can have a'special help gage assigned

to it with up to'six special help pages assigned to six specik

wrong answers for any onequestion'on a page,

Help (or special help) pages may have questions on.them;but.there

t 18.
' .13



are no help pages as t'ed with questions on help pages.

e of a,challenge Sequence' behaves likeChallenge pages.

a main page And can heti. nswers4ptelp an d,sp .special hetp, pages
.

The maximum number C.)ip' lenge4gges.is six. .0,1,4,-
- .

ift it")
The Same Challenge. e.,pan he'atsigned to severaloain pages.

4 A
4o',ib

P or.'3. Information retrieva *
General reference materlal. ta Otes). InfOmatiOhimay be

.1.
,

stored on slides which are vailable to the student from any

page in thelesson, i.e. of Standard-data, normal criteria,
`: 4110

etc. The pages are usually refcieed.to as "Data" pages. 'The

student examines the data An sequence using the CONT key:

A data sequence may contain as my pages in sequence as desired.

The first data pagelnAst be ntimbAd 147.

\Dictionary pages. Infortion such as definitions of terms-may I
.../

namebe presented on 'pages-on which ths n of the term desired may

1

by typed by the .student and the pr ess of the answer key causes

the computer to respond with the definition for the desired term.

The first dictionary page must be number 148. t

k'

Investigate pages. Many patterns of investigation sequences are

possible. Some of the possible patterns are:

Choice indicated by student slide change

computer response

Slide change pluS,
computer response

A sequence of pages with such choices may be set up with the

final'computer response-being dependent on previous choices.

The-general rules for investigation pages are:
14

19



1. The first page Ji the investigate:sequence '(the page seen

when the INV key is pushed) is alwav page 149. ,"

2. On page 149 there,may be up to five choices made - i. e.,

five different types of investigation available to the student.

3. The ANS key always gives the computer's response to the

student's request exetpt"in"-the case where the CONT key is

to be used in the Investigate Mode to dead a,student through

a sequence of illustratiye pages for his."investigation":

(See Parameter' Input section,)

4. The student can move,between the DATA, DICTIONARY, and INVES-
,

TIGATE branches at will b'y pushing the appropriate keys

(DATA, DICT, INVESt),

4. Comments. 'The comment Aide is .al aye slide 116.
7 \

The student can type up to five line of, cOmments,, erase the fiVe

lines and type five more lines, (The erasures are stored and are

retrieved by the teacher in theitsponseanlysis.) .

The AHA key returns the student to the main page sequence.

Program GENERAL automatically assigns the comment and a or slides.,

29
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Student Mode

Control Keys. Figure,6 shows the PLATO keyset with both the alpha-

0;
numeriC And control keys illustrated as they were'labelled for the version

of program GENERAL used fdr the maternity nursing course IMNURSE and for

the electrical engineering course,...EE 322, Labels appropriate for any

,lesson material being taught may, of course, be subStituted.. All.

numeric characters are'in a-standard typewriter keyboard arrangement,.

Usually upper case (capital letters)` are used for the printing on the

'electronic blackboard. Other script could be available if desired by
.

,

using an, appropriate character list in the source pro am.- Symbols: such

es punctuation symbols or special drOwings are also available, usually

04

Appearing on the keyset as upper case symbols typed by 'holding ddWn SHIFT

.,and pushing the'appropriate keys, .

The use of the control keys, listed alphabeticallyardexplained,.

AHA! (AHA) + SHIFT. To return from any page inthe*elp.seqdence,

the comment page, data, dictionary, 0i-1-investigate° sequences,

1 -

the student pushes AHA! ,He.then4reenters the main sequence

at thV ioint from which he branched.

ANS, (answer g SHIFT. If the student canna obtain the correct

answer, e can ask for the'right answer by holding down the

7HIFT key while pushing ANS. The ANS key is also.used in

the' I
investigate

and Dictionary sequences toprovide the

computer response to the student's inquiry.

BKSP +(backspace) SHIFT. The backspace erases the last charac-

ter typed (including the 'space' and the 'carriage return' .

16
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I

characters), and positions for Writing ''a new charaCter.

JUDGE This,key initiates judgment of the student's answer. The

-

computer response depends on the judging routine indicated
.

in the program for that question, and is OK for a correct-
4

answer, NO for an incorrectlAnswer, SP. for 4 spelling error,

NC, for an incomplete response, or presents a new slide.

COMNT (comment). SHIFT. At any time a studen may make a comment

or suggestion .by entering the comment mode kth this key.

%

CONT (continue).' This key moves the student to the next page of

the main seqUence after all questions, if there are any, have
4

been answered on the current page. The CONT key also moves

the'student to thebnext page within the challenge; data,

help, investigate (there are some exceptions) and dictionary

sequences. 'While on the comment page or the last page of

the help sequedie, pushing CQNT has the same effect as pushing

the ASIA key, whereas on the last data or dictionary page or

CR

the last page of a "continue" sequence in the investigate

mode, pushing CONT takes the student to the first pageiof

the sequence again.

(carriage return). This key is similar to the carriage re-,

turn on a typewriter. It shifts the blackboard writing

position to the first left-hand character position of the

next line on the page.

(control). This key is of no use to the student. It is only

used by the author or teacher.

(data) ± SHIFT. The key takes the student to a page or sequence

18

23



of pages providing .useful information.

DICT (dictionary). Pushing the DICT key presents a page or se-

.,-

quence of pages containing lists of terms whose definitions

can be obtained from the computer.. The. term is typed by
//

-.the student exactly as it appears in the list and,the ANS

key is pushed. The computer writes the definition on the

student's screen.

E SE This key erases any,"blackboard" writing which.the student

or the computer has written on the student's screen': It is

tal erase":fOr the whole screen"; but,in the case of

more than one on 'a page, the answers are all replotted:

exceptforne\P roblem under consideration.
)

HELP If the student does TIOtOr cannot answer a questioncorrectly,

he can pUsh the ,I.ELP key to ask for,help (which iS available

for most questions). The help sequence gives hints or

additional information to aid the student.

INVEST p.nvestigation). By pushing INV the student is presented with

a page describing the investigations available to him. He

chooses which one he wishes by typing as indicated on'his

screen. He then pushes the ANS key to elicit the computer's

response. If another choice is indicated, he types the choice

and the ANS key will again give him the computer's reply.

The AHA key takes him back to the main sequence; the INV key

takes him back to the first page of the investigate sequence;

the.CONT,key is Only, legal in the, investigation sequence when

a series of consecutive pages comprise-the information to be

19



NQ

given to the student; the ERASE key erases the last choirce

made by the student; giving him the page on whic he can

'make another'choice at thatlevelof the investigation; the

DATA and DICT.keys are legal-anywhere in the investigation

sequence.

Ttis key judges the studentls answer., The computer's re-

sponse to the judgment'depends
on the judger chosen .by the

author or teacher. psually, a eorrect response elicits an

OK plotted by the answer; an incorrect response gives a NO;

an incomplete response plots an NC, and a Misspelled response

brings an SP. Some judgers force help or special help pages

for wrong answers, or the next Main page for a cdrrectanswer

-provided all the questions on the page have been correctly

answered.

(next question). When there is more than one question on a

page,.the student may answer the questions in.any:or

The NQ key moves a small arrow which points to which ques-

tion the student is answering.

(plot), At points in a lesson where the plot key has been

indicated as available, pushing PL will initiate special plot

effects often dependent on phrameter choices made by the.

student.

REPL (replot)_. This key erases and replots any blackboard writing.

which has been on the TV screen. If a student reverses to

.previous pages, he can push REPL on any page to see what had

been written on that page,

20
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REV (reverse SHIFT. This key moves the 'student,back to the

previous page. It is necessary to push REPL after REV to,

see the complete page with,slide and blackboard writing.

Pushing this key adds one,to a'number input previously madeTIME1
,

-by the student: This is a key used for,"day" increments'ein

,special investigation SeqUencesJn PANURSE.,,

TIME2 Pushing this key,addsseven,t0,s. number input previously,,

,..made by the stUdept.. ,This key is,a key uSed-fgx7weekP incte-

"
rc.

ments'in special investigation sequences 14 'NURSE.

Procedureshen astudent seats' himself, at a terminal, he will see

on his screen an introductOry page. such asN, 'Weloometo,,,PEATO" or an equiva.!f:

lent (Figure 7). rf the lesson is a new unit, the student pushes-the CONT
A a.

o start the lesson. is usually required to type his pame as his

+h,*

move fu purpces'of,easy identification of the student wit% the sta-
.

tion, He then proceeds to followdireCtions through the-lesson, answering

questions in any Order dm.,a page, Judging questions, stUdYina text, branch-
_

ing to obtain necessary information for: problem spl.ving, and reversing to

review his worlz:----Whenever the student puShes a key which is not supposed

to be available at that time in%the lesson, an orange light at the upper

right corner of the.keyset willstart flashing on and off, indicating that
0.

an illegal key has been pushed. 'The flashing will continue until a legal

key is pushed. Students' answers are limited to 72 characters in length,.

although computer responses mayibe,any length. Many teacher's indicate for

the student a half-way point'inthe ieSson by a special, "print-out" "YOU

ARE HALF -WAY THROUGH TOE LESSQN"., or the end. of the lesson by ;'END OF LESSON"

which loCks the student out of all further activity except review of previous

21
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.
pages. , If the student is starting in on a lesson on` which he had' been

.
working the previous day, "the firs y he pushes at the start of the, session

Q.

is REPL and not CONT.'- At Site end of a session, the day's work will either

- .
be saved or the 1psson will be terminated by the instructor. Th0. student mod

I .... ,
only': rise and leave his station without making any special key input signify- i

ing "I am finished" --

I

o .

h.

2,7

22
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Name

Welcome to PLATO

kq44

Programmed Logic

for

Automatic TeachAg Operations

Figure 7 "Welgome to PLATO" page
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Author Mode

Answer Master. Before inserting the parameters pertinent to a given

lesson using PLATO program GENERAL, it fs recommended that a systematic

collection be made of the necessary pawmetertinformation bey preparing an

answer master (Figure 8). The,suggested answer master form provides 10.

columns for enti-1

as follows:

The appropriate entries for each column are described

"v

This column desCribes the Principal use of the .page, such.d'S

main, help, investigate, etc Thus, for easy icientification,

a main page might IA designated a challedge age

a help page H1, in the USE'Oolumn.

The total lesson or unit may contain 150.pge ...,. A Uftrque

leslon page number (!or 1!globalwpage number) mustbe assigned

every page of any type In 'the' lesson. T us, this column

lists the unique page number (between 1 and ISO) assigned

to the page.

SLIDE # EaCh page is assigned a slide position number. This column

lists the slide number (between 1 and 1141 assigned to this

page. If 'a blank screen is desired as a page, a blank, (or a

fictitious) slide position (one containing no film) must be

assigned to that page. If a slide is not assigned to the

page, slide zero, will be selected 'automatically.

EFFECTS The special effect number and the channel Into which it goes._

is written in this co4umn (see Appendix I). The set of

special effects is associated wit1f ke main page, not the

individual question.
29



I

PA
C

E
SL

ID
E

SP
E

C
IA

L
 W

R
O

N
G

.A
N

SW
E

R
S

SP
E

C
IA

L
4,

H
E

L
P

H
E

L
P

PA
C

E
 (

S)
PA

G
E

 (
S)

F
i
g
u
r
e

A
n
s
w
e
r
_
 
m
a
s
t
e
r
 
f
o
r
m



PROBLEM, The problems on a page are designated for convenience by

sequential numbers, i.e., first problem on the page. by 1,

second problem by 2, etc. No problem on'the page may be'.

I.
indicated by the letter "X" or by leaving the column blank.

JUDGER The judger number assigned to the respective problem is

listed in this column. The judgers presently available are

described in ApRendix II.

ANSWERS The acceptable correct answers are listed in the "answer"

column. There can be as many answers listed as desired.

udgers 11 and 12 have special formats which are discussed

in conjunction with the judger listings.

. . .

SPECIAL WRON6'ANSWERS ,The special wrbng answers with which are
.

.associated special help pages are described. in this space.

The limit Of special wrongJanswers for any one question is

six. Any answer unlisted as either a correct or an incorrect

answer is interpreted as a wrong answer unless "any" answer

is acceptable under'Oe provisions of the judger used (see

.Judger 1 or 9) .

HELP PAGE(S) The help page or pages assigned to.aproblem are

listed in this column. Tha number designating the page is

the "global" page number.

SPECIAL HELP PAGE(S) The'speciaOlelp pages are assigned'hexe in the

order in which the special wrong answers are listed. If the

same special help is used for two of mote special wrong

answers, the related global page number has to be written

each time

31
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To illustrate the preparation of an answer master an example of the

beginning of a lesson is given in Figures 9 and 10. Figure 9 shows Pine

slidessof the fictitious lesson. Figure,l0 shows the answer master for

the slides inFigure 9.

Lesson or "global" paged is the number assigned to main page L. This

et

is the page on which the student writes his name. pade 0 is used for this.

No slide assignment needs tobe,iliade for page 1, but a question must be indf-

cated. Judger 1 is used - the."any answer" judger. The special effect-,,7

in channel 1, allows the student to continue unconditionally.

.10in_page2 is lesson page 2and slide 1. No problems. appear onthis
.

page. Main\page 2 is letson page.3 with slide 2 assigned to it and two prob-

lems appear on this page. The first problem has one correct answer, 5, and

if help is desiredl.t is found to be _lesson page. 5:1fr'Tft-second problem lists

two correct answers with regular help (page 5) and two special wrong answers:

, X
fdr the first one, 8 (special help page 6), for the second 2 '(speOial help

page 7). All other incorrect answers for problem 2 get help\from page 5. On

main page 4 (page,4, slide 3) there is no help for answer 11, but there is

the same special help for both possible incorrect answers on both problems

on the page. In. this example of a lesson there is also one dictionary page.

The first dictionary page is-always assigned lesson page 148 (see Branches,

page 13).

Parameters. Having constructed answer master sheet3,- one is now ready

to, input the-parameters for the lesson. The .input s usually carried. out

on-line from A PLATO, station as more than'one person ca author-at once.

Parameter inpl.rom flextape is also possible. A special program tqprint-

out the parameters h have been entered into the programs available for

27
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M 2
Page 2
Slide 4

M
:Page 3
Slide

M 4
Page 4
Slide 3

HP 1
Page 5
Slide 4

Welcome to PLATO

Programmed Logic
for

Automatic Teaching Operations

Name
please
push

During our everyda' life-, we do
calculations using Base 10;-our
currency is an exa le of this4
This pr.,bably star ed with-the.
fact that we have ten fingers.
But. 10 is not the only base that
man can work with,swe can use
Base 2, Base3, or in,fact, any
number as blaie. .

1'

Before we proceed,,let us do some
reviewing and work a few problems
in decimal (that is, base 10).

Solve the following:

2 3

2/4=

2

Fill in the answer boxes with the
appropriate letters:

(2 x IS) +3

A = 6. B= 39, C = 42

(6 x 7) / 2 = I

A . 21, B = 22, C = 24

3

NO HELP

If you do not, know hew to solve
this problem, you may just, as
well forget the new-arithmetic.

4

0
Page 0
Slide 0

M1
Page 1
Slide 0

. .

.
.

.... .

You are, multiplying,
not dividing.

. ,

i

.

Once a student was asked to squ
21 without using paper and penc
So he first turned 21 around, w
is 12, and everybody knows that
square of 12 is,144, then he turned
144 around, which is 441, andob-
tained the square of 21.

'

Take a closer look at your prob

re4
I.

ich
the

.

7

Think, don't hunch, like a stud nt
in arithmetic class, when told o
divide 16 by 64, simply crossed
out..the 6's and obtained one-fourth.

il

Dictionary of Terms

Arithmetic Number .

Base Root
Qecimal Solution
Division Subtraction
Multiplication

Type name desired .

_-,---..

SP 1
Page 6
Slide S

SP 2
Page 7
Slide 6

SP 3
Page '8

Slide 7

Diet 1
Page 148.
Slide 8

Figuie 9. Slides of sample lesson
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checking the input parameters, since paraMecter input is So'detailed. Be-

cause of the length of program GENERAL; the program was divided into three

parts'and the authoring procedures are carried out'in three stages.

The program for authoring,the parameters which include main page assignments,

challenge assignments, special effects, lists" of available dictionary words,

names of investigation choices, and the strings bf computer responses used

in the dictionary and investigation sequences, is called GENAUTH. This pro-

gram is separate from the one for input of the description of each lesson

page. 'The latter procedure takes place from an author mode available in the

main lesson program, program GEN641., A third prograin, program CONSTNT, is

used to input the special arrays used in the investigate subroutines. It

does not matter whether the GENAUTH or CONSTNT parameter input is done be

fore the pagedescription or not, The three operations an be performed

in any order. A diagram summarizing the three authoring Preceduresiappears

in Figure 11.

Authoring procedures using program GENAUTH.

1. Mount parameter tape on unit, four, GENAUTH binary on unit two ar three.

Read in the program (catorun, genauth, i, 1), push door button, hit

start.

2. Enter c author mode by pushing 1"1," while,holdihg down CTRL and SillIFT

hesame time. Figure 12:shows the slide which will appear, -This

th2 crlf.ry clgp of the author mode for both GENAUTH and GENERAL.
.41.

3. Read in previously written parameters from magnetic tape. (Remember,

tapes are mounted on tape unit 4,) If one starts with parameters pre-
.

viously written on magnetic tape and one wishes to add to or change them,.

3 5
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.4

Main Sequence

AU OR SEQUENCE

Dictionary-
(10 .ords)

or
1CHLST .arlt
(130 cords) '

Leger..;

entries
(up to 250)

tegoad

. Informition

Arrais

A

Main soquanco
of pages

(up to 150)
Page Descriptions'

Slide
number
assignment

Answer position
Judger Nos.
Answers
Help pages
Assignments'

0

D 'deist

G G string
M Minn
P Pagc
S Slide

P(rob) Probl"em

R Reid

W Write

GR443

(ct

Figure 11. General flow diagram for "author" procedure.
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Type a number from T to 150 and push

P for page description

for main page. description

(Main page number must be between 1 and
last page described)

W to write (binary) on tape 4-

to read (bipary) from tape 4

to `read (BCD) - from flix

Figure 12. Author mode - entry slide

. )
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T

one'first reads from tape four into the memory the previously written

arameters are stacked, see instructibnsparaMeters by. pushing

on page 51.

"R".'

4. Enter or change parameters.-.

Main pages (see Figures 13 d 14). Type the main page number and the
.4-

letter "M". The following will appear on the screen: (supposing the

number is a "1")

a.

b.

MAIN PAGE 001

PAGE 000 EFFECTS 000

To indicate correct lesson page number associated with the main

page: type !IC", then the number desired, and.CONT. Suppose the

numbr ddsired is "L", th'e screen will shoi.::

PAGE 003.
4

dvance a main page and page number by one: type "A".. The

legen 2 a. above would become:

MAIN PAGE 002

EFFECTS 000

0

PAGE -002

MAIN PAGE 002

c. To delete present main page: type'"D".

.
4

d. To insert main page number: type=

e. To reverse to previous main page assignment: ptess REV.

f. To see next main page (if already assigned): press NQ:

Special effects (see Appendix I).

Indicate main page needing special, effect: type number and "M".

EFFECTS 000

33
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.,

(No.)

(No.)

Start 'W., 1

Hold dawn
'control' anl,
.push 'L'

(o.)

eras. Coot,

TApe

pai.0
nuzwer

A

; Hold du.in 'control'

and 'shift. and '
push

whor ode
Entry Pa'g,

.1
Cont.

ALAI% PA:X.

DESC7IPTION

C

MO.CI

arr,.

4-1
6oes Cp
nest
main

PRP

N.Q

0

Advance tas: vain
pa;c numiler and its

asligneepage. numb r
by one

Goes
pheAmil
=Ain page

Deletc'present

age,.

R v. (reverse)

Coot
a

erase CUlt.

Type Challenge Sequence
Description

number

Stores nunSer
in wpararY

nernar.:117.1y

Cont.

EFFLCT

A
)udle

Moves to next page of-
the-sequence. If cr.
Cle is over:starts
from be:inn:n.4

N.Q. A

Delete,
present

H4,4

author
t'orcd .

tezporArily

numhrr

.raAe number in
temorary
storage

erase

A

(OUSE Ca:s to
s.. ICHLST next mar.:

LISTS in list

4 N'Q' t
I

,:,Int.

vF v

r

Rksp

om

N.Q

T

I.

I.

Cocs to next
C-strirg

Figure 13. GENAU?U flOw chart
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$0(0

Author Mode
Central Page

,(No.)

G

4 1 4 4. 4 4 4 l 4

1- 0 N.Q. C 1 0 N. R C E I Rev.

1
/ I- /

/ . i i, 1 ,i,k
4

(NOS N.Q. (No.)

(Desc). A C '1 0 N.C). i
(No.)

/
(No.)i Judge .

0(tx ) z:IDXL.ST81 1ttiLST nomes
G = GStringS

Mom pogo

CI \ = Insert
0 = 0:eete
N.Q. Net
A Add

= Effects
Reverse,

Remedlol (or choilenge)

eta

OR-444

ha

Figure 14. Simplified' flow chart for authoring .0ENERAL
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To enter special effect:- type E. Scre'en will show 16 ieros..

o
.0

o
0

o

0

0

0

0

0

Each zero represents a channel starting with channel. 1 at the top 'of

the column. .To place a number in a channel, press N9.which will move the
6

arrow verti.:11yone channel at a timl until opposite the desired

channel. Type the number which will replace the zero, then press JUDGE.

V N

The zero will be repliCed by the number . roceed to replace any other'zeros

by numbers to designate desired spe ial effects. Then push CONT. You will

now see:

MPAGE (nuMber)

PAGE (number) EFFECTS (number)

.

The number after "EFFECTS" is not significant except that one eventually

learns to identify the number which appears fore specific special effect,

such as "994" for "end of resson" (a 6,in chap l 1).

Challenge Sequences.

1. Indicate the main page needing the challenge sequence (txpe numbei,

then "M").

2. Type "R", type "A", typo the npmbor of the first challenga,page; qaTtess



CONT. To add a saxnd page, type "A", type number of second challenge:

page, press CONT. Repeat to the maximum of six pdgep allowed in.the

challenge sequence, if desired.

3. Enter the special effect for making the chalienge-iey leagl: a."1"

in channel 13 (13th zero iii the column of.'16 zeros).

IDXLST and ICHLST Entries.

Thelistof names'to be stored in the IDXLST and ICHSLT arrays may be

authored from the keyset. In the ININURSE program, the list of dictionary

terms whoseidefinitions can be requested is stored in the. IDXLST 'array; the

list of request names used by the'student to indicate choices in the investi-

gate sequence is stored in the ICHLST array. The rules and procedures are

as follows:

1, The program stores the fiTgt eight characters of each name:

2. Eighty IDXLST$tems and 150 ICHLST items are allowed.'

a. IDXLST.

Ty e,a no 'betwee'n 1 and 80, followed bya "011. The

.number will appear on a blank.. screen'.

#

Type "C" and then the first 8 characters in the word ERASE
2..

3.

4.

5.

erases all the typed characters. BKSP erases one character

at a time.\ CONT stores the word entered and replots the

word for checking.

To see next item in list: press

To see- prealms entry: press REV.

To insar,a word after the ward illustrated

type ql". The items above

on the screen,

the insertion are all advanced one



b.

position in the array. If there'll' an item at position 80,

it is dropped from the list,

To'delete the wqr1 on'the'soraen.: type "D". The items above

the deletion are all decreased by onein pb,Intion in the array.
44

.

7. To return to the entry page of the author mode: p

ICHLST

TypeA number between 81 and 150 followed by

will appear on the screen. The rest of the procedures are

ss CONT.

The nuMket

like those for entering IgNLST' items.

G-strings.
1

G-strings are strings.of characters retrieved by the computer.by re-

ference in subroutines to the ripPropriater-nudoers at which the strings are

stored. There may be 250 strings in all. The st-rings are principally used

in "investigate" and "dictionary" branches.' The procedures for storing G-
,

strings are as fdllows: -

J. , Type a number between 1 and 2F-, followed by a "G". The number-

will appear on a blank screen.

Type followed by the string..

ERASE erases all the characters.

at ,time. .CONT stores the string

for checking.

as one wishes it to appear.

BKSP erases one chaiacier at

apd also replots the string

3. 'To, see next string in the list: press NQ.

4. To see inevious string:.press REV',

5. To insert a string after the string appearing on

type "I". Each string already in the list above

43
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the number being



inserted is advanced to the ne position.

6. to delete the string on tle screen: type 'Tu. The items aboie

the deletion are all mov d backwards one position.

7.. To return to the entty page of the author mode: press CONT.

Authoring rocedues using the .rogram GENERAL.

The authoring from the main program, GENERAL, involves describing each

unique lesson page or "global" page, assigning to it slides, problems, and-
,

help pages (Figure 15). A more simplified tree-like flow chart of the same
4. /

Authoring appears in Figure 16 which may clarify the description of this

part of the parameter input.

1. NOunt parameter tape on unit four, GENERAL binary on'unit twO'or

tWree Read the program (Catoriln, GENERAL

1.),,push-door button, hit start.

Kogram name, i,

2. Enter author mode by puiiling "L" whilelholding down CTRL'and SHIFT

- simultaneously., (Figure 12 will appearg

3. Read in parameters from magnetic tape four by pushing "R". (Un-

necessary procedure if no parameters yet entered.) (See also

stp.cked parameter instructions.)

4.' Enter or change7the description of a page.

a. Page nmber:

Type the overall lesson (ox global), page number, followed

by a "P". If a slide has already been assigned to the page,

the slide 0.11 appear with the legend written over it: "TYPE

S,OR ',P". If no slide has been assigned, slide 0 will appear

-with the legend "TYPE S OR P

SELECTSLIDE".
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r er
STUDLNT ,UOE'

and push 'L' L.

Hold down
'Control'

Hold down

and push ''
'Control' and ...shift'

-
_AM= WOE
ENTRY PHA

(

Cont.

'number stored
temporarily

number
crass

a visa

number
stored

constants froo
Memory written
onto taps on
unit 4

rose

PUSH

A to add a problea
C to change a prabim
I to insert a problem
D to delete a problem

Cont.

Judicr
TM .1
numh:r

IC I t
PXOILEH SPEI11.:171Ci
PSWiT,5n,
Ansuer Description,
3olp Scquen.e, Speoial

HeIp

judge II a

Cont.

judge

COnt.

X, Y to move arrow right
and down, I,J to more
arrow rizlit and do,' to
smaller steps, ith 'con-
trol., down, X,Y to move I

arrow ioft nnl qp.

Cont.

Help and Special
Help Description

A

Iread con rants
from cape on unit
1 into nomory

4 --...1

read constants

into merory
from flek tape

Get reaiy for the
next answer

hol Register the current_
Answer as a wrong' answer

C

:.nt.

Goes to nest help or
special holp page in the
.0quencu. If c.clo is
ovor,'start from 1st page.

Typo tag

erase

1

IErase mirror,: 1

inswor

Prieto present
holp or spoelal
holp,page

Figure-15. Flow chart_for "authortng" GENERAL
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e

Author Mode
Central Page.

(No.)

P'

ITIT-1, (No.)

ACDINQ.

Judge S(pec) H P(os)

(No.) X,YI,J

ACIDN.Q.

Flextope
R = Read
W = Write
P = Poge
S = Slide
A = Add

(Desc' C Ghange
D = Delete
I = Insert

Hel Judge N.Q. N.Q. = Next
S(pec) = Special Help
H = Help

Nos) = Position
(No.) GR-445 A' = Add

GR 445

Figure 16 . Si rpli fi ed now chart for authbring GENERAL
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b. Slide assignments:

Type "S". iigure 1/ appears.
.0"

'1. To assign slide to page: Type the slide rumber (position

on slide sheet) and CONT.
4

2: To change slide to anotherposition,assignment:

type the new slide position number and CONT.

c. Problem (or 'question) descriptions: ,

Type "P". The slide appears on which the problem is located.

O

1. To assign or add a probloM to a, page: type "A".

Figure 18 appears. .the problem is now further de-
,

scl.ibed as follows:

a. Position.

To position the.proble on the page, type "P".

This allows one to m ve a mall arroo around on

the screen to pbsi ion where the firSt character

should .appearIDeman answer is inpu for that

problem. The arrow appears original y in thd
. *--

upper left-hand corner of the screen When the

arrow has been properly positioned b usingthe

keys listed below, press CONT to recOTd.the position
1

1 .

in the computer memory..

"X" moves arrow to right

"Y" moves arrow down

"X" plus CTRL moves arrow to left

"Y" plus CTRL moves arrow p

arrow to right ( mall increments)

arrow down (smal increments)

"I" moves

"J4 moves

42 tr.ir
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4.

Type tide number (from lto 114) assigned
to page, and then push

FigUP 17. Slide instruction page in author mode
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Push P for position of answer.

Push Judge fOr judger number.

Push A for answer description.

Push fl fOr help sequence.

Push S for special help.

,'t Esua amo=si tr.mma Pzur g

. Figure 18.

r

Problem description slide in author mode'

49
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Note: do not be alarmed at the position *of the arrow

when "P" is first press cl. The position is not

,

necessarily that of the correct previous position.
5

Just position thetarrow where you want it,to be for

this particular problem.

b. Judger.

To record judger number for the problem: press JUDGE,

type the number, and then press CONT. The judger number

for the problem is thus recorded. The list of possible

judgers is in Appendix II If the judger number has

not been assigned, the legend "JUDGE=0" will appear

on the screen when return to the entry author page is

attempted. The legend is a reminder that there must

be a judger number assigned to every problem. When

"JUDGE=0" appears, push JUDGE, the appropriate judger

number and CONT' to correct the omission.

c. Answers.

1. To enter answers: type "A", then type the answer.

Press JUDGE to add a second answer. (Repeat pro-

cedure for more.) NOTE: "baakipace.erase" does

-not operate in this author mode as yet./ It will

be added in the future.

2. To`enter special wrong answers: type the answer

in a set of correct answers, but press HELP instead

of JUDGE.

3% To end the-answer set:' press,CONT.



d. Help pages,

1. To assigiitalEpasellto the question being described:.

type Slide 0 and the legend PUSH A".will

appear on the screen. Push "AP, the number of the

help, page and CONT. The desired page will appear

with t gend HPAGE1 overwriting it.

2. To add mo help pages to the series (maximum

limit: 6 pages) press "NQ" and repeat e opera-

tion of. pushing "A ", a number and CONT. Each

successive page will be designated HPAGE 2,

HPAGE 3, etc.

3. To end the.help page sequence: press CONT.

e. Special help pages.

To assign special'helpipages to special wrong answers:

type "S". Slide 0 and, the legend "PUSH A" will appear.

Rush "A" the number of the help page associated with

the first special wrong ansi;rer'and CONT. The desired

slide will appear overwritten with the legend-MEN.'

Adding a second special help page (see procedure

the previous section on adding help pages) assigns the

page. to thesecOnd special wrong answer described for
.

the.problem. -There may be six special help pages assigned

to Six special wrong answer.

f. Termination of problem description: press CONT,

The slide on which the problem was being described

appears with the arrow in the proper position for

that problem. . One can now add anothe: problem (page42)
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inspect, change, delete, or insert a problem or return

to thp initial author page (see below).

21 To change or examine any part of the,problem descriptiorii

'position the arrowto the problem to be.examined by pressing

"NQ". Press "C". Figure 18 wili appear. ThP changing or

inspecting procedures are:

a. Position.

Pressing "P" allows the arrow to be moved by. the keys

indicated previously (i.e. "X", "Y", "I", "3").

b. Judger.

Change the judger by proceeding as if a judger had not

been entered at all. The new judger number.overwrites

the old one.

Answers.

Press "A". The first answer in the list appears, Press

"NQ" sequentially to examine the answers one by one.

An anticipated correct answer appears With an "OK"

beside it; a special wrong answer will be followed by

"NO". 'Answers are deleted or corrected by erasing them.

A replaced answer

wers. Asking for the

at the end of the list of ans-

answer in the student mode pro-

duces the answer on the scxeen which is the first one

in the recorded list of answers, The order of appearance

of the answers hay be checked on-line by seeing in*hat

order answe:rt appear after pressing."C' and then "A" in

the "examination. of problem" procedure.

- r
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d. Help or special help pages.

1. To change help pages: press "H"

the new.number; and finally CONT.

.,._ To examine the help sequence: press "H" (or

and then "NQ" as many time as is necessary

take one through the sequence.

3. To delete a problem: position the arrow to the problem to,

be deleted by pressing "NQ". Press "D".

4. To insert a problem: r ss "NQ" to position the arroW_,tothe

problem after'whi insertion is to Occur. Press "I"..

Then describe the problem.

5. To return to initial page of author mode: press CONT twice.

5. cribe special pages,

Help pages:

Help pages ai'e described in the sa4 manner as regular pa&s on

which pToblems appear. There can be no help pages, however, assigned

to probles'on'help pages.

Data pages:

1. Assign page 149 to the first page in a data sequence: fro:in

initial author page, tzpe 147 and "P". PreSS "P"again.

2. Add a problem to page 147: pless!!/1.L. Leave the position

of the arrow in the upper leftvhand corner of the screen.

tt

3.Entertlefirstpagein.data sequence (after page 147)

as help page 1 for the problem ,on page 1471 and-the last page,

in the data sequence as 'help page 2: type "F1 ", "A "., the nUMber

:1

of first page in sequonce, CONT, "A", number of'last page in
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sequence, CONT, Use Judger

page by pressing CONT twice.

Assign 'slides to the rest of; th4 data pages being sure feat

Return to initial author

the data pages'(after data page 1) have consecutive !'overall .

lesson" numbers. Example: data, pages: page 147, 87-90,

slides 25, 67, 69, 70.

HPAGE1 = 87, HPAGE2 = 96

c. Dictionary pages:
4

1. Assign page 148 to the first dictionary page: from initial

author page, type 148, and "P".

2. Assignl,thecorrect slide'to the first dictionary page p. 148).

3.- Press "P" again.

4. Add a problem to page 148: Press "A",

Position the arrow to the place where the dictionary word i

to be typed. Use judger "1",

Enter the first page.number in the dictionary sequence (after

148) as help page 1, for the problem on page 148, and the last

page,in the dicfionary sequence as help page 2: type "H",

.10-'

number of first page in sequence, CONT, "A", number of last

pap in sequence,, CONT,

6. ,Return to-the initial author page by pushing CONT twice.

7. Assign slides to the rest of the dictionary pages being .sure
.. '- , ,

that the, ages.aftet dictionary. page 1 have consecutive page
,

numbers (see data section),

8. Place a problem on each dictionary page positioned where the

dictionary worci-is to be typed , Use judger, 1.
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Investigate pages: (see Appendix III for details of the

tigatesubroutine.)

1. Assign page 149 to the first investigate Slide.

.

2. Placert problem on the page if the student is to.type a

choice, positioning the arrow where the choice is to be

typed. Use judger 1. Place a "1" in HPAGE 1. If' there

is a' second choice on the page, place a second problem on

the page and a "1" in HPAGE 1 and a ".1", in HPAGE 2 for ,the

second problem. If the-student is only to "continue"

through 4, series of consecutive slides, place a."99" in

HPAGE 1, the initial page number of the 'Sequehce after

149 in HPAGE,2, and the final page humbdr in HPAGE 3.

Leave the position row in the upper left-handcorher in

this case. Return,t0 initial author page by,Pushing CONT

r

4

Asstp Slides to th,p.othqr investigate pages. If the stu-
-41

dent is to indicate a choice on a page, Position the air6/.

accordingly. Enter number'sin the help pages which are

the'appropriate "flags" for the investigate subroutines

(see Appendix. III) .

Authoring procedures using pre'gram,CONSTNT,

program,CONSTNT writes on the parameter tape the special arrays used

in.the investigate subroutines (Appendix III), The source program contains

thearray.for the "alhays acceptable" lilst of words used by Judger 11, t4e-
.

keyword judger. One then, inserts in the program any other arrays needed.

The program is next compiled in, the usual PLATO manner and read. .into the
4
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computer. The parameter tape is then placed on unit 4, and key "R" then,
reads any already written

parameters.into the program. Pushing.key
writes them out again on'the maghetic tape with the arrays propeilx filled,

Parameter code checking.o

The most reliable checking of parameter errors is done by checking alisting of the
parameters made on the computer

line-printeusing ProgramPRINT,. Follow the procedure:

1
1. Mount parameter tape on unit 4.

2.
-A-TORI1N,TRINT,i,l.

3. Push door button, hit.itat.

4. Press "a ". This reads the parameters into the computer memory.S, Press "PR, The parameters are immediately print
_

printer.

Parameter stacking.

on the line-

Z--The
parameters for,several lessons may be stacked on one magnetictaPe

for efficient storage. Since they are in binary form, they can, of cours*,
be transferred to paper t es also, albeit

the/paper tapes will be long
'because of the size of Parhm ter arrays contained in the program.*

The procedures foi parmaetei stacking are as follows:
1. Mount binary of prograM GENERAL' on. unit 2.' Mount parameter tape

1

0on unit 4, Mount scratchtape on unit 3,

-2._Read in program:

CATORUN,GENERAL,2,1:

3. Enter the author
mc:rie: CON1R01 SHIFT, "L".

4, Rend in p:i.roterz: by pushing "R".

*See footnote, page 2.
,
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.5. Replace tape on unit 4 with tape on which parameters are to be

stacked.

6a. first set in stack: press 1 and "W". 'Parameters will .write

on\tape on unit 4.

b: For any except first set

`position in the'stacA, i

automatically written on

in stack: press the number fdrithe

.e., "2",..and "W". The parameters are

tope3, the tape on 4 positions itself

to write the next set of parameters at the end of those already

on,the tape; ,and the parameters on 3 are then copied.onto tape 4.

The procedures for using a set of parameters on thestacked tape is

as follows:

1.
,

Mount the binary of program.GENERAL n unit 2 or . Mount'the

kacked tape on unit 4.

2. Read inIthe prograM CATORUN,G ERAL,4,1.

3: Enter the author mode: CONTR L, SHIFT, "L",

4. Select and reaidin desired
I arameter set,t;ylaressing the set

,

number and "R". The tom* titer seardhes the parameter tape for

the desired set number and reads in that set of parameters.

Iv
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Data Obtained for Program Evaluation (DOPE)

Doping .

, .

The usual method of recording student responses records in binary for-,

mat the student number, key number; mode number and time (in 1/60's of

a secoNd), plus an identification tag for the session. In addition, pro-

gram-GENERAL stores extra dope information: namely the page number,

problem number; and_time spent in various special modes, the-judging result,

and.the fact that there was a coded computer response or not.

Do)e Analysis,

Several programs are available for sorting and analyzing the student

responses. The most simple lists all the key pushes sequentially by key

name for each student.' Other,programs allow the instructor a-choice of

items to be listed such as comments only, time taken on the lesson, etc.

4

The,Evaluation group (formerly, the SIRA group) of the Computer-based

Education Research Laboratory has developed a variety of analysis techni-

ques.., Special 'acknowledgment should go to James Kraatz for bisiwork on

programs applicable to program GENERAL.
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Channel

APPENDIX l'

SPECIAL EFFECTS

Effect Result

1 0 CONT key legal

1
ti

3

CONT key illegal

CONT key executes EVAL 1 subroutine

CONT key illegal if judger 11 spots
duplicate answer. Must used
with a 2 in channel 9. I

1 4 CONT key executes EVAL/3/subrOutine

CONT key plotS YOU AR IALFWAY

THROUGH THE LESSON

1 6 CONT key plots END OF LESSON

1 7 Unconditional continuing legal

2 1

REV key legal

REV key illegal. --7-

ERASE key legal

EWE-key illegal.

4 0 JUDGE key legal,

4 1 JUDGE key illegal

REPLOT key'legal

REPLOT key illegal
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V

Channel Effect. Result

NQ key legal

)11
NQ key illegal

0

2

HELP key legal

HELP key illegal

Allows change in help page assign-
ment for a particular problem.

. A
J in channel 12 must be used. with'
this effect:. The new help pages
are stored in the array ..1PDV2,
one page number per array word.

8

8

Constru ted responses legal

Constructed responses illegal

9

9; 2

ANS key illegal

Judger 11 spots duplicate answer
&f there is a S in channel ° 1 as
well as this special effect,

10:o,

COnMENT key. legal

COMMENT key illegal

.ir
.\

11 1

DATA key legal

DATA key illegal

1Z

12

61
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PLOT key illegal

PLOT key legal, for su routine
PLOTSRL used in EE322 to,plot

(1-eR /L t
). when L

1

specified..

I

and R are



Channel

12

12

Effect Result

PLOT key legal, for plotting a
circle centered.at (x,yI with radius'

x, y, and R are specified.

PLOT key legal for subroutine
PLOTWAN used in IMNURSE to .plot
arrows whosa positions are
stored in'the, array JPDV1.

13

13

CH key illegal

CH key legal

14

14 1

BKSP key legal (selective eras of
1 character)

BKSP key illegal

15

1,5

DICT key legal

DICT key illegal

16 0 INV key legal

16 1 INV key illegal

62.
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APPENDIX II

JUDGERS

Judger
Number Descriptiiin Judgment Response

Doe's nothing. No plot.

All ans wers are judged cerrect, Plots 01( for all responses.

Number 'judger. Cheqk signs Correct answers -411Oti OK.
(equivalent signs are accep-
ted,* sign, a "pluS" sign,

. Incorrect answers plots
or Oar "minus" sign in a NO,'
ro0re all equivalent) .,

-* 4. Letter judger.
spaces.

Represses Correct answers - plots OK.

Incorrect answers - plots.
.NO.

5. Tests for valid fix-point
(integer) number."

ti

Correct answers plots OK.

Incorrect answers - plots
NO.

6. Tests for valid floating- Correct answers - plots OK.
'point number.

t

Incorrect answers - plots
NO.

7. Tests for valid fix-point Correct answers - plots OK.
(integer) variable name.
(six characters or less), Incorrect answers - plots

NO.

8.. Tests for valid floati.,g-
point variable name (six
characters or less).

-58

6

Cgrrect answers - plots' OK.

Incorrect answers - plots
NO. !
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Judger
Number

Appendix II (cont)

Description Judgment Response

9. Allows student to compare
his iesponse with a re-
sponse written on a slide.

.......11
Calls another slide, but
does not erase student's
constructed answer, Stu-.

dent's answer receives
"01;4 response'no matter
what it is.

10. Spelling judger.' 'Correct answer ,vplots OK,

=,Misspelted answer - plots
SP.

Wrong answer plots NO.

11. Key word judger. Correct answers plots OK.

-rncorreet answers - plots
NO and crosses out un-
acceptable words.

Incomplete answers - plots
NC..

Duplicate answers - plots.
DUPLICATE ANSWER,

12. Tolerance judger. Tests'
numerical answer for values
within set limits,

.....,,

Correct answer- plots.OK,

Incorrect answers - plots
NO.

13. Spellind.}Udger (Judger710)
plus automatic preseutatien
of ,help slide :for wrong,

answer.'

6,4

59

Correct answers - plots OK.

Presents help slide for :

wrong answer. Upon return
to question page:"
Misspelled answer - plots SP..
Wrong answer , plats NO,



Judger
Number

Appendix II '(cont.),

Description

14.-k Judger 11 plus automatic .

presentation of help slide
for a wrong answer.

Judgment ,Response
.

Correct answers7 plots OK.

Presents help slide for
wrong answer. Upon return
-to question page:
Incorrect answers - plots
NO and crosses .out un-'6

acceptable words..

IncOmpltte ,answers - plots
NC..

Duplicate'answeri - plots
DUPLICATE ANSWER.

15. Judger. 4 plus automatic

presentation.of help slide
for a wrong answer.

16. Presents another slide in-
stead of a written judgment.

Corrett answersplqts

Presents help slide for
wrong answers. Upon return
to quOtipn page:
InCorrect'answers plots

Calls another slide. Erases
student's answer.. Student's
answer is acceptable no
matter what it is

17.

for

Judger 4 plus automatic
presentation of help slide
for a Wrong. answer and next
main page for a correct
answer.

Presents help_slide for.
Wrong ariSwer,'Iiaxt main page
for correct antweri

, .

Upon return to question,page:
Correct answers plett_OK.

Incorrect answers '-plots'
NO.



Judger
Number

AppendiX (cont)

Description -Judgment Response

18. -Judger 10 plus automatic
presentation of help Slide.
for a.wrong answer and next

for a correct

Presents help slide for
wrong answer, next Main
page for correct answer.

Upon return to question
page:
.Correct answers - plots OK.

MiSspelLed answer's plots
'SP.

Wrong answer - plots NO.
r-A.

'

14

19. Judger 11 plus automatic
presentation of help-Slide-
for a wrong answer andnext
main page for a correct
answer.

t

PreSents help slide for
wrong answer, next main
page for correct ansWer.

Upon return to question
pag0:
Correct answers - plots OK

Incorrect answers - plots
NO. and crosses out un -.

acceptable words.

Incomplete answers plots
NC.

Duplicate answers.- plots
DUPLICATE ANSWER.

20. Judger 4 plus autui.atic
change .to next main Pqz.2
on correct ansv:er.

Correct answer automatically
changes to next main page
if all answers are correct,

Incorrect answer- plots-NO.

Judger 10 (spelling judger)
plus'autulatiC change to
next main page. on correct

anser,

66

Correct.answerlautomaticalIy
-changes to next main page
if all answers On page
are correct,.

Misspelled answers - plots
SP.'

WrOng answers - plots NO.
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Judger
NuIllber

Appendix JI (cant)

Description Judgment-Response

,$

22. Judger 11 plus automatic
change to nee't main page
on correct answer.

Correct answer automatica y
changes to next, main 'e

if all answers on page
correct.

Incorrect answers plots
NO and crosses out. un-
acceptable Words.

incoMplete answers plots
'NC.

lc Duplicate answers - plots
DUPLICATE ANSWER.

67
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Judger I

Further Ekplanatidon Judgers

Judger I is a "do nothing" judger. Since each problem must
.

have a,judger assigned to it, judger 1 is the assignment for

a Constructed Despons.q requiring no judgment. If judger 1. is

used, one must remember to put in the special effect for that

page which allows one to continue to the next page regardless

of the responS.e,'a 7 in channel 1. The special effect need

not, howev6r;\be entered on investigate, data or dictionary

pages which use judger 1.

ft

a

JudIbr 2 Judger 2 judges.all anstlers correct'. An "OK" is plotted next

'Judger. 3i

to the response when the,'JUDGE key is pressed

Judger 3 is a number judger: It checks signs and accepts0

equivalent.signs,suCh as no sign, a'"plus" Sigri or fOur "minus"

signs. A correct'responseproduces.an "OK" written next to the,

answer; an incorrect answer is, marked "NO".

Judger 4 Judger 4 is an alphanumeric character judger. Zt ignores,

spaces. "OF" is Written next to a correct answer, "NO" next

to tin incOrrctot answer.

Judger 54 Judgers 5 -S are judgers written for. the course in FORTRAN pro--.

gramming. Each correct /answer is judged "OK",'incorrect answer

is judged "NO". Judger 5 tests for a valid fixed point (inte-
\ '

I.

ger) number; Judger 6 for 'a valid floating point number; Judger

7 for a Valid fixed-point ( ) variable,name of 'six

68



t - 'Judger

VP.

. Judger 10,

0

characters=or less; and Judger 8 for -a valid floating-point

variable name of six characters or less.

Judger V allows the student to compare his response with one
. . .

already prepared on slide. On pressing JUDGE, the'new .,

slide appears, but the student's answer remains plotted on

the screen: The new slide must be assigned (and mounted,

accordingly) the next consecutive glide number to the slide

numAber of the pdge on which' the question'appeared.. The. "over-
,

dl)." page number of the new slide is immaterial. The new slide

s notitssigned a main ,page number.

Judger 10 is the spelling judger. It indicates OK" for a

correct anSwereu8PJ. 'for ,a misspelled answer and "NO" for 4.

ong answer. The judger counts as one mistake each omission,

-insertion, substitution or inversion. T e nu

dllowed for an answer is one-fifth the number of characters.

in the answer 1; if the number is evenly divisible by st
. I .

If
N
has a remainder, an 'additional mistake hallowed.

f mistakes

:

..,. . ,

.

Juf..1(-,. 11 -Jfil;;er. /1 is th::.. "key 'word" juJger: which)allows a.wide variety
-

--

of answers with varying syntax. The judger not-only marks

responses correct with an "OK'!, incorrect with 4 "NO'5 but also

indicates partially correct answers by giving a response "NC"

for "not complete" well as' crossing Out the words in the

answer which are unacceptable In addition, ,if. -there are

seVdralquesti.ons'on a pagoyhose answers are i,erchangeable,

-%x
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the judger will check the answers for duplication. Although

\each answer May in itself becorrect, and, therefore, judged:
\ /

"DUPIICATE, ANSWER! will4be printed at the- bbttom of the, .

page in \caSe of dupliC'ation,' and t e ,siudent, will not .be able

to proceed id the .next page by :,pre ing CONT:

Parameter entry, of the answers using Judger 11 require a

r
special format. A special effect.must also be used on the page'-

on which the questions appear if Judger ll tdearch for

dUplicate answers. In thd latter case, no uest ons mdy be

. asked on the page unless they Use Judger 11 and a e,ones where
n 6

the duplication of-answers may appear,,as the judg examines

all the answers on the page which the student has given, if

the special-effect for,duplicatiot\l'is,in effedt.
A

The Judger 11 format is as follows:

1. Enter as the fitst answer in the list of answers for the

problem, the answer as the computer would print it.

2: Enter. as alternate answers up to six answers in the

yr

°.

fopowingjermat:

a, iieqU'ired words - words whi 'ch must be present in the

.answer appear in parentheses with as many as eight.

words separated -by commas in'any'one parentheses.
. , ,t

Ahe,,eight words are synonyms or. alternatives for

each other. 'There may be eight required or-key

words,- i.e., eight parenthetical groups for one

answer,

?0
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. Alsoacceptable words - words which may occur in the

answer, but are not,required are added as a list following

the parentheses. Type a special hyphen ("K" plus SHIFT) - '

and then thelist of lap to twenty "also acceptable

words.

Example: - fat, soluble, vitamins, vit, vitamin, mean,

',,indicat..,Pass,..slowly, slower, slowest, more, weight,

weigh, fatty, acids, slowlY.

Word-form abbreviations -.any words longer khan eight

characters which are acceptable as long as the first

eight characters are correct may be used as required or

1

acceptable_rovrds by typing .the first eight 'character

followe,d by two "equal" signs. Example: ,-Contrast==.

,could be used .is contrasts, contrast,.contrasted,,Con-

traSting were all acceptable.

Two typical questions .arid the answers from one of the.IMORSE

lesSoliNiae'shOwn'below as an example of,straightforward.answers

4ing Judger 11.

la. Fat soluble vitamins indicate large molecules.
4

. .b, gr'at, groter) (molocule, molecules,

itoleeular) - fat, soluble, vitamins, vit, vitamin, mean,

indicate_ -, pass, slowly, slower, slot!et, more, weight,

weigh, fatty, acids;'sliewly

460

2a. gacilla rarely passes placenta. Drugs also protect fetus.
4.41

b, (fare, rarely, seldom) - bacillus, tubercul...., TB, germ, ,

organism, passqs, Crosses, placenta, plac-e-Kal, barrier,
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bacteria, infection, baby, infant, fetus

c. (drugs, medication, medications, med, meds drug)

(protect protected, protection', protects, prevents)

- fetus, infant, child, baby, also, disease,4 tuberculosis,

TB, mothers, mother, inection, maternal

d. Duplicate answer abbreviations. If the questions on a page

have interchangeable answers, it is not necessary to enter
0

the alternate answers in the answer list of each answer. .

The answers to the' first question are entered completely.

For the other questions, the first answer in the answer

list is that which-t he computed would give on pressing

the ANS'key. As a second tnswer In the ,list, a "plus"

sign is typed. This signifies to the judger that the

alternative answers listed under question one are also'

applicable here. There may be as many as four questions

whose answers are interchangeable. Example:

la. poliomyelitis

b. (poliomyelitis, polio)

c. '(smallpo%)

d. (tetanus)

e. (diptheria)

2a. Smallpox

b.

3a. Tetanus

b.

Diptheria
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e. Special effect for.duplicate answer checking. A "3"

in channel 1 and a "2" in channel 9 need to be entered

as special parameters for duplicate answer checking by

Jud4er 11.

Judge'r 12 Judger 12 accepts all numerical answers between upper and lower

integer values. The arisweris entered as "A" "B", i.e.,

lower limit, tpecial hyphen, upper limit.

Example: If an answer between 15 and 30 were acceptable

the answer in the answer list would be : 15. - 30

wheke the "hyphen" was the special one - "K" plus SHIFT. The

judger would mark "OK" for 15, any value between 15 and 30,

and 30, It would mark "NO" for all other numbers.

Judger 13 Judger 1.3 (like Judgers 14 and 15) automatically changes the

student's slide to a help slide if the student's answer is wrong.

The judger used is the spelling judger. When the student
'

re-
-

turns to the main page from the automatically presented help

page, either the SP or NO judgment appears by the incorrect

ans .r.

, -

Jud r 14 Judger.Y4 (likeoludgers 13 and 15) automatically changes the

student's slide to a help slide if the student's answer is

wrong. The judger used is Judger IL, When the student re-

turns to the main page from the automatically presented page,

either the 14" or the "NO".judgment appears by the incorrect

answer.
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Judger 15. Judger 15 (like Judgers 13 and 14) automatically changes the

student's slide to a help slide if the`student's answer 0

wrong. The judger used is Judger 4. When the student returns

to the main page from the automatically presented help page,

the "NO" judgment appears by the incorrect' answer.

er 16 yawdger 16 is similar to Judger 9 except that the student's

Judger 17,

response is erased when the gew slide is presented.

Judger 17 is similar-to Judger 15, but adds an additional

feature, that of automatic'presentation of the next main page

if the student's response is correct, provided all other

answers on the page are correct.

Juiger IS Judger 18 is similar to Judger 13, but adds an additional

feature, that or automatic presentation' of the next 'main page

if the student's response is. correct, provided all other answers

on the page are correct.

Judger 19 )Judger 18 is similar to Judger 14, but adds an additional

feature, that of automatic presentation of the next main page

i; s',.udeWs response,is correct, provided all other ans-

wers on the page are correct,

Judger 20 Judger 20 is similar to Judger 4, but adds an additional

fea.ture, thatsof.automatic presentation of the next main ,page.

if thc student's response is correct, provided all other

answers on the pogo. are correct.
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Judger 21

Judger 22
.

Judger 21 is similar,to Judger 10, butdds an additional

feature, that of automatic presentation of the next main page

the student's response is correct, proVided t41 other

answers on the page

1

Judger 22 is similar to Judger 11, but adds an additional

featdre, that of automatic presentation ,Q the text main page

if the student's response is correct, provided 411 other

answers on the page are correct.
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APPENDIX III

The INVSTAN Subroutine

"Pattern" for the Investigate Subroutines.- The INVESTIGATE 9 ion of

a lesson produces a computer response (a legend, a graphic display a

-slide change, or some combination thereof) to an input or series of inputs

from the student. The student's inputs are choices which he makes setting

up the conditions of the experiment, test, or situation which. he wishes

to investigate.

Page 149 is always the first page in theinvestigate sequence and

on page 149 there will usually be a choice or choices for the student to

make. The case of a single choice will be considered first. The single

choice on page 149 is usually a choice of the possible investigations. At the

present, time a.special,subrotaine, INVSTAN, is written for the investigation

for each individual lesson. The subroutine first compares the student's

input with the list of possible responses (ICHLST) which have already been

inserted in the program from the author mode. Each word in ICHLST consists,:

of up to eight characters, the characters being the first eight of the

characters-the student would type as a choice.

If there is a match between student's input and a word in ICHLST, the

computer looks for a directive to indicate which part of the INVSTAN sub-

routin.?. to execute to provide the irlfoimation desired bypthe student.

The nonliiet which has been stored as help pago 1 for the answer on that

investigate page is the directive to the computer. The computer response

from the portion of the subroutine used depends on the ICHLST number of

the student's choice or choices. The- response,- as stored-abovei may be'a

slide change, the results of a numerical calculation, or the, plotting of a
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picture orltgend. The appropriate parameters for each section of the

INVSTAN subroutine are input, by program CONSTNT, in array format. The

parameters may be G-string legend numbers, sPecial,characters to be

plotted, coordinate information for positions of unique plots, or the like.

cr ,If the information to be given to the student depend on two choices,:

/

the flag or directive number for the
.
computer is stored as'.the number .fer

help page 2 for .the second answer (or choice entry) on the page. It does
%.

- .

not matter what number is, stored as_help page 1. in the second ansWer. .

Although this report does'not explain the progratming details of

GENERAL, an example of an INVSTAN subroutine appears in Appendix I.V. The
.

.

.general annotations may help. clarify the pattern of an "investigate"
1c

secpence.

At :4C n;

'Directions for using INVSTAN:' In program GENERAL the sub-rouline

INVSTAN'exists as a "do-nothing" subroutine. The INVSTAN subrotitine

especially designed for a specific lesson is substituted for the"dummy"

4 I

subroutine in the G4::ERAL source. The approptiat flags (discussed aboxie)

are inserted during parameter input, the flags being "help page"'numbers

for the answers on the investigate pages. the array. information used in.

the subroutine is added to the parameters .for the lesson by program CONSTNT.

The names in ICHLST are input using -the .GENAUTP1 program (see pageM

It is hyped eifentually to (..,;eneralize the INVSTAN subroutine so that

subroutine need not be custom-made for each lesson, A-general subroutine
o

could then handle all investigation possibilities, with thearrays being

input ds parameters from the PLATO keyset also
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APPENDIX IV

An Example of an INVSTAN Subroutine

555 PROGRAM INVSTAN
DIMENSION JSLL(15013),JKLL(150,3),jPP(126,5) ,JAANS(2047),
1IAANS(70),IANS(70),JSBNK(31),KPTFM1(1000),KPTFM2(1000)
DIMENSIO4 ima(so)-xLipojng2p),Im(s),Iswi(8,$)
DiMENSON-ISW2(8,8),IDX1&(80),ICHLST(150),JIVD(2,5,25)
DIMENSION JJVD(2,3:25),JPDV1(.3,20),IPDV2(3,20) .
DIMENSION JWAN(10,4),JWAN1(4)' .

,,,CONNON JJWAN1,JJ1'.'AN2,JWAN,J4AN1

'COMMON JSLL,JKLI..,JPPAANS,IAANS,TANS,JSBNIC,KPTFM1,RTFM2
COkm.0WL1,INLI,IWL2,1KW;ISWI,ISW2,IDXLST ICHLST-JIVO
COWPIN JJVD,JPDV1,JPDV2
Comm JT1,JT2,JT3,3T4,..JT5,KSP,KR,KPD,KPLiKM

.c

C

2 DC) 10 KT1.1,MI5
JI1=KT1
CALL GLOBAL
CALL STAD
CALL STUNPAK
IF(J16)20,20,5

20 JI2.JPP(:I.1,3)
JI1,.....1PP(JLI,,,2)+0I6 2 *XINCRNT

KK =2

JPLT,-.1

CALL PLOT(J11,112;JPLT,KK,NO)
RETURN

3 JT1.0

'4 . GO 6 KT2=1,,JI6
IF(IANS(KT2)-KSP)5,6,5
IFOANS(172)-KR)7,6,7
LDA(JT1)ENIXO)LLS(6)STA(jT1)
..11.1=JT1+IANS(KT2)

KT3 =KT3 +1

.JF(KT3- 8)6,S,S
CONTINUE'
KT.3..-(8-KT3)

LDA(JTOALS7(KT5)STA(.JTI).
ENI3(150)LDA(JTI)
-q::QS3(ICHLST)SLJ(20).
ENA3'0)SnrJT1).

10 JPPP{KTO=j11
1F(JXXSW)9857,9858,9357

9858v CALL DOPE (MI2,MI6,-0,-0,JT1)
JXXSW=1

- GO TO 9856

9857 7 CALL DOPE{MI'2,NI6,0,- -0,JT1)

JXXSW.-G

9856 CONTINUE
JI1.1
CALL GLOBAC
JT1...WP(J11,4)

.UNPACKS STUDENT ANSWER
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.IGNORES SPACES,CARRIAGE'RETURNS

.COMPARES 1STO8 CHARACTERS IN
STUDENT RESPONSE WITH ITENSIN
.ICFILST

.STORES ICHLST ITEM NUMBER,

. STUDENT BANK

.X DOPE FOR INVESTIGATE

..UNPACKS NUMBER DESIGNATED AS FIRST



LDQ(JTIENA(0)LLS(8)STAPT1)
1F(JT1)15,15,16 A

15 CALL INSTRUT
RETURN

16 IF(JT1-6) 17,17,15
17 GO T0(101,102,105,04,1 5,106),JT1
101 JT1=JPPP(1)

IF(JT1) 20,20,11
11 IF(JT1-2) 1.2,13,14
12 MI9=120

GO' TO 19
13 M19=131

GO TO 19
IF(JT1-4)
MI9=132'
GO TO 19
IF (JT1-5)
MI9'134
GO TO 19

9 MI9-133
19 MSTM=0

RETURN .

JTI=JPIT(1)
IF(JT1) 20,20,23

23 IF(jTI-10) 24,24,25
24 JI1=5+JT1

CALL ERASE
CALL SLIDE:(JII)
RETURN

25 JI1=1

CALL GLOBAL
GO TO 20 '

103 JT1=JPPP(1)
IF(JT1) 20,20,30
IP(JT1 -10) 31,31,25

31 JT2=JPpP(2)-10
IF(JT2) 20,20,33

32 JI1=2
CALL GLOBAL
GO TO 20.

IF(JT2-24) 34,34,32
34 IF(JT1-5): 35,35,36
33_ JT3-9*(jT1-1)

JT1=JIV0(1,1,JT2)
37 ENA(0)LDQ(JT1)14$7(J13)

JI3=0
J14.-=150

CALL
RETUR
JT3=9*(JT1-6)'.

JTI=JIVU(20,JT2)
GO TO 37

104 -JT1=JPPP(1)
IFOTI) 20,20-,40

14 .

118

333
.334

18,9,333

14,334,25

.f.

.HELP PAGE

.DIRECTS TO PROPER PORTION OF SUB

.ROUTINE. ACCORDING TO NUMBER FOR

.HELP PAGE 1

.DEPENDENT ON STUDENTS CHOICE ON
,THIS PAGE,SLIDE IS CHANGED TO SLIDE
.120,131,132,133,134 °

.rF THE INVESTIGATE CHOICE IS THE

. FIRST ONE,THERE IS NOW ANOTHER CHOICE

.FOR THE STUDENT ON THE SECOND SLIDE

.IN THE INVESTIGATE SEQUENCE.IF THE
CHOICE IS A NUMBER LESS THAN'10iTHE
.SLIDE IS CHANGED AGAIN.

'.T11E S ND INVESTIGATION SEQUENCE
. RESU S IN A LEGEND WRITTEN ON THE
.SCREEN.T1E LEGEND NUMBER IS STORED
;IN THE ARRAY JIVD(I,J,K)WITH THE
.PROPER WORD BEING REFERNCED DEPENDING
.ON THE STUDENTS,CHOICE ON THIS PAGE.

EIA(0)LLS(9)STA6(JI2)
. TUE LEGENDS ARE PRINTED OUT BY SUB
.ROUTINE SBPT WITH THE VARIABLE JI2=
.THE G STRINC N',NBERojI3--,N V'D JT;r:1"

.SBPT UNPACKS THE. G STRING AND PLOTS

.IT ON THE SCREEN.

7 D.

..THIS INVESTIGATE DEPENDS ON 2 CHOICES
.OF THE STUDENT WITH ZIE LEGENDS BEING



40 IF (JT1-2) 41,41,25
41 JT2=JPPP (2)-10

IF(JT2) 20,20,43.-
42 JI1=3

CALL LOBAL
GO ,,,T0 20

43 IF(JT2-11) 44;44,42
44 JT3 =9* ( T1 i)

JT1.-JIVD(1,2,J12)
GO' TO 37

105 J11=.113PP(1)-10

'I F (JT1)20,20,50

50 IF(JT1-8)- 51,51,25
51 JT2=JPPP (2)

IF(JT2) 20,20,53
52 JI1=4

CALL GLOBAL
CO TO 20

53 I F(JT2-3) 54,54',52
54 IF(JT1-5) 55,55,56
55 JT3=9*(JT1-1).

JT1, ...11 VD (17,3,JT2)'

GO TO 37 ,

56 JT3.--9*(JT1 -6)

jT1=JI VD (2,3,JT2)

GO TO 37
106 JT1=,IPPP (1)

I FOTO 2Q,20,60
60 IF(JT1L 3). 61,61;25

61 JT2=JPEIN( 2) 10
IF(JT2) 20,20,63

62 JI 1=5

CALL GLOBAL
GO 'TO 20

63 IF(JT2-5) .64,64,62
64 JT3=9*(JT1-1)

JT1=JIVD,(2,2 ,JT2)

GO" 37
END

.STORED IN JIVD (I ,J K) WHERE K DEPENDS

.ON THE STUDENTS SECOND CHOICE AND
AND J DEPEND ON ,TH FIRST CHOICE'

.THIS INVESTIGATE 'DEPENDS ON THE SAME

.TYPE... 00 C I RCUMSTANCES AS IN s 104 . THE,

.PROPER G STRING NUMBER IS CHOSEN FROM'

. THE :ARRAY JI VD (I ,J ,K) DEPENDENT ON

.THE VALUES AND CONDITIONS DESIGNATED

.BY ,STUDENTS CHOICES.

.THIS INVESTIGATE FOLLOWS THE SANE
---.-PATTERYA-5THE' PREVIOUS ONES, 104 AND 105.
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Challenge Pages

Up to 6 pages in sequence
. . .

ApideIldiN V

Useful Facts for Program GENERAL

Effects

Not Moree.than 69 charactel7;.-
allOilted.in,answer whith.haS

to .be judged.'
".*!

16 Chanffels per mainTage,

8 effect's per, channel

Global Pages

150 pages per lesson

12 questions per page

18.1ies.per page

Yage147 is first-data page

Page 148 is7firSt dictionary

114 slides available for
lesson material,

Slide 0 is title page

Slide 116 is'comment page

Slide 121 is mail authoring
page

alide 120 is slide assignment
page

13Ige

Page 149 is first investigate pilg

Lesson

150 pages ma;cimur,1

126 questions maximum

...

T

, A

40 characters VOT line

18.1in per page

MlinPag.,

ti
16 special effeetshlain page

1 challenge secrtence/main page

'16

Slide 119 is page description
authoring page

0-


