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‘T, INTRODUCTION

This manual is designed both ae an instrnofional mennai.for beginning
codere and as a reference manual of the cod:_ng language INSTRUCT.

Part I (pp 1 to 3) is a brief 1ntroductlon .a better introduction
would be to elgn cn as a student for one of the programmlng courses
(Introduction to Programming: ATD, or Introduction to Programming: BASIC)
and to take n.fen’lessons, - |

Part II is devoted to a description of the eédingflangnégen' The
flrst few segtions (Sectlons IIA to ITC, pp. y to 26) glve an overall
plcture of the codrng language and should be read qulte thoroughly, per-
haps even read twice. The remainder of Part II (Sections IID to ITK,
pp. 27 to.60) is a reference manﬁal.of the coding language ; on first
reeding,'rhie“eeotion shonla ne skinned rether'*enan.read'thoroughly°

PartlIiI.discussee the major programs necessaryatoHinnlement the
reaohlng system and =2lso llsts the llmltatlons of the current 1mp1emen~
tatlon on guch thlngS &5 number of iessons, mumbe r of exercises per
1esson, and length of problems. The beginner need not concern himself
too much witn the details'in Part III;'sinoe they are not likely to have
immediate effect on his ooding efforts, Therefore, on first reading,
skim Part III and return to it later when questions arise.

Part TV, of wtmost importance to the new coder, describes in detall
exacfiy how to code a lesson, what buttone to push, and what u{ility
programe ro uee, | | o

Parf ¥, the operator's instructions, mnst be thoroughly understood
by everyone (machine operators, codere, writers, ete.) working en the

project.




Part VI, the section on advanced coding techniques, is best read
after considerable coding experience. .

The coding language INSTRUCT is é high—level programming.lénguage
that must be given to the computer about howlto present a.iesson to
students inc;ude: | |

1. what ekercises fo fype.and.wheﬁ-to %ait for an ansﬁer;f

. 2. how to analyze the studentfs answer té determine ﬁhe{ﬁer:of
lnot it ig correct; _ “ |

3. how tc respénd to fhe different possible.answers a studént ﬁay

give; o S o :

4. what exercise to preseht next.

Thege instructions to tﬁe computer.must be written in a 1ahguage the.L.
computer understands, and INSTRUCT is o¢ne such‘programming_languégé;
After the instructions are written, they must be entered ipto computer
memory (see Part IV). where they will be Stoxed until some studéntrnéeds
them. The étudent takes the lesson by using a computer program called
.INST which interprets the languége INSTRUCT into machine language so
‘that the computer can operate,. The lessons are grouped into "coﬁrses"
in computer storage. | .

Each course congists of a number of_strands and contains é numbér
of lessons. Each 1eséon consists of a series of éierciées, ﬁfitten in
the language INSTRUCT. In addition to interpreting the coded lessons,
the program INST alse keeps track of which students are éﬁroiled.for
which courses, how.far gach gstudent has progressed,.and how weil.he is

doing.




A number of optional features: included in the INST‘program allow
the student to request the cerrect,answer.to an.exeroise'or allow him
to do exercises 1n any order he wishes. Which optional features are
used deoends'upon.the ”course tyoe,“tand each course.is identified as
one of six pOSSLble types. SOme-coorseltypes giveutoe.student.control
over his own sequence of exerc::Lses, others allow him to request‘addl-
tlonal 1nstruotlon before he responds to ao exerczse° Some permlt an |
_unllmlted number of trlals on each exerclse while stlll otaers restrict
.'the number of allowable trlals, etc. ,En addltion to tﬁe‘coatent of
certaln standard messages,"‘the course type determines what characters
' areldesignated as student control keys.‘e For example; one student
control key is the'."tell" key; the student types the "tell" key to get
S an answer._ In other 1nstances, the student types the CTRL key and the
:letter G 51multaneous1y or he types a slash (/) to get the answer. The
'end_of a response may also be 1ndlcated by typing an enter charagter;
in one'coarse-type the' enter” character may be the RETURN key, in
another it may be a sPace or & perlod a

A complete llst of student eontrol cheracters, standard messages,

ete., assoc1ated Wlth each course type is glven in Part VII




~II, THE CODING LANGUAGE

A, Tormat of Commands:

A lesson.is coded by using a series of commands or instract;onsu
that cause the computer to present problems, via teletype to students,.
For example commands cause a problem statement to be typed; commands
cause student answers to be analyzed (cnecked for correctness), commands
cause sne01f1ed messages to be typed if‘tne student is correct, etc;.
| Each command must begln w1th an op code followed by a space; uCp.
codes, the vocabulary of the codlng language 4are mnemonlc Words, such
as EXER, HINT, and EQ,and serve to spec1fy the klnd of command. .EXER,‘
for example, is the op code for a. command that ceuses an exerclse to be
dlsplayed. of course, the text for the exercise must also be supblled
by the coder, so an EXER op code is followed by a text strlng contalnlng
the textuof the problem. The text mnst be enclosed.ln text delimiters,
such as.+ or_/. These text delimiters servelasrﬁquotation'marksﬁw—in'
'fact; quotation marksrmay be ased as temt delimiters. | | |

EXER + WHAT Is THE SUM OF 15 ANb 129 +.
The above command causes the computer to type the follow1ng.on the
student’s teletype |
WHAT IS THE SUM OF 15 AND 127
and then to wait for a response from the student.

As ancther example, an EQ ccmmand is used to find out if the stu-

dent's answer is eqgual to a certain number. The command
EQ /3.1416/
calses the teaching program to check the student response, which must

be equal to 3.1416 in order tc be correct.

U




_ The correct.answer command
‘CA "GOOD THINKING."
causes the teaching,program to type
| GOOD THINKING.
on the student{s teletypé if he makes a correct answer,
G cbmmandS{muét follow these. rules:
A. .anh‘chmand must begin-oh a hew.line,_although the command is
not- limited to a single line{.
. Note: Blank lines are allowed befWeen commends end should be

“used wherever necesséry to ilmprove the readability of the ecoding.

2, The First word in the command is an;op'code (op codes are listed

in Sé.ction 11K, ‘lpf. 5T). |

3, The op code must be followed by a space to sép.arate..it from the

resf Qf the.éommand.g | |

i, The first text delimiter, if there is any text, must be on the

firgt line of the command,.althoﬁgh the text itself may start
. on any line. .

A11 commands in the'codihg langueage ha#e the same form, The first
word of each command is an op code that defines the kind of command.
Following the oﬁ code are "arguments" that serve to modify the op ccde
by édding fﬁrthef.specifications. The :op code.is.separated from the
_fellpwing avguments by & spéce. :Most op ¢odes require only one argument,
usually a text string. For examplé,‘in the commend,

CA /VERY GOOD/
the text stringf/VERY GOOD/ is the argument.for the CA op code. For

many op codes (CA, WA, and other.action_op'codes)_the argument is

5




optional. For some op codes (YES, NO, TRUE, FALSE} no: arguments .are
needed. Some op codes, such as BRCA, require more than ene argument}

the first argument for a BRCA is a strand identifier, the second a lesson
number, the third a problem number, and the fourth an’ optionsl text
gtring. The exact form and number of arguments for each op code are
given in the following pages (Sections IID to TIG). If an op code' re-
guires more than one argument, the arguments must be separated by commas.

Text strings must always be contained between text gelimiters. Text
delimiters may be any characters not contained in the text string. TFor
exasmple, one may use quotation marks around a text string, if there are
" no gquotation marks in the: text itself:

HINT "TO ®IND INTEREST, USE THE FORMULA I = P X R X T"
.Uéually special characters like + or % or:/ are easier to read than
letters or numbers or_standérd punctuation marks. * A few special charac-
ters like < > ( ¢ U, <« cannot be used as text delimiters, for
various obscure reasons. ' Letters within text strings may be typed in
either upper or lower case, slnce the lesson processor translates all
letters to upper case.

Text strings are handled by the computer in one of two ways, de-
pending upon the kind of op code that has the text string as an argument.
Seme text strings specify what is typed for the student (if the op ccde
- is EXER, HINT, CA, etc.) and others specify what should be typed by the
student (if the op code 1s EXACT, EQ, etc.),

Text strings.used as arguments for the problem statement commands
and the aétibn'commands specify the text typed orn the teletype by the

computér. In such text strings, the coder should pay close-attention -
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to spacing and carriege returns, since the text typed on the teletype
reflects the exact text put into the text string by the coder. In par-
ticular,_if you want the type bar on the teletype positioned at the

beglnnlng of a new. line bhefore the message is typed the first character

in the text strlng should be a carrlage return, i. e., start your text on

the line EEEEE the_op code; otherw1se, the teletype will start typing
ftom whatever'ﬁésition it ﬁas ieft, which”may résult in the'méssage
running over thé éndtef a line aﬁd being unreadaﬁle. Also, if you want
an empty line or tﬁo aftér the meséage, ehd tﬁe text string with a few
carriage retufnso.' |

There ié_oné éXception té the rule ébout'beéinning a text string
with a carfiage teturn...féfore aﬁ'NEXER text string is sent to a tele-
type: three céftiagéafeturns and thé‘problem nﬁmbér afé'displayed‘

automatlcally on the teletype. 'HEnce ‘the coder can assume that the

NEXER text is sufflclently set off from the precedlng text. (For more

about problem numberlng, ‘see Section IIH:, p. 54.)
| A few examples ¢f rec.:omended ways tcg code text strings for teletype
dlsplays follow:
NEXER /NAME A STATE EAST OF THE MISSISSIPPT AND WEST OF THE
ALLEGHENTES,
/.

HINT / _
HINT: WHICH STATE IS CHICAGO IN?

/
"EXACT /ILLINOIS/

cA /
Goon/ - - o




WA/
WRONG. TRY AGATN

/
Aftey you have cocded one lesson and tried it on a teletypé,-&bu will be
in a better positicn £o_dégide ﬁhere to put spaces and éar%iagefrefurns.
An additional cautionary Word abouf.the charécter§ usea in text.
strings. Although any.cﬁaractér, except the chérécter.&ou are usiné as
.a text delimiter, may be used in a text étrlng, quite a few characters

on the Philco or IMLAC keyboards have no equlvalents on the teletypes.

© - If an untranslatablie character is used in a text strlng, 1t is translated

into a question mark (?) and may cause your text to look peculiari
| Algo, a comment about.ubpérfgase aﬁd lqwer-casérietters. Since there
are no 10wer-case‘letters_pn Modéi;Sé or 35 teletypeé, Béfh”lower—case
and upper-case letters are tranélated‘to ﬁpper—Case iéftérs.. In other
words, you may type your text in elther capltals or small letters as you
prefer. In fact, capital and lpwer—qase letters are equlvalent every-
Hwhere in the coding, =o op_code names,retc.a may élso bé-tjpedliﬁ loﬁér
case if desired. (Upper case is used for oﬁ codes throuéﬁbﬁt this
manual enly for_the purpose of making_examples more readablé.) The form
exer /what is the sum of 1 and 29/ | | -

ig quite acceptable..

Not all text strings used in the coding specify text to be typed on
a teletype by the computer. Text strings may also be used to s?ecify
what should be typed by the student. The text strings used as arguments
for the analysis op codes (EXACT, MC, EQ, etc.) are all of this kind.

In such text strings, do not use unnecessary sgpaces or carriage returns,




for though they aré.not:prohibited, the computer must sert out and dis-
card extraispaces_andlqarriage returns.befo;g_it‘cheqks the student answer.

Here are some examples of recommended ways to pode text strings for
analysis commands: |

EXACT /ELEPHANT/

MC /Ac/

EQ /3.1416/ _
KW /RICHARD NIXON/

Note that in. the last example, the spiace between the twe words
"Richard” and‘”Nixon” is a neceséary part of the text string and should
not:. be omitted.

Caution: Text strings. for MC, NOIMC, EQ, NOTEQ, KW, NOTKW, EXACT, .
and NOTEXACT must bergn'the same -ling as the op code; these commands

must not use mere than ene line.-.




B. Classification and Order of Commands

The commands'for @roblém=coding are of four Kinds:
Problem Statement Commands (p. 10)
Analysis Commands {(pp. 10-13)
Action Commends (pp. 13-16)
Miscellanecus Commands {pp. 16-18)

1. Problem Statement Commands

The problem statement commands cause either a display of the problem
statement or a display of additional instruction or infermation about the
problem and must be the first command in & problem. The op codes for |
problem statement commands are EXER, LEXER, NEXER and SEXER.

EXER causes the coded text to be typed and then:causes the coémputer
to wait for a student response. For example, The command

BEXER +
HAVE YOU EVER STUDIED PROGRAMMING BEFORE? 4+

causes the computer to type
HAVE YCU EVER STUDIED PROGRAMMING BEFORE?
and then to wait for a student response.
... LEXER, NEXER and SEXER are all variants of the EXER command; they
all cause\a display of text and = pause for student respense. The dif-

ferences between these commands are described in Section IID, p. Z7.

2. Analysis Commands

. Analysis commands cause a student's response to be analyzed to

determine whether it is correct. The analysis cp codes are
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EXACT |

MC
EQ

KW
YES
TRUE

- NOTEQ

NOTEXAGT

NOTMC

NOTKW
NO
FALSE

(MC means "multiple choice")

(Eg means "equal nunber™)

(KW means "key word")

. Some examples of analysis commands are:

(1) EXACT /COMPUTER/

(The student's
"computer” and

must mateh the.

space by space. )

(2) KW /COMPUTER/

(The student's

(3) TRUE -

(The student's

Cletter "t,M)

(&) MC /B DE/

'fe5ponse is marked correct if he types the word
marked wrong otherwise. The student response
coded answer exactly, character by characier,

response must contain the key word "computer.")

response must be either the word "true" or the

(MC is used for multiple-choice problems. The student's response

must be a list of the letters B, D, and E, in any order.)

(5) NOTEXACT /ELEPHANT/

(The student's respouse is wrong if it is the word "elephant.”

Any other ryesponse, such'as'"happy," iz marked correct. This

analysis command would be used in a problem such as "TYPE

JANYTHING EXCEPT 'EIEPHANT!."! Less .trivial uses of the NOT

commands will be discussed later.)

11




The analysis commands work something like this: A counter in the
computer called SCORE is ééﬁable of étéring eit@gf positive of‘negative
nunbers. As soon as the student's response is checked for cofrecﬁness,
a number is put into the counter SCORE; if the student's response is
correct, a positive number (usually +1) is put into SCORE, and 17 the
response is incorrect = negative number (ushally'-l)'is'puﬁ“into‘SCORE.
This counter is later used by the computer to decide whether to type a
"cbrrect" message or a "Wroné" méssage'fofzthé.stuaént}-'

Génerally,lthe analysis commandsrcéﬁsé the studeﬂt's.fésponse to
be checked and.an‘apﬁropfiaté number to be put into SCORE (this is all
done "behind the scenes," i.e., the student sees ho'éction'ﬁhatSOever)o
However, some analysis commands also check the studéﬁ%*éhrespbnsé:to see
if it is in thé correct "form" and tf@é'an error mégéégélif‘it is not.
For example, if the equal command

w /5
is used in the coding, the correct response is the numberrﬁ.'nlf the
student types "5," SCORE is set to +1. If the studént types "'h," SCORE
ié set to -1. ‘Hoﬁevef, if the student types "five," the answer is not
in the coffect form, so'an immediste error meséégé isg typed for the
student: |

 WRONG, PIEAST TYPE A DECTMAL NUMEER TO ANSWER THIS PROBLEM.

The cémmands tﬁat send'erfof messagés if'theIStudeﬁf.makés an error
in form ére |

MC NOTHMC (The answer must be & letter or list of letters,)

BQ NOTEQ {The answer must be in the form of -z decimal
aumber or in scientific nctation.)




YES - MO (The answer must be "YES," "¥," "NO," or "N,")
TRUE  FALSE (The answer must be "TRUE," "T," "®ALSE," or "F,")

If an analysils command causes an error message to be typed, 1t also
causes another pausé for a2 new response ffom the student. _

The analysis commands come in pairs (EQ and NOTEQ, TRUE'and FALSE,
EXACT and NOTEXACT, XES‘and NO)} The.two 561ated comnands cause exactly
the same analysis of a student's response, but 1f the op code has a NOT
prefix, the last thing done is to negate thg value of:SCQRE,_.EQr example,
the command |

NOTEQ /7.5/ o
checks the student respense to find out if it is equal to 7.D. (If the
stude;t’s response is not_a_number, an error message will be sent,)..lf
thg Tesponse is 7.5, ﬁCORE is set to“ul;_otherwise it is set‘to +1. The
NOT op codes are gengrally used in locking for expected wrong answers,
850 that if a_student makes.a specific mistake, he can be giveﬁ a wrong-
angwer message related to the kind_of mistake he makes. |

If a NOT commsnd is used to check for an expéeted WIeng answefj
other.analysis commands are usually used to check for the correct answer,

The analysis commands are describéd in more detail.in Section ITE,
p- 31. |

3. Action Commands

Since the analysis commands ordinarily give the student no visible
indication of whether his answer is correct, a third type of command is
needed. The "action command” tells the student the result of the analysis

of his answer.




Some action commands are either for correct answers or wrong answers.

These are
CA WA (C means "correct,” W means "wrong")
Cl Wl :
ce Wa
C3 W3 :
BRCA ERWA { BRCA means "RBRanch if Correct Answer™)
" W3 (WS means "Wreong but Skip to next problem")
WR (WR means "Wrong. Reiype exercise'')

These commands cduse a specified message to be typed:only'if SCORE

is set to the appropriate value. TFor example,
CA /GOOD,/
causes the message

| GOOD.

to be typed only if SCORE 1is a positive number,

| The Cl, C2, and C3 commands are similar to the CA command, except
that action is taken bnly.if SCORE is a épecific positiﬁe number, A C2
command cauges action only if SCORE‘is.+2, a Cl commend causes action if
SCORE is +1, etc., whereas a CA command causes action if SCORE is any
positive number.

.The WA, W1, W2; and W3 commands are similar to CA, Cl, (2, and (3,
except that the actien takes flace only if the value of SCORE is an
appropriate negative mumhber.

The cerrect-answer commands, CA, Cl, C2, and C3, cause a branch to
the next problem in sequence after the correct-answer message ig typed,
whereas the wrong-answer commands, WA, Wl, W2, and W3, cause a branch
back to the part of the problem where the student was expected to make

a TIesponsec.

14




It is sometimes desirable to branch to problems other. than the next
cnes in sequence. To accomplish this, a BRCA or BRWA command must be
used. "BRCA" means "BRanch if Correct Answer" and "BRWA" means "BRanch
if Wrong Answer.™ As an example, the command

BRCA L,2,15,/0.K./
causes a display of the message
0.K.
followed by & branch to Strand L, Lessen 2, Problem 15.

The WS command is used if the student is to be given the next prob-
Jem in sequence, even if he makes an incorrect response. "WS" stands
for "Wrong but Skip to next problem.™

The text string (message) that follows = C or W op code is optional.
For each of these action commands, a "standard nessage" is used if the
coder does not suppiy a message. The short form of: the WA command,
ramely,

WA

causes the standard message-

WRONG -
to be typed if a student makes an incorrect response.

The short form of the W2 cormand

we
causes the following standard message

SOME OF THOSE ARE WRONG.
to be typed if a student makes an incorrect response. The: short form
of an action command may be used whenever the standard message.is satis~

factory. (The standard messages are listed in Section IIF,;p;_uO).
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.Bxamples of short forms of action commands:

CA
WA
BRCA 1,2,12
Wi
BRWA 1,15,7

Other action commands, besides the ¢ and W kind, that do not depend
upon the value of SCORE, are HINT, TELL, BRTELL, and REPET. All of these
commands cause the text to be typed at the request of the student. TEILL,
for example, is used to code whatever text the coder wants typed for a
student who asks the computer to "tell the answer." (Whether or not a
student is allowed te do this, and exactly what he must type to get the
answer, depends upon the course type.) A TELL command might look like
~thie:

TELL /THE CORRECT ANSWER IS 27./
A HINT commangd specifies the text that will be typed if a student asks
fer & hint, ané a REPET command specifies the text that will be typed
if & student asks te have the problem repeated; if a student requests &
repeat, the original problem statement will also be retyped.
. The action commands are described in detaill in Section ITF, starting
on p. 38.

L4, Miscellaneous Commands

Besides the commands used in coding a problem (problem statement
commands, analysis commands, action commands), the coding language also
contains several miscellaneous commands:

“LESSON
EOL
TYPE

JMPGE
- JMPL

16




DEFINE

COMMENT

CRUNCH

NEXT
The two most important of these are LESSON and EOL. The LESSON command
-is the first command in a lesson and serves touidéntify the 1e§son fy
strand and by number like this:

LESSON T,5 -

The FOL (End of Tesson) commend is the last commsnd in & lesson.

The use of the DEfINE coﬁmahd.is discussed in Section VI, p. 76,
since it need not be used by therbeginning codér, and é:diséuSSibh of iis
use might be more cenfusing thén‘énlighfehing; Suffice it to say that a
IEFTTINE command is used to redefine a standard”méssage or to define a macro,
After the beginning ccder has coded and.précesé¢ﬁ a few lgséohs and has
seen them from the viewpoint of a student, he may begin to feel some dis-
satisfaction with the standard messages; at that time, he should study
Section VI 5. B. T6, rather fﬁoroughly.and thén_r?dgfiﬁé the messages to
suit himself.

The TYPE command is used for text displéy,_ahd_the JMP commands are
used for branching, which is conditional upon'fhe'studenf's.pérformaﬂee
in a lesson. Thé COMMENT comﬂand is used té'puf commenté_into a lesson;
the comments have ne effect on how the lesson is presented to the students.
The CRUNCH command removes all spaces from the student's response. NEXT
sets the student's restart point at the next problem.

This brief discussion of miscellanecus commands has been Inserted
here only to round cut the picfure of the.types.of coﬂmands, In summazxy,

the coding language contains four ¢ifferent types of commands:
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Problem Statement Commands
Analysis Commands . '
Action Commands
Miscellaneous Commands.

5. Ordering of Commands

There are only a few rﬂleé about the ordering of commands:
(1) Every lesson starts with a LESSON command.:

(2) The second command in a lesson must be a TYPE command, an EXER
command, an NEXER commend, an LEXER command, or a COMMENT.

(3) The last command in a lesson must be an EOL command.

A ”problemﬂ is defined as any string of commands starting with an
EXER, an LEXER, an NEXER, or an SEXER command; the end of a problem is
gignalled by one of these”cpmmands;

EXER, LEXER, NEXER, SEXER
TYPE, JMPGE, JMPL, EOL

Commands-wifhin a problem must obey these rules:

' (l) Every problem must begin with a problem statement command (EXER,
LEXER, NEXER, SEXER). Only one problem statement command is
used in a problem, . S -

(2) If there are several HINT commands, they must be coded in a .

' group, with the first hint first, then the second, ete. (IF

cther commands are used between two HINT commands, all of the
hints except those in the first group will be lost.)

(3) The analysis and action commands may be given in any order,
depending on the desired sequence of events.

Note: The only mandatory command in a problem is an EXER (or LEXER or

" WEXER or SEXER) command. Thus a problem could consist of a single com-

mand. For .example, here is an entire lesson (containing just one problem) :

LESSON L,1
EXER /TYPE ANYTHING TO START LESSON 2./
EOL - | o
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Sinece no analysis of the student response is coded, there will be no
analysis, responses will not be considered either correct or wrong, and
anything the student types will allow him to go on to the next exercise,

which is the first problem in Lesson L2,
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C. . Examples of Coding

Example 1. A-simple ﬁroblem-using an "EXACT" enalysis.
'EXER /APOLLO AND .... WERE TWINS.

/
TELL /DIANA/

HINT /APOLLO'S TWIN WAS A GODDESS. WHAT WAS HER NAME?/

HINT /THE NAME COF APOLLO.'S_ SISTER STARTED WITH THE LETTER D.
WHAT WAS HER NAME?/ '

EXACT /DIANA/

CA

WA /WRONG. TRY AGAIN.
/

Notice that the short form of the CA comménd was used; this is eguivalent

to
CA  /CORRECT
/

Example 2, An arithmetic problem.
EXER /5 - 2 =
/
TEIL /3/

HINT /SUBRTRACT 2 FROM 5./

NOTEQ /7/

WA /WRONG. YOU MUST SUETRACT, NOT ADD. TRY ACAIN./
EQ /3/

CA /VERY OO/

WA

Wotice that in example (2) a check fof the expected wrong answer (7)

was made before the check for thé correct?answer. It is generally easier
tc put the check for an exﬁected wrong answer first.  Notice also that
there is no CA command between the NOTEQ and the EQ commands. If there

were, and if the student typed the wrong answer h, the NCTEQ command
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would cause SCORE to be set to +1, since it is true that Iy is got equal
to 7. Then the misplaced CA command would take action (because SCORE
would be positive), causing the student to get a correct-answer message

even though he iyped the wrong answer.

Example 3. A problem with several correct answers.
EXER /WHAT IS THE OPPOSITE OF "ABOVE?"
/ _
TELL. /CORBECT ANSWERS: EELOW, BEENEATH, UNDER/

'EXACT /BELOW/
CA /GOOL/

EXACT /EENEATH/
CA /VERY GOOL/

EXACT /UKDER/

CA /RIGHL/

WA /WRONG. TRY AGAIN./
Notice that there is a CA command after each EXACT command. Since a
CA action includes an immediate branch to the following problem, the
student will go on 1f he has typed any of the correct answers. Notice
elso that there is only one WA command, which comes after all of the
EXACT analyses. If there were a misplaced WA after, say, the first
EXACT command, then the student who typed the second correct answer,
"beneath,” would get & wrong-answer nessage.

Neo HINT command is used in the zbove preoblem; if a studenti requests

a hint, he is given the standard hint message, "NO HINT WAS WRITTEN."

Example 4. An exercise using a YES command and a BRCA command.
The following problem from Lesson 2 of Strand L illustrates the

use of the YES command and the BRCA command,
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EXER ' /THE REST OF THIS LESSON IS REVIEW. - DO YOU WANT TO DO~
THE REVIEW?
y _
YES

CA /HERE ARE THE REVIEW PROBLEMS./
MO

BRCA 1,3,1,/0.K./ -

In the above problem "yes" is considered a "correct answer” and
causes the student to branch to the next problem in sequence, namely,
the beginning of the reviewy. An answer of "no" causes a branch to the

beginning of the next lesson, i.e., Tesson 3, Problem 1 in Strand L,

skipping the review section.

Example 5. An exercise that allows the student response tc be typed on
the same line as the exercise.

EXER /
2+ 3=

TELL [/
5/

EQ /5/
. CA
- WA
Notice that the text string for EXER has nc carrisge return at the
end. This means thet the student response for the problem is displayed
right after the symbol "=." Notice also that the text string for TELL
containsg no carriage return at the end. No argument is used with either

CA or WA; the standard messages are used. There is no HINT command so

the standard message, "NO HINT WAS WRITTEWN," is used.
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Example 6. A typical example of YES and NO coding.

‘SEXER / o

DO YOU REMEMEBER HOW TO GET A HINT?

/

HINT / -
YES, I SEE YOU DO REMEMBER, S0 TYPE "YES" TO ANSWER THE QUESTION,
/ .

YES
CA /GO0D/

no .
CA / o ' : S _
TO GET A HINT, HOLD DOWN THE CTRL KEY WHILE YOU TYPE "H."/

Notice that the TELL command is not used. Also, there is no WA
command since all possible student responses are already accounted for.

If the student response is."yes,” the YES foﬁtine gets SCORE to 1
and the first CA causes a display of "GOOD" and a branch to the next
problem. | |

If the student response is "no,'" the YES routine sets SCCRE to -1,
the first CA is not executed because SCORE is not positive, and control
passes to the next command, the WO command. The NO routine sets SCORE
to 1, so the following CA.is executed and there 1s a branch te the next
problem. | |
\ Irf tﬁé student response.is neithér "yes" ﬁor me," the YES routine
sends an error message: and awalls another response. B

The reason for using a NO command followed by a secend CA command
is to allow the student to go on to the next problem, regardless cf

whether he answers "yes" or "no." However, the student receives dif-

ferent messages for the different expected. responses.
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Example 7. An exercise that checks for an expected. wrong angwer-.and.. .-
responds with a specific wrong-answer message.
NEXER /

COMPLETE THLS AID COMMAND TO ASSIGN THE VALUE OF PI TC THE
_ VARTAZLE P.

HTNT /HINT:.HOW DO YOU DEFTNE A CONSTANT IN ATD?

NOTKW ' /LET/

wa [/

YES, THE "LET" -COMMAND WILL WORK .BUT THERE IS A MORE EFFICIENT
WAY., TRY AGAIN.

EXACT /SET B/
CA
WA

‘The text strings for NEXER, HINT, and WA.all include a Tinal car-
riage return. in. order to position the teletype at-the left of a new line.

Note that a check for the expected wrong answer "LET" was made

before: any check for the correct answer.

Example 8. A problem that uses an EQ command with a specified féléréncec

EXER /

SUPPOSE YOU WANT TO INSERT A NEW LINE EETWEEN LINES 17.65 AND
I7. IN AN AID PROGRAM, WHAT LINE NUMEER WOULD YOU USE?
/o Do e S . . ‘

TETL / : o i
17.7 WOULD &8 OK. OR 17.8. CR 17.77, ETC./

HINT /
PICK A NUMEER BETWEEN 17.65 AND 17.9.
/
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EQ /17.775,0.125/
CA
WA

Notice that the EQ command has two arguments, 17.775 and 0.125;
this is interpreted as 17.775 + 0,125, which includes a1l the numbers
between 17.65 and 17.9. 17.775 is found by tsking the average of 17.65

and 17.9.

. Example 9. _An exercise with a subsequent subexercise that is not given

-t all students. -

Here 1s a series of two problems using a KW analysis and a BRCA.

(The firstAproblem.is assumed to be L3-14 followed by a subexercise that
has no humbei.)

EXER / o _

WHO IS THE PRESIBENT OF THE UNITED STATES?

/ |
TELL /RLCHARD NIXON/

HCNT /

HIS NICKNAME IS "DICK,"
/

KW /NIXON/

WA /WRONG. TRY AGATN.
/

KW /RICHARD/
' BRCA 1,,3,15,/CCRRECT/

XKW /DICK/
BRCA L,3,15,/CORRECT/

SEXER /HIS LAST NAME IS NIXON. WHAT IS HIS FIRST NAME?/

TELL /RTCHART/

HINT ./WHAT'IS PRESIDENT NIXON'S FIRST NAME?
/ | B
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‘KW /RICHARD/
CA

KW /DICK/
CA -
WA

The first KW command 1n the problem causes & check for the key Word
"Nixon." Next there is a check for elther the word ”Rlchard or the
word "Dick." In elther case, there is a branch to the next numbered

problem (caused by the BRCA é¢émmands).. The effect of the BRCA commands-

is to allow the student who types the entire answer correctly to bypass

the following subproblem which'asks for the President’s first name.
Example 10. A multiple-choice problem using the short form of W1, W2,
and W3 action commands.
WHICH NUMBERS ARE GREATER THAN 7¢
A. 7 - 15
B. 15 - 7
c. 7-9
D, 7 - (-2)
/
MC /B I/
CA
Wl
W2
W3

The standard messages are used for the CA, Wi, WQ;.and W3 action
commands. The standard message for W1 is "WRONG," the message for W2
is ”SOME OF THOSE ARE WRONG,” and the standard messsge for W3 is "YOU

HAVEN'T FOUND ALL OF THEM, "
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.D' Problem Statement Commands

The problem statemént commends are:

EXER  {exercises)
. LEXER (1long exercise)
NEXER {numbered exercise)

SEXER = (subexercise)
The only command required in a problem is one of the problem statement
comménds. The four problem gtatement commandé all have the seame form
(op code)(space)(text string). |

Problems are numbered automatically fer the coder. Rach EXER,
LE¥ER, NEXER and TYPE comrand. is assigned an internal problem number;
the fifst one in & lesson becomes Problem 1, the second becomes Problem 2,
ete, A problem that begins with an SEXER command dogs not receive &
problem number, The implications of this are these: ‘first, because an
SEXER (subexercise) has no number, there is no way for a student to
specify the problem number when he is at the cholce point, i.e., when
.. the computer types the "WHERE TO?" message, the student cannot request
a subproblem by number. Second, for an SEXER, a number cannot be stored
-in the student!s restart record (the record of his current_location in
each of the strands), and conseéuently, if a student signs. off during a
subexercise, his restart point on that strand will be the preceding
numbered problem; the next time the student signs on and asks to continue
his lessons, he will backtrack tco the last numbered problem rather than
start at- the subexercise he was last working on.

With a Judicious use of SEXER's the student may be asked to make

multiple responses, such as constiructing tables, using more than one
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line for his response. The entire set {(one EXER and any number of
SEXER's) appears as 2 single problem to the studgnt,

The difference between EXER and NEXER is that although they are both
numbered problems the preblem number is displayéd:autbmatiéally if an
NEXER (numbered exercige) op code is used, bﬁt'it‘is not displayed if an
' EXER op code is used.

1. The EXER Command

_The form of the EXER command is

EXER /the problem statement is given here./
Several lines may be used for this statement.

This command cauées'theée actions:

(1) The text is typed on the teletype.

(2) ‘The "ready" character is typed. - For most course types the
ready character ig an asterisk. This signals the student
that the'éomputer is ready for him to type a response.

(3) The computér waits for the student response, No further action
‘is taken until the student finishes his response and indicates
that he is finished by typing the "enter" character. For most
ceurse types the enter charscter is the RETURN key.

(4) The student's response is edited by removing all spaces at the
beginning and end of the response and deleting all invisible
charscters in the response. At this time there is a check for
control characters, such as hint or-erase requests, and the

appropriate action is taken.
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2. The NEXER Command

. The form of the NEXER command is just like the form of the EXER
command ¢

CNEXER /the exercise is written here, using ag many lines
as needed,/

.__wAny problem that begins with an EXER, an LEXER or an NEXER command
is automatically numbered by the system (gee Section IID,.pp. 27 - 30).
When an NEXER command is encounte:ed, the first action is a display of
the problem number.

First, there are 3 carriage returns (CR's), resulting in 3 blank
lines. o ' '

Second, the strand identification letter is typed.
Third,_the lesson number is typed.
Foﬁrth, a dash ié {yped. |
o Fifth, the problem number is typed. _
Bixth, a colon and one gpace are typed.

' Seventh, the text string following the NEXER op code is typed
exactly as specified.

'For'eﬁample, if the third preblem in Lessen 12 of Strand T starts with
this command

' NEXER / WHAT IS THE VALUE OF X SQUARED PLUS Y?
/

the display appears as | |
 T12-3: WHAT TS THE VALUE OF X SQUARED ?LUS Y7
If the texf_for the NEXER command begins on the second line,,liké
this, | | e o
 mexmR/
WHAT IS THE VALUE OF X SQUARED PLUS Y?
; : L L .
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.the display is
- T12-3:
WHAT IS THE VALUE OF X SQUARED PLUS Y?

3. The LEXER. Comuand

The LEXER (leng exerclse) command is used for eﬁereisee.with an
exceptionsl amount of text. The form is the séme as for EXER and NEXER,
This comhahd{is rhrely used; see Section ITIC, P. 65, for further
explanériohc

4. The SEXER Command

" The SEXER (subexer01se) command is 1dent1cal to the EXER cemmand
The form is

SEXER /Problem statemeht is put here; u51ng several lines
if necessary./ . . : D

There is no automatic problem number or blank llnes before the- text of
an SEXER is displayed. . If blank llnes are de51red they must be put in
the text string by the coder, like this
7 sExER /-
To ensure several blank lines between this problemhand the
last problem, put blank lines at the beglnnlng of thlS text
string./

As menticned before, an SEXER is not numbered lnternally (and of
course; no number is typed for the students)n ThlS means there is no
way to get tc an SEXER other than by an automatlc brench from the pre—
cedlng exer01eee, there can be no branch command dlrectly to an SEXER
ner can the student request an SEXLR as he can other kinds of exerciees,

Since an SEXER can be reached only by going through'fherérevious
exercigse, it cannot be the firet'exereise in.e lessoho It muef always

follew an EXER, an LEXER, an NEXER, a TYPE, or another SEXER. Any number
of SEXERS may be used in a string.
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E. Analysis Commands

In a problem the analysis commands must come sbmewhere'affer the

problem statement command. Analysis and actién commands may beﬁébmbined

in any order within the pfoblem,

None of the analysis or éction commands.afe uséd until after the
étudent completes his response. The duties of the analysis'éommands are
as foliaﬁs. | ”

First, the student response is analyzed feor correctness. If the

response 1s correct, as specified by that anal&éis conmand, a pbsitive
number is put into the counfer SCORE; if.the student response is wrong,
a negative number is put.into SCORE. Note: the mumber is not edded to
the existing number in SCORE; rather, the'éxiSting value of SCORE is
replacéd by the new value. -

ééébnd, if the énalysis routine inclﬁdes a check on the form of
the answer, and if the student’s reéponse ié in the ﬁrong fbnn, an error
message is sent and there is a branch back to the part of the problem
that pauses for & student response.

Third, if no error message 1Is sent, control passes te the next
- command in sequence.

The analysis commards come in pairs (EXACT and NOTEXACT}. In
general, both related commands do the same analysis, i.e., send the same
"error-in-form" messages. . However, the command with the NOT-prefix sets

the value of SCORE to the negative of the value which is set by the un-

prefixed command; if EXACT causes SCORE to be set to 1, then NOTEXACT

-

puts ~1 in SCORE, and vice versa.
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1, EXACT and NOTEXACT Commands -

EXACT and NOTEXACT are analysis op ches that reguire text strings
-la; arguments. These commands, like the other analysis éqmmands, are not
executed until after the siudent completgs his.response, | | |
EXACT (NOTEXACT) determines whether the student response matches
the coded text string and sets the counter SCORE tﬁ +1 (7l) if there is
a match, and -1 (+1) otherwise. Leading and following spaces are ignored
in the student responge. -
The form of the commands is:
.EXACT /Correct answer is coded here./
NOTEXACT /Put expected wrong answer here./
The text string in an EXACT command msy not contain the_"enterﬁ
character; otherwise,.there are no restrictions. The EXACT and NOTEXACT
commends do not cause any analysis of the form of a student responge.

_ No "error-in-form" messages are sent.

2. MC and NOTMC Ccmmands

MC i1s an analysie op cecde ordinarily used for multiple-choice
problems. The argument for MC or NOTMC is & text string contalning one
or more letters, which may be separsted by commas or spaces.

MC compares the set of student responses to the set of coded letters.
The counter SCORE is set to 1 if the student response is completely cor-
reet, -1 if complietely wrong, -2 1f partially wrong, -3 if partially
correct.. NOTMC, of course, causes these values to be negated.

"0 The form of the MC.and NOTMC commands is
MC /List cf correctﬂchoices coded here./

NOTMC /Incorrect choice coded here./
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- The student, if he wishes, may use spaces or commas tc separate the
letters in his response. The letters in the student response may be given
in any crder.

The MC and NOIMC commands send an error message 1f the student types
anything cther than letters, spaces, or commas. There are five possible
results_of an MC analysis:

(1) There is an error in form., An error message is sent. (The

exact content of the errcor message depends on the course type.
See Part VII.)

(2) The student response is completely correct. SCORE is set to +1.

(3) The student response is completely wrong, i.e., not one of the
letters he typed is correct. SCOEE is set to -1.

(4) The student respomse is partially wrong, i.e., he typed some
and possibly all the correct answers, but also some incorrect

answers. SCORE is set to -2.

(5) The student response is partially correct, i.e., he typed some,
but not all, of the correct answers. SCORE ig set to -3.

To inform the student whether he was partially correct, completely
wrong, ete., an MC command must be followed by Wl, W2, and W3 commands,
ag well as a CA command.

Generally, NOTMC is used to look for expected wrong answers to
multiple-choice questions and has only one letter in the text string,
Cego,

NoTMC /DY
WA /N0, D IS NOT CORRECT BECAUSE .../

If you use more than one letter in the text string for a NOTMC command,
be sure you know the meaning of the varicus possible values for SCORE:
-1, 41, +2, +3, {This is left as an exercise in logic for the adven-

turous coder. )
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fCaution: For MC and NOTMC, the entire command must be on one line, un-
‘like mest other commands, which may use any number of lines. {Thig is
not much of a restrictlion, since all 26 letters of the alphabet may be

typed on one line!)

3, EQ and NOTEQ Commends

The argumenf for the EQ and NOTEQ op codes is & text string that
. mey contaln either oﬁe cr two decimal numbers.

EQ /7.56/

BQ /7.56,.04/

NOTEG /10,5/

If the text string for an EQ command contains only one number, then
the correct response must Be a number exaéflyJequal to. the number in the
codgd text string.

If two numbers are coded in the text string, the second number is
.used 85 the tolerance, l.e., the allowable difference between the student
.résponse and the first coded number.

The command

EQ /10,2/
defines the correct answer as a number different from. 10 by no more than
2, i.e., any number between 8 and 12, inclusive.

If the second number is omitted in the coding, it 1s assumed to be
.0, 1.e., there is no tolerance allowed; thus,_these twe commands are
ecguivalent,

EQ /57.5,0/
EQ /57.5/




If two numbers are in the text string, they must be separated by a
comma.

As an example of NOTEQ, the command

NOTEQ /100,2/
means that any number not between 98 and 102 is a correct answer,

The EQ and NOTEQ ccmmands causé a check on the form of the student
response. If the response is not an acceptably formed number, an error
message 1ls sent.

In the argument for an EQ command, any of the usual ways of writing
a decimal number are acceptable (no fractions, however). All of the
follewing are equivalent decimal numbers:

-5
0.5
- 50
+.5
+.500.
- Negative numbers, cf ccurse, are indicated by a preceding minus sign:
-5
~5.0
-5.
Sclentific notation may also be used for mumbers:
2.3%¥1015 (meaning 2.3 times 10 to the power 5).
Thus, all of the following are eguivalent:
-3.156%10th
-.3156%1015
-31560
-31560.0.
One restriction on decimal numbers is that they must be limited to nine

significant digits. Thus

- 0000600000123

35




is an acceptsble decimal numbef, since 1t contains enly three significant
digits, but
123L.567891
is unacceptable.
Caution. For ER and NOTEQ, the entire command must be on one line., The

game restriction applies to MC, NOTMC, XKW, NOTKW, EXACT, and NOTEXACT.

4. KW and NOTKW Commands

KW and NOTKW are analysis op codes requiring text strings as argu-
‘ments. -Thé text string may contain'carriage returns.

The KW routine determines whether the student response containg the
coded character string; if it dbes, SCORE is set to 1, if it does.not,
SCORE is set to -1. NOTKW negates the value of SCORE.

The form of the commands is

KW /keyword or phrase/
NOTKW /undesirved word or phrage/

These commands cause no analysis of the form of a student response.
Ne ervor messages are sent.

Caution: Spaces may be used as & meaningful part of the text string.
The command |

KW /under/
classifies responses, such as "UNDERHANDED," "UNDERDOG," and "WUNDERFUL, "
as correct. If you want to look for the word "UNDER" surrounded by
spaces, use spaces in the command

KW / under /
If there is a possibility that the words you are looking for will cccur
at the end of a sentence, you may want to use an additienal analysis for
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the key word fcllowed by & period:

KW / UNDER./

5. YBS and. NO Commands

There @re nc arguments for the YES and NO op codes. The forms of
_the commands are
YES
NO
1

The YES command causes SCORE to be +1 if tﬁe'student response is 'y

. or "yes" and -1 if the response is "n" or "no." NO does the oppositea

If the student response iz in the wrong form,. i.e., anything other

1., u

then "y" or "yes" or "n" or "no,"

an error message is sent.

6. TRUE and FALSE Commends

The TRUE and FALSE commands are similar to YES and NO,“except that
TRUE defines the correct answer as ft" or "true." FALSE is used if the
correct answer is "f" or "false."

. An error message is sent for any other response.
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F. Action Commands

The action commands, which msy be interspersed with analysis com-
- mands, are used to tell the student the result cof the analysis of his 7
responsge and to branéh him to other probtlems if appropriate.

There are two classes of action commends: those which are contingent
upon whether a student response is correct er wrong, and thosé which act
:when the student types a student contrcl character. The firét class,

. the contingent. action commands, are executed, i,e.,‘take action, only if
the value of SCORE is appropriate. TFor example, a C2 command is executed
only if the valune of SCORE is +2; 1if the value of SCORE is not +2, the
command. is simply skipped. |

The usual order for analysis and action commands is one analysis
cﬁmmand foilowed by_ohe or two éontingent éction.commands, followed by
a seéond analysis command, ete. Any order that achieves the desired
result is acceptable. The coder, however, must be aware that after any
action command is executed, there is an immediate branch to the next
problem, or back to the pause for student response, cr to some other
specified problem.

Summary of when contingent sction commands are executed:

Qp code Command executed 1f SCORE =
CA any positive number
WA any negative number
Cl +1

Wl ' -1

ca +2

we -2

C3 +3

W3 -3

BRCA ~any positive number
BRWA any negative number
W any negative number
WR any negative number
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.. .All of the =above action commands. have two forms: a long form (with

a text string) and a short form (no coded text string). For example, the
long form of a WA might lock like this: -

WA +1'M SORRY BUT YOUR ANSWER IS WRONG.+
The short form would be

WA
with nc text string. Whenever the short form is used, a standard message
is automatically insexted. The standard message for the:WA-ié WRONG so0
the short form

WA
is egquivaient to

WA +WRONG.: .
i . .

There are two.kinds cof standard messagegz_those psed in tpe gction
" command (CA, WA, etc.) and those which are erendentﬁgpon the.coursg
type. The standerd action messages. are added by the lesson processor
ﬁherever-a short form of an action command is_used; for example}_ﬁhe:..
comménd |

WA
isitransformed into

WA /WRONG
/

by the lesson procesgsor.
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Standard Action Messages -

- Action Command ' ' Content of Message
CA "CORRE T
BRCA
WA "WRONG"
BRWA '
WS
WR
c1 ' . : "COREECT"
02 : : . . B "CORRECT"
03 "CORECTH
Wl : HWONG'"
We ~ "SOME OF THOSE ARE WRONG"
W3 ' "YOU HAVE NOT FOUND ALL

THE CORRECT ANSWERS™

The content ofifhe standard action messages may be changed by the coder
by use of the DEFINE commend (see Section VI, Advenced Coding Technigues).
Standard messages'determined"by the course type are not inserted
infb the Jesson coding by the lesson processor and cannot be changed by
the coder. A.complete list of fixed standard messages is given in Part

viI.

Begides the action commands diseussed above, a second group of
action commands are independent of the wvalue of SCORE, Action commands
HINT, TELL, BRTELL, and REPET are used only if the student requests the
specific action by typing the appropriate student confrol character (the
"hint" character, the "tell" character, or the "repeat" character). These
commands, like the CA and WA type of action commends, cause a text dis-
play and a branch, either to another exercise or back to the beginning

of the same exercise.
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Summary of the kinds of branching done by action commands:

-.Op code oo e ILE executed causes a branch to
CA, Ci, ... next problem 1ln sequence
c2, C3, WS ;
WA, Wi, same problem, pause for studenf
W2, W3 response '
WR same rroblem} with REPET text, .i_f'f;u‘fly’9
. : -+ .. and repealt of problem siatement
BRCA ' - " whatever problem is specified by the
ERWA coder
HINT . same problem, pause for student respeonse
TBLL next problem in sequence
BRTELL whatever problem. 1s specified by the

coder o iy e

REPET - same problem, with REPET téxt, if any,

and repeat.of'problem statement
.lﬂ CA Command

CA is an action op code with one cptional argument that is a text

string. The forms of the CA command are
CA /GOOD/ =
and

' CA.

The CA command 1s executed. only if SCORE is positive and causes-a
display cf the message in the text string, followed by a branch to the
next proklem. If there is no argument, the CA rcutine displays the
standard CA message "CORRECT" before branching to the next problem. -

The text string for & CA command may contain carriage returns,.inea,

may. take several lines.
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2. Cl, €2, and C3 Commands

Cl, C2, and C3 are similar to CA except that (1l is executed only

~ 1f SCORE

If

1, 2 is executed only 1f SCORE = 2, and (3 is executed only

if SCORE = 3.

Tl

3. WA, W1, W2, and W3 Commands
| .The wrong-answer action-éommands are similar to the correct-answer
action commends, except that they cause a branch to the pause for student
responge after the coded megsage 18 displayed. 1f the course type has
specified a small ﬁumber of permitted trials and the student gets a wrong
answer on his lasf trial, he is branched to the TELL routine instead.
(See Section VII, p. 93.)

© WA is executed 1f SCORE < 0.

Wl is executed if SCORE = -1.

W2 is executed if SCORE = -2,
W3 is executed if SCORE = -3,

1t

4, .. BRCA and BRWA Commands:

BRCA has four arguments: the first is a stranﬁ‘identifier, the second

a lesson number, the third a problem identifier, and the fourth an op-
tional text string. The arguments must be separated by commas. . The BRCA
command. is executed if SCORE is any positive number.

" BRCA - L,3,15,/VERY GOOD/
causes a branch to Preblem 15 of Lesson 3. 1n Strand L after the message
"VERY GOOD™ is dlsplayed.

BRCA L,3,15
also causges a branch to Preoblem 15 of Lesson 3 in Strand .L; however, the

standard CA message "CORRECT" is displayed first.
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There are two special forms of the BRCA command. -The command:
BRCA. 0,0,0,/optional Qessage/
causes a branch to the cholee point after the message is displayed.
The command
BRCA L,0,0,/optional message/
¢auges . a branch to the.studenf's restgrt poinf in Stréhd L.
The form and effects of a BRWA command are exactly like those:bf 3
BRCA, except that a ERWA is executed only if SCORE is negative.
5. Eﬁ Command,
| The WS command (Wrong, but.Skip to next problem) is executed if
SCORE is: negative. The message is displayed and there is a branch to
the next preblem; if no text gtring,is coded, the standard wrong answer
message is used. Example:

WS /WRONG. THE CORRECT ANSWER IS 5./

6. The WR Command

The WR command (Wrong: Repeat) is executed if SCORE is negative.
The coded message 1s typed and thers is a branch to the PEPET routine,
which causes the REPET text to be typed and the problém statement fo be
retyﬁed.
The form of the command is the same as other W commands:
WR /YOUR ANSWER IS WRONG./
If the short form (without text string) is used, the standard

wrong-answer message 18 used.
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7. TEIL ang BRTELL Commands

TELL has one argument that cannot be.omitted; the argument is a text
string.

TELL /The correct answer is written here, using several
lines if needed./

A TELL command causes the following action.if'a‘student types the
ftell" key: | o | | | - |
First, fhe céded.message is'displayed.
Second, there is a branch to the next problem in sequence.‘
The TELL command is optional. TIf it is omitted, the following
actions take place, if the student types the "tell" key:
First, the standard TELL message "NO ANSWER WRITTEN" is displayed.
Seéond, thére'is a branch back to the pause for student response.’
Notice that a branch to the next problem occurs only if a TELL
command is specified in the codihg;
The BRTELL command is similar in format and action to the BRCA and
— C 5
BRTELL T,5,2,/
THE CORRECT ANSWER IS 23f7./
The above command causes the text to be typed; then there is a branch to
problem T5-2.

Caution: Only one TELL or BRIELL may be used in a problem.

8. HINT Command

The HINT commands are opticnal and must follow ocne ancther.
HINT has one argument that is not optionsl; the argument is a text

gtring conteining a message that is displayed on the teletype if called

Ly




by the student (using the "hint™ key).
mmT ﬂmtﬁkaﬁrM%MﬂthmEJ |
HINT /A secomd.hint may be coded after the first hint./
~ After the text is displayed there is a pause Tor a student fesponse°
The second time a student reguests a hint he 1is given_fhe gecond hint,
etc. In no case is there a branch to the next prleeﬁ_iﬁ seqﬁenceo
IT no HINT commang is given, the student who reduests a hint gets
a standard message "NO HINTS WERE WRITTEN,"
If EINT commands are given, but a student requests.mofe hints than

are avallable, he gets a standard message "THERE ARE NC MORE HINTS,"

9. The REPET Command

The REPET command, like HINT and TELL, is optional. The form of
the command is |
REPET /READ CAREFULLY./

If =2 student réquests a repeat of the exercise, the fext_from the
REPET command is displayed, followed by the. text from the problem state-
ment, If a student requests @ repeat and no REPET command was coded,
only the problem statement is typed.

" The REPET text is alsc used. . if a WR action command is executed.

(See WR, Section TIF, p. 43.)
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G. Miscellaneous Commands

All commands discussed so far in Part IT (problem stafement ccmmands ,
analysis commé&nds, action comméhds) are used in coding an individual exer-
.CiSé', A lesson, howevér, also contains commands which are not properly
part of any'exercise in the lesson. Thesé commands are

LESSON, EOL
TYPE
JMPGE, JMPL
DEFINE
COMMERT
CRUNCH
NEXT
Only the LESSON and EOL commands are reguired in & lessoh; aii otheré

are optional.

1. The LESSCN and EOL Commands

A course consists of several strands, each of which is divided into
lessons; strands are simply a device for organizing the lessons into
different categories with a provision for duplicate lesson numbers, e.g.,
there may be a Lesson 1 in each strand.

© Fach course may be divided into many strands. The strands are iden-
tified by a "strand identifier," a word of one to six letters. - For example,
e strand may be named "INTRO" or "TEST" or simply "L" or "T."

Lessong within a strand are identified by the strand identifier,
followed by a lesson number. For example, if a strand is identified by
the letter "L," then the eighth lesson in the strand would be identified
as "L8." The lesson numbers must be natural numbers (1,2,3,...,999);

but the legsons need not be numbered congecutively.
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When & lesson is coded, it must be identified by strand -and lesson
number. This is accomplished by putﬁing a leéson.command at the bhegin-
ning of the coded lesson. For example, to code Lesson 25 in Strand T,
gtart with this command: | |

LESSCN T,.25

The prpblem coding (described in the preceding.sectiops) in a lesson
starts immediately after the identifier command for the lesson, After
all the ﬁroblems for the lesson are coded, the lesson ends with the "end
of lesson"'comménd:

EOL

2. The TYPE Command

TYPE commands are used for text display only aﬁd are similar to the
EXER command, excépt that there is no pause'for student reéponse. For
example, fhe command

TYPE +

LESSON 1
TINTRODUCTION TO PROGRAMMING +

causes the following to be typed on the student’s teletype.

LESSON 1
INTRODUCTION TO PROGRAMMING

There is no pause Tor a student response.

3. The JMP Commands

The commands JMPGE (Jump if Greater than or Equal to) and JMPL
(Jump if Less than) are used to specify branching contingent upen the

student’s performance in the lésson. For example,
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JMPGE 75,T,5,1,+
END OF LESSON
GOCD WORK+

checks the student's performance record. If he has a score of greater

than 75 percent on the lesson, the message

END OF IESSON
GOOD WORK

is:typed and the next exercise given is Strand T, lLesson 5, Problem 1.
A JMP command may be used after any exercise in a lesson, not necesg-

sarily Jjust st the end. For example, if the following command is used

after the fourth exercise in a lesson, it is executed if the student has
achieved 60 percent or better for the first four exercises.
JMRGE 60,CALC,6,1,+GO0D WORK.+
) Notice ﬁhat thg JMP commands gre similar in format and action to_
the BR commands. The main difference 1s that BRECA and BRWA depend only
upon one student response whereas JMP depends upon a cumulative record.
Several JMP commands may be given in sequence. Supposé, for example,

that a certain lesson 1s used as a pretest and that students take lLesson

Pl if they scored less than 50 percent correct, they take Lesscn P2 if
they scored between 50 percent and 80 percent correct, and they take
Lesson P3 if they scored better than 80 percent correct. The following
.commands sccomplish the desired resuit.

JMPL  50,P,1,1,+
YOU SCORED LESS THAN 50%
HERE ARE SOME PRACTTCE PROELEMS FOR YOU.+

JMPL 80,P,2,1,+"
YOU DID QUIIE WELL BUT YOU NEED A LITTLE MORE PRACTICE.+
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- JMPgE  80,P,3,1,+
EXCELLENT WORK.+

A detailed explanation of how the student's percentage score 1s

calculated is given.in Secticn ITH, p. 51.

4. The DEFINE Command

The DEFINE command is used by the coder to define new op. codes. Any
‘combination of commands may be grouped together and.given-a'single name ,
- which may then be used as a new op code. DEFINE .is actually an assembly
language op code used as a command to the lesscn precessor. The uge of
IEFINE is reiatively complex and. 1s discussed in detail, With examples,

in Section IIT, Advanced Coding Techniques.

5. The COMMENT Command

The COMMENT command is used to insert commentS bf.noteéL£5 &éﬁrséifo
They do not'affeéf:the:way the lesson is presented to students. - For
examplé, ydu might want to Use comments like this: -
COMMENT /

LESSON CODED  JAN. 1, 1929
REVISED DEC. 31, 1940
REVISED JULY b, 1980 /

COMMENT commands may be used anywhere in a lesson including before

the LESSON command {a most useful place) or after an ROL.

6. The CRUNCH Command

The CRUNCH command is an'editing command ‘and is ordinarily executed
before any analysis commands. All it does is request INST to remove

spaces from the student response. TFor example, the folloWiﬂg.student
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regponses might all be considered as reasonably correct responses to

some exercise.

2+ 3= 5
2 + 3 =5
2 + 3 =5

. To facilitate the-analysis of such responses, code the exercise like this:

‘EXER '/ WRITE IN SYMBOLS: .

" .TWO PLUS THREE EQUALS FTVE.
, |
CRUNCH
EXACT /2+3=5/
ca
WA

_f. The NeXT Command

The NEXT command is used to manipulate & studentfs_restart recoxrd.
Usually, when a student starts a new day’s work, he restarts at the same
exercise he was last working on. In seome cases, it is best to start the
student at the following exercise. Te accomplish thig, use a NEXT op
code in the exercise, like this:

EXER / DO YOU WANT TO START A NEW IESSON NOW?
o/

YES

CA /CK/

WA /TYPE CTRL-Z TO STOP FOR TODAY/
NEXT

.. The NEXT command may be placed anywhere in the problem coding with

the same effect.
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"H. Iesson Score Counters and X Problem Statement Commands

As mentloned before, the INST program whlch 1nterprets lessons coded
in the INSTRUCT language algo keeps a record of how well each student is
doing cn each 1esson. JMP commands are used to compare a student's per-
formamce.to.some specitied'criterion and to decide what'lessonf(or
exerczse) he should take next dependlng upon whether or not he met the
speCLfled crlterlonn For example, the command

| JMPGE 70 T 5 1 /GOOD WORK!/
causes the follow1ng actlonso

First, lLESCOR the student's percentage score in the lesson, is
calculated. Then his score is compared to the spec1fled crlterlon in’
this case TG percent, If the student's score is greater than or egual
to 70 percent, he is branchedlto Exercise T5-1 after'seeing tﬁe message

| | GOOD WOEK! | |
If the studentis:score ig less than 70 percent, no action'is taken; he
simply continues mith the same leseon (of course, there'may'be a JMPLr
command or amother JMPGE command right after:the first ene, in which case
the etudentnmight.be branched.terlsewhere and hot.really continue the
same lessonj° | |
| To.understand exactly how.the student'e percentage score is calcu-
lated; one must know the kind of student performahce record kept'by the
iNST program; Easically, the percentage score is calculated by dividing
‘the numoer of exercises correct'byrthe'number of"exercises done. The
complications arise when one asks exactly what conatitutes an.exereise.

"done," or an exercise "correct.” If the student's first response is a
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request for the correct answer, was the exercise "done"? If the student
‘responds incorrectly the first time and then makes a correct Ieséonse,
is the exercise counted as "correct"? Or must the first response be
correct? If the student's résponse is a request for a fepeat, and his

second respense is correct, should not the response be considered correct?

The INST program makes these decisipns by considering éome studént
actions to be unrespongive, il.e., not genuine resPDnsesg in particular,
all uses of control commands are considered to be unrespongive, so a.
student is not penalized if he asks for‘a repeat{_or a hint.

If the student makes any genuine response to an exercise, then fhe
exerclse is counted. If his first response is correct, it is.counted as
an exercise correct, otherwise the exercise is marked wrong, éven if the
student eventually gives a qprrect reéponse.

The lesson score coﬁnter is used for cnly one lesson at a time and
may be checked (by using JMP commandg) at any time within the lesson.
The JMP commands do”not disturb the value of the counter, so any nﬁmber
_Qf JMP commands may be used at any desired.places. :The counter ig reset
to zero.whenever a student changes lessoﬁs, or even if he starts tﬁe
lesson again from the beginning; howéver, if the student rechIES through

part of the lesson without going all the way back to the flrst exercise,

the counter is not reset to zero, so the sCore.simply accumulstes.

There may be.times when you do not care what a sfudent responds to
an exercise. For example, 1f you waﬁt to ask thg student's ojinion with
& question like | o

DID YOU LIKE THIS LESSON?

o2



and .you. want any answer he makes to be ignored ag far as scoring is
concerned, use an X in front of the op code, like this:

XEYER /
DID YCU LIKE THIS LESSON?
/ - : .

The X 15 a 51gnal to the INST program to leave the value of the
lesson score counter unchanged Any of the EXER op codes may be pre-

fixed Wlth an Xs XEXER XNEXER XLEXER XSEXER.
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TYPE
EXER
XEXER
NEXER
XNEXER
LEXER
XLEXER
SEXER

- XSEXER

Summary of Numbered Op Codes

- -Wait for

Display problem Tnternally . Changes
numbe p? numbered? student response? | LESCOR?
No. Yes No No*
No Yes Yeé Yes
No Yes Yes No
Yes Yes Yes Yes
Yes fes Yes No
No Yes Yes Yes
No Yes Yes .No
Ne No Yeé Yes
No No Yes No

*If TYPE is the first command in a lesson, LESCOR will be set at Zero.

54




Jd. Top-level Commands and Order of Execution of Commands

Certain commands are known as top-level commands:

TYPE
EYER, XEXER
SEXER, XSEXER
LEXER, XLEXER

| NEXER, MNEXER

| JpGE, JWEL
BOL.:

In the oxdinary course of events, each command in a lesson is exe-
cuted iﬁkordefn'.ihere ére a number éf.exceptibns, suéh as WA, Whiéh -
causes a branch back to'a previous section df'ébdé, and BRCA, which
causes.é branch to ausPecified problem; In some caséé, a branch to the
next top;level'command"bypaSSes éll'inter&éniné”bbmmahdsﬂ"Commands that
ééuse a.braﬁ§h té a folléwing top-level commend are | .

CaA, €1, C2, C3
. WS o .

TELL -
TYPE -

'JMPGE and JMPL also cause a branch to a top-level command, but not neces-
sarily the'immediately following one. The branch ig to a command specified

by the coder,
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TYPE

EXER, XEXER

SEXER, XSEXER

LEXER, XLEXER

NEXER, XNEXER

JMPGE

JMPL

ECL

Sﬁmmary'of Top-level Commands

'Branéhes to

Displays Wait for student
text? response? where?
Yes No Next top-level command.
Yes Yes Next command, either top
level or- low level.
Yes Yes Next command, either top
level or low level.
Yes Yes Next command, either top
Jevel or low level.
Yes Yes Next command,'either top
level or- low. level.
If eriterion is met, goes
Yes No to specified problem.
(optional) Else, goes to next top-
level command.
If exiterion is met3 goes
Yes _ No to specified problem.
(optional) Else, goes to next top-
level command.
Goes to first problem of
No No next lesson on same strand.

If none, goes to "end of
strand" routine.
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XK.

.- Top-level commands are marked with an asterisk *.

Number of

Op cbde’f - arguments
LESSON 2
*¥EOL © mone
¥LEXER ' o
*SEXER -

*NEXER 17

C¥TYPE 1
TEIL T T
BRTELL b
REPET 1
HINT i

King of
argument

Strand identifier
(1 to 6 letters).
Lesson number.

Text string.
Text string.

Text string.

Text string.

Strand identifier.

Lesson number.
Problem number.
Text string.

Text string.

Text string.

o7

Summary of Commands

Comments

Pseudo op code. Marks
beginning of a lesson.

Pseudo op code. Marks
end of lesson, .

Displays problem text.
Pauses for student E
response. Y

Displays problem number
and problem text. Pauses
for student respense.

Displays text. Branches
to next top-level command.

Displays text of correct
answer when requested by
student. Branches fo
next tep-level command.
Default routine causes
branch to pauge for
student responge.

Displays text when re-
guested by student.
Branches to specified.
problem.

Displays text when
student reguests a
repéat. Branches to
beginning of same
exercise,

Displays text for hint
when requested by student.
Pauseg for student response.



bp code

EXACT

NC

EQ

KW

NO -

TRUE

FALSE
.LIST

SET

NOTEXACT

NOTKW

Number of . Kind of

arguments argument
1  Text string.
1 Text string. .
' - containing list
of letters.
3 Text string
: containing:

number and
optional number,
giving tolerance.

1 Text string.

0
*undefined*
*undefined*
Similar to op codes

described above, with
negation ef SCORE. .
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Analyzes student response
for exact match. B8Sets
SCORE.

Analyzes response to
multiple-choice problems.
Sets SCORE to 1 if com- .
pletely correct, -1 if

- completely wrong, -2 if

partially wrong, -3 if
partially correct. Checks
form of response.

Analyres response for
equality with coded. .
number, within tolerance
gpecified by second
rumber. Sets SCORE. - .
Checks form of responge,

Analyzes response for
existence of coded text. .
string. Sets SCORE.

Analyzes response for -
"no" or "n." Sets SCCEE.
Checks form of response.

Similar to NO.
Checks for "true" or "t."
Sets SCCRE. Checks form

of response.

Similar to TRUE.




Number of

.Op code. . .arguments
cl it
c2 1
C3 1
WA 1
WL 1
W2 1
W3 1
BRCA Y
BRWA b
WS 1
WR 1

Kind of ..
argument

Optional text siring.

Optional text string.
Optienal text string.
Cpticnal text string.

Cptiocnal text string.

Optional text string.
Opticnal text string.
Opticnal text string.

Strand identifier.
Lesson number.
Problem number.
Optional text stiring.

Strand identifier.
Iesson number.
Problem number.
Optional.text string.

Optional text string.

Optional text string.
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" BCORE = 2.

Comménts

Executes only if

SCORE > 0. Displays
message. Branchesg to
next top-level command.

Executes only 1f

. SCORE = 1. As for CA.

Executes only if
As for CA.

Executes only if
SCORE = 3. As for CA.

Executes only 1if
SCORE < 0. Branches to
pause for student response.

Executes only if
SCORE = -1. As for WA.

Executes only if
SCORE = -2. As for WA,

Executes only if
SCORE = -3. As for WA.

Executes only if
SCORE > 0. Displays
message. Branches %o
gpeeified problem.

Executes only if
SCORE < 0. Displays
message. Branches to
specified problem.

Executes only if

SCORE < 0. Displays
mesgsage. -Branches to
next top-level command.

Ixecutes only if
SCORE < 0. Displays
messages. Branches to
REPET routine.




Cp code

S % JMPGE
¥JMPL

CRUNCH
TEXT

DEFINE

 COMMENT

Number of Kind of

arguments argument
5 Percentage criterion.

Strand ildentifier.
Lesson number.
Problem number.
Optional text string.

variable

1 Text string.
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Compares student score
with criterion, If
condition met, branches
to specified problem.
Else, branches to next
top~-level command.

Removes spaces from
student response.

Sets student restart
peint to next problem.

Defines macros.

Aliows insertion of
notes to coder. No
effect on lesson
presentation.




.III. THE PDP-10 IMPLEMENTATTON

- Two major programs are needed for the implementation 5f the INSTRUCT
'coding language. Oﬁé of these , the teaching p.rogram, cbnfrols the inter-
action between the student. and.the computer at the time the student is’
taking.a proéfammed.leéson. The teéching ﬁrograﬁ is.actualiy an intef—
pretéf that interﬁrets:the problem coding and interacts with the student
in accordance with coded instructions. This prégram is called.INSTa

The.teaching program is not equipped, howevef, to intérpret problem
coding as originally .cdded in the language described previously. .T”he |
codingyaé written by the ceoder must first be t.raﬁs.fomed into a nﬁineric
code that can,bé understood by the teachihg.pfogramn This ﬁfaﬁsfbfmation
into a.numeric code is kﬁown'as ”procéééing" and is done by'é érogfam
céiled.the "lesson érocessor,". Processing takes place Eefore a lesson
is.used by a studént end a lesson is processed only once, whereas it is

interpreted (by INST) every time the student takes the lesson.
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A, The Lesson Processor

After a lesson is éoded, the lesson processor must be used to put
the coding into & form that can be used by the teaching program (for
detailed instructions on.ﬁow to use the lesson proceésor seé Section IV,
pp. 66-67). Each op code is translated info a numeric codé; KW, for |

example, becoﬁes 13,* NOTEQ becomes 22, and so on, Rach charécter in a
text string is translated into é %eletype character cédeg the leﬁtér A
becomes.iOl, B becomeg 102, etc. | |

in addition to making the relétively straightfﬁrward translation
:described above, the processér:also performs the task of insertiné‘stan—
dard messages in all gppropriate ﬁlaces, that 1s, wherever the cdder has
usgd‘thé shoft form §f an action command. |

The iesson processor also makes a directory of ééch.lesson, giving
the exact‘location of each numbéred érbblém,-and makes a few necessary
célculafions, such as the lengfh of each text string and.the length of
each problem. | | | o

The processor then creates a new file‘containing-the procaessed codé
for the lesscn. The new file is named with the strand identifier and

lesson number; 1if a lesson begins with the command
LESSCN TEST,29
the processed code is put on a file named:

TEST. 029

As for nomenclature, before processing the coded lesson is known as

a "text file"; after processing into numeric code, the lesson is known

as & "binary file."

*For those who are interested, the numeric codes used as examples here
are octal numbers, The numeric code produced by the lesson preprocessor
is nevertheless known as "binary code."
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B. INST: The Teaching Program

After a coded lesson is processed, it can be used by INST as in-
structions for interacting with students. As soon as a lesson is put
on the lesson file, it becomes availisble to the students.

The purpese and branching structure of the teaching pregram have
been described in detail in previous secticns. The teaching program is
actually an interpreter that acts in real-time to interpret lesson

coding in order to interact with students in the desired way.
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C. Limitations Imposed by the. Implementation

The implementation of any programming language necessarily imposes
some restraints that are not a logical result of the language itself.
Rather, the restraints resgult from considerations of space and. time,
which present themselives to any programmer working with é real machine.
The implementaticn of the coding language described in this manual is no
" exception. Every system designer hopes, of course, to provide a system
in which the limitations are as innocuous as possible, and here agaip
there ig no exception. Following is a list of those limitations that
~are of interest to the coder.

- 1l. There is no restriection in the number of strands, but restart
information is permanently saved for no more than six strands.,

(The “"restart information" simply tells where each student is

on each strand.)

2. 'There are no more than 128 numbered problems per lesscn (but
there is no restriction on the number of SEXERs).

3. Lesson numbefs must be between 1 and 999,

%Y. 'Lessons need not be consecutively numbered, but an empty lesson
is interpreted as the end of the strand if encountered during

‘an automatic skip from the last problem of the previous lesson.

Lessons that follow an empty lesson may be requested by number

by the student or may be accessed by & branch command in the

coding.
5. The student résponse is limited to 80 characters.

6. Strand identifiers must be one to six letters.
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The. amount of coding used in an exercise is restricted to 400
computer words of processed code. In practice, only unusually
long exercises will exceed this limit, and since it is impossible

for the coder to calculate how long his processed code is, the

. lesson processor checks the length and gives an error message

if the exercise is too long; If the error is caused by an ex-
ceptioﬁal‘amount of text in the EXER commznd, ycu may be able
to get arcund the restriction by using an LEXER_(long‘exercise)
command in place of the EXER. The IEXER alicws an unlimited
amount of text in the problem statement itself, but is more

inefficient in operation than other EXER commands. Thus it

-ghould be used only when needed.
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IvV.

HCW TO PROCESS A LESSON.

The main steps in coding & lesson are:

(1) Coding the lesson, using TVEDIT or ED, the.PDP—lO text editors.

(2) Assembling the lesson (the first stage of processing).

(3) Correcting assembly errors, using TVEDIT or ED, and assembling

again.

“ (L) Zoading the lesson (the seccnd stage of processing).

(5} Debugging, using INST.

The coder must be able to sign on and off the PDP-10, use TVEDIT

or ED, use the PDP-10 assembler for lesscns, use the LOADER program,

list lesson files, use INST, and use PTP. Mamuals are available for

- TVEDIT, ED, and PIP. Instructions for signing on and off are best given

by an experienced person.

Once a lesson has been coded, using TVEDIT or ED, the lesson must

be assembled by the following method.

You type
R FAIL 30 (CR)

T < PRO,L15(CR)

CIRL-C

Explanation
Start the FATL assembler.

Aggemble Tesson L15. Tt will be put on a
temporary file named ¥. Tf there are syntax
errors in the lesson, errcr messages will

be printed. The errcr must be corrected

and the lesson assembled again before pro-
ceeding. If there are no syntax errors
(unlikely), the computer will print another
asterisk,

Stop the FAIL assembler. At this point, the
first stage of processing i1s complete unless
there were errcr messages. If there were
errors, you must correct them and assemble
the lesson again before you proceed.
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After the first stage of processing is completed, the processed

lesson must be loaded as fellows:

You type Explanation
LOAD (CR) Start the loader program.
T$ _ _ Type T followed by alt-mode (alt-mode is

Ctrl-Shift-K on the teletypes). If there
are no errors, the computer Wlll respond
with

~ LOADER nKCORE
‘menK MAX xoocx WORDS FRER
EXIT
tC

o

which indicates that the lesson is loaded
into core.

S {CR) Type S to save a lesson file. When the
computer types

LESSON SAVED
St

o

the lesson is completely processed and ready
for student use.

After the lesson is comple%ely processed, you may get & short form

of the lesson 115ted by using the PRINT program; the PRENT program lists

Just the problem numbers and the text of the exercise statements without

all the cther coding.
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V. IEBUGGING A LESSCN -

The first stage in debugging & lesson is to remove syn.tax'errors
detected by the FAIL agsembler or syntax errors found by the codef fry;
ing to sgave the lesson bj typing S.

| - Thege are.some common syntax.efrors-which will be found by FATL:

Error ' _ - FALL prints

no LESSON command ' UNDEFINED VALUE AFTER
| “TOO MANY BENDS

UNREC SPC CHR

TWO ADDRESS FIELDS OR UNDEF OPCODE
UNBAL PARENS

ILLEGAﬂ CHAR STARTS EXPRESSION

FATAL
END CF FILE & NO END STMT

no ECL command ' FATAL
END OF FILE & NO END STMT

missing comma in BR command FATL prints the 8 and then prints
-{e.g., BRCA L,11,8/VERY GCOD/) -  the text string. Also,

TWO ADDRESS FIELDS OR UNDEF CPCODE
TLIEGAL CHR AFTER OFFRATOR

Then each word of the text string is
listed separately like

VERY UNDEF 0000Q0

GOOL UNDEF 000151

misspelled op code (e.g., FATL prints the misspelled op code
HNT + USE THE...) and the delimiter if there is ocne.
Then --
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TLIEGAL CHR AFTER OPERATOR
'TWO ADDRESS FIELDS OR UNDEF OPCODE

UNREC SPC CHR

' HNT UNDEF 0006000
USE UNDEF 000517
' THE .- UNDEF  Q00L6ES

bnéwaher érfof.tha{ FAIL wi1l deteét’is an error in ﬁsing'FAILo
If you do not specify a large enough numbéf:iﬁ your command
 mman 0 | . |
-WFAIL Will Sféé'proéessing thé lesson aﬁdigriﬁt..
TLL MEM REF AT USER nnnnn
AcC

Simply increase ’_c.he. nurﬁbe_:_:‘ so the command reads
R FATL 35 u{or R FATL ﬁO, ete.)
35.or.h0 sﬁould;be_large enough for almost all lessons and it is best
to-ﬁée_the.smalieét nunber possible. |
| You may.éee theseuerfor méssages after you type S to start the

legson flle:

Message . ) B What to do
" PROBLEM NUMEER XXX IS TOO LONG. - Chenge the EXEZR or NEXER to an LEXER.
LESSON NUMEER TOO RBIG. LIMIT Eilther revise your numbering scheme
IS 99¢9. _ ' if the number is too large or else

check the LESSON command to make sure
you have a comma between the strand

name and leggon number; there must be
ro extra spaces in the LESSCN command.
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Message ~ -+ I What to do

ERROR: TOC MANY CHARACTERS IN Change your strand name to six letters
STRAND NAME. LIMIT IS 6. = or fewer; if it already is, check the
C o ' o commags and spacing in the LESSON
command .
.DISK ERRCR o : “. Not much can be done about this ex-

cept to try again, including starting
over with the processing if necessary.

After a lesson has been completely processed without errors, it
must be carefully debugged before it is ready for student use. There
- is a variety of ways that this can be done, but we suggest only cne

method that has proved useful.

To debug a. lesson thoroughly, the coder should go through the lesson
as a student several times,_checking each time for different things. To

take a lesson, sign on to the computer and walt for it to print

ANC
You type "Explanation
. I INST (CR) ' Load the INST program.
WHAT COURSE? _ . The computer will only ask coders and

programmers "What course?” Real
students will never see this message.
Answer by typing a carriage return-if
you are signed on to the same user
‘numbér used when codiing and precesging
the lesson. Otherwise, answer by

typing the user number where the
lessons were coded.

% G,00D (CR)

WHAT IESSON DO YOU WANT? - Type the strand name and. lesson number

(or "WHERE TQ?") : of your lesson.

'*le5'(cR)_
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‘At this point the computer will type out the first problem of your
lesson, and you are ready to béginldebugging. These steps are.a useful
appreach to lesson debugging.

(1) 'Take the lesson as if you were a student, making a few reason-

able mistakes, asking for a few hints, repeats, and answers.

‘ This is a gocd way tb see how the lesson would look to a stu-
dent and to see if the overail lesscn is reasonable and
consistent.

(2) Take the lesson again asking for all repeats and hints and

giving all correct answers.

(3) Take the lesson a third time to check all the wrong answers

for which there was special coding and then check each TELL.

(4) If necessary, take the legson once more to check anything else,

; such as branching with JMP ﬁommands, | )

At_any point in your lesson INST may detect some kind 6f:coding
error and print an error message like this:

I'M SORRY, THERE IS SOMETHING WRONG WITH THIS IESSCN.
PLEASE TRY ANOTHER LESSON.
L15-k --- 3-18

On the last iine INST, if possible, identifies the specific problem where
the error occurs, then gives the error type (see list of error numbers

on p. T’lt),J and finally the op code number {see p. 'f5). So the above
error in problem L15-L4 is of type 3 in op code 18. After printing the
megsgage the program wiil branch to the choice point.

You may alsc get an error message that looks like this:

I'M SORRY, THERE IS5 SCMETHING WRONG.
9
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The nmumbers will range from 1 to 10. The program will stop. - Errors
which cause this mesgage to be printed are either system errors, machine
errors, or pregram errors. There is very little you can do about these
errors except reprocess your lesson and try again.

After you have débugged'your lesson, correct your exrrors using
TVEDIT or ED. lThen process thé lesson again. This time when you type
S tc save the lesson the processor will print

TO REPLACE L15 TYPE "REE."
+C

After you have typed "REE(CR)" and the program has printed

LESSON SAVED.

you are ready to look at your lesgon once more to see that you made all

the changes you intended.
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A, Locaticn of Lessons and Coding

Lessons should be coded, processed and debugged on a user number
different from the user number avallable for student use. Thus a student
will not accldentally get a lesson which has not been debuggedo

- In order for the lessons to be available to students, they must be
in the dlrectory for the LES user number (e.g. , Q LES) for &our project.

. Use PIP to transfer the final blnary files to thls user numberﬂ

If the user number used for coding and debugging lessons has the
same projeqt“number as the LES user number (e.g., A,LES and A,CCD), the
samé options. and message% will be available tc £he-éfudents, O%herwisé,
the general set of options specified for course type @ (see Course Types,

‘Section VII) will be in effect.
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T

Coding Brror Types

Error
Problem too long
Error in MC éfgdment
Error in EQ argument

Error in form of branch

command

. Branch to ﬂoﬁ-existent

problem .o

Error in op code number

Unidentifiable coding
error

~ Possible Rémedy'”
Use an LEXER for the problem statement.

Check format. Are all arguments
there? -Are there untie¢essary

- spaces?

Check to see that problem.is reéliy
‘there, or that proper proplem ig

named,

Probably caused by the processor, 5O

process the lesson again.

First try processing the lesson again,
If that deces not help, look over the
text of your coding until you find

the error.
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U oW o

(Voo «JIEN o

10

11

12

13

1L

15

16
17
18
T
20

21
22
23
24
e

NEXER
SEXER
HINT

- TELL

CRUNCH

IEXER, TYPE, EXER
. BRTELL

MC

EQ

TRUE
NomMC
NOTEQ
NOTKW
NOTEXACT

NOTME*
NO
FALSE
CA

Op Code Numbers

-35-

26
27
28
29
30

3

32
33
3k

-
37
38

39

4o

k]
L2

-*¥Not yet lmplemented.
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L6
T
L8
k9

50

c1
c2
BRCA




VI. ADVANCED CODING TECHNIQUES

In addition to the op'éodeé used in INST another availeble coding
device is the "macro." A macro is a string of te#t with a name and
opticnal substitutable arguments. Macros are part of thé FATL assembler
language and are processed in the same way as op codes and other FATL
commands. Coders may regularly use threeidifferent kinds of macros.

(1) The first kind is not actually part of the ceding, but may

be used to:fedefine the standard action (CA, WA, ete,)
MesLages., Using one of these macros saves.a coder from
having to code a special message for each action code.

(2) The second kind.is one without any argumsﬁts.  It is used

to duplicaté a section of ceding without havihg to retype
the section_each'time it is used. |

(3) The third kind may have a variable numbér of arguments.

Tis kind of macfo ig effective where éiset of'exercises'
uses the same format, instructions, etec., and where the
content.varies enly in minor ways.

DEFINE is the command used to generate mééros, The most basic form
cf a.macro is

DEFINE now <
text
=~

 The symbols < and > are used as delimiters. Braces, Eand} , may
be used instead, but since they are not available on teletype keyboards,

it seems better to use < and > .
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Ivery macro is given an identifying name which must begin with a
letter. In the example the macro name is "now.” The macro name is
limited to si# characters and may consist of any combinatlon cof iétters
and numbers beginning with a letter. The text may be aﬁy. string df
characters, but for our purposes it is generally either fhe_definition

of a standard message or a segment of lesson coding.
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A.  Changing the Standard Mesgsgges

You may perhaps wish to change the standard WA message from "WRONG"
to "NO. TRY AGAIN." To do this, write a macro like this:

DEFINE  STDWA <
ASCIZ / MO, TRY AGAIN.
/>

"STDWA" is the macre name for "stendard wrong answer,"

and < and > are
the macro delimiters. The INSTRUCT delimiter is /; since you may use
elmost any character as a delimiter in INSTRUCT, the same is true here.
However, since > is the clesing delimiter for macros, do not use it as
an INSTRUCT delimiter within a macrc. ASCIZ is a special command to
the FAIL assembler which must be included, so that the message is trans-
‘lated into the proper teletype cbde.

The standard messages for the following action codes may be re-

defined by the coder:

Op codes Names for macros
CA STDCA
‘ C1L STDC1
c2 STDhC2
C3 STDC3
WA STTWA
WS STDWS
Wl : BTDW1
w2 STDW2
W3 STIW3

The WR standard message 1s always the same ag the WA standard message.
After the standard message has heen redefined for an actlon code,

the lesson processor will insert the new standard mgssage every time

8
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the short form of that code is used. No change will be made in the

standard messages of lessons_processed earlier. These standard message
definitions should be put on a TVEDIT cr ED file.that is.different from
your coding files and the file used in your processing (see Section ﬁII,

Part ¥, Storage and Processing of Macros).
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B. Macyos Without Arguments

.In coaing you may find tﬁét cértaiﬁ.segments of code are fréduentiy
used. For example, in the.érogramming courses pfbblems.bften ask é
student to stop the INST program and use either the ATD interpreter or
the BASIC compiler to do a program. For thege problems a hécfo such as
this may be useful:

IEFINE USEAID <«

EXACT ++

WA + USE ATD FOR THIS PRORBLEM.
*

NOTEXACT «++

WA 4 USE AID FOR THIS PROEBLEM.
+

NEXT >

To use the macro, insert iis name into your cdding in the appropriate
place:

XEXER + WRITE A PROGRAM THAT WILL PRINT THE CIRCUMFERENCE
AND AREA OF A CTRCLE GIVEN THRE RADIUS. TEST YOUR PROGRAM
ON AID. +

USEAID

When the lesson is processed, the code will be expanded to this:

XEXER + WRITE A PROGRAM THAT WILL PRINT THE CIRCUMFERENCE
AND THE AREA OF A CIRCIE, GIVEN THE RADIUS. TEST YOUR
PROGRAM ON "ATD.. +

EXACT ++

WA + USE AID FOR THIS PROBLEM.

. ,

NOTEXACT ++

WA + USE ATD FOR THIS PROBLEM

. _

NEXT
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By using EXACT and NOTEXACT with empty arguments.and WA's, we insure that

1

the student cannot go directly on to the next problem. If he types any-

thing besides what 1s necessary to use AID, he will be reminded tec use

AiD. Since'pfbgfamming'problems like this eccur frequently in the AID
and BASIC courses, a macro like this is used regularly.
Another exam@le of & macro with no arguments is the ENDHW (END
Home Wérk) mécro used in other courses.
DEFINE ENDHW <
- EXACT 4+ Do S
BRCA 0,0,0,+ GIVE YOUR HOMEWORK T0 YOUR TEACHER WHEN
YOU HAVE FINISHED, + |
" NOTEXACT ++
BRCA 0,0,0,+ GIVE YOUR HOMEWORK TO YOUR TEACHER WHEN
-YOU HAVE FINISHED. +

ECL
>

The above macro is used only for exercises that a student is to
tear off and take home to do. For exampie:
IESSON HW,1

XEXER + THIS IS YCUR HOMEWORK., TEAR ON THE DOTTED LINE
AND TYPE EETURN.

XSEXER + HOMEWORK
USE THESE WORDS IN SENTENCES THAT SHOW YOU UNDERSTAND
THEIR MEANINGS.
READY
ALWAYS
© ALONE

— .
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TEAR ON THE DOTTED LINE AND TYPE RETURN. = =
. |
ENDHW

The lesson confsists‘_of only t_w§ problemg. Si‘n.ge the fi;st_problgm'. (EXER)
has no analysis or actio_n_ commands, anything the sﬁudent tyjpés causé_s
the progrem to go immediately to the XSEXERf The EXACT and NOTEXACT in
the macre are part of the XSEXER p;"oblem. Anything a student tyées for
that problem causes the program to print

GIVE YOUR HOMEWCEK TC YOUR TEACHER WHEN YOU EAVE FINISHED.
and then tb braﬁéh to thé cﬁoicé pbint. (Remember: any branch command
which gives strend, lesson, problem as 0,0,0 céuséé a braﬁch to the

choice point.) -
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C. Macros with Arguments

Some portions of coding may be basically the same ﬁitﬁ éniy ﬁinor
text variaﬁions, Macrés may ﬁe vsed Tor this kind of coding, too, using
arguments'to substituté for thé variations. In.{he foliéﬁing example
TEXT iz the argument name.‘ Whatever is substituted fbr TEXT is.the
actual argument. | h | o

DEFINE NP2 (TEXT) <

EXER +
THE NOUN PHRASES IN 'THIS SENTENCE ARE. UNDERLINED.
TYPE THE SECOND NOUN PHRASE.

TEXT
4
>

Tc use the macro, type the macro name, followed by a space, followed by

the argument. TFor example,

Npz2 <
OUR PARENTS ARE TAKING A VACATICN
>

This is processed as

EXER +
THE NOUN PHRASES IN THIS SENTENCE ARL UNDERLINED.
TYPE THE SECOND NOUN PHRASE.

OUR PARENTS ARE TAKING A VACATTON.

+
Notice that carriage returns are an important part of the argument. It
a macro argument reguires more than one liné it must be enclosed by the

delimiters.
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A macro may use the same argument in more than one place. That is,
. an‘argumgnt will be inserted wherever the argument name 1s specified in
the.macron Further,nthere méy be more thén'oﬁe.érgumént in é macro.

| Fer an argumen£ némé to be identifiablé to the‘processor, it muéf
be_set_bff by gpaces. If an aréumehﬁ is used which should not be set
off by spaces (for example, the text string for an EXACTj,zidentify it
to the processor by a specisl character called the concafenétioﬁ chéfét
acter, which is chogen by the coder. The.character mustrbé specified
in the macro definition between the macro name and the argument list.

DEFINE CEECK $ (ANS,MISSP) <
NOTEXACT +$MISSPS+
WS +NO. YOU MTSSPELLED THE ANSWER,
THE CORRECT SPELLING IS
ANS
+
EXACT +$ANSS+
CA
WA +WRONG. TRY AGAIN.
+

>

CHECK is a macroc with two arguments, ANS and MISSP. ANS is
used twice,; in-the WS message and in the EXACT. $ ig the concatenation
cheracter. Since it is used when MISSP is the NOTEXACT text string, the
processcr recognizes that £he afgument should be substituted there with-
ocut spaces. But in the WS message MISSP also occurs as part of the
lmessage in ‘the word MISSPELLED. Since MISSP is not surrounded on both
'éideé by either a épace and/or a $ it is not confused with the argumént,
The same is true for ANS and ANSWER. Notice that ANS in the last line
of the WS has no $ on either side, Since 1t has places on both sides,
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it is clearly an argument. Here is an example cof the macro's use:

CHECK  PLANNER,PLANER
Sirnce neither argument.haé a carfiégé:réfﬁrn, no delimiters are necessary.
The arguments must be separated by commas, and spaces.are still important.
The above example would be expanded. by the processor to this:

- NOTEXACT +PLANER+ =
WS +NO. YOU MISSPELIED THE ANSWER.
THE CORRECT SPELLING IS
PLANNER
+
EXACT +PLANNER+
WA +WRONG. TRY AGATN.

+
Since spacing is important in analysis codes, do.nct cede the above like
this:
CHECK PLANNER, PLANER
You can, of course, write macrocs which include all the coding for a
problem, such as this one feor irregular plurals:

DEFINE IRRPLU $ (TEXT,WANS,ANS, REG) <
EXER +

TYPE THE NUMEER UNDER THE TRREGULAR PLURAL
TEXT$+

TELL +

THE CORRECT ANSWER IS "$ANSS$."

-+

NOTEQ +$WANS$+

WA +WRONG. "$REG$" IS A REGULAR PLURAL,
+

BQ +$ANSS+

CA

WA

> .
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Thie would be coded:as

IRRPIU < "
HIS PARENTS HAD FIVE CELLDREN.
>,2, 5, PARENTS

Notice that the first argﬁment reguires delimiters, since it con--
tainsg carriage returns,'but commag are sufficient to separate. the other

arguments.
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D. Macros Using TFIDN and IFDIF

Two macro commands may be used to express conditions that must or
must not be. fulfilled before the code will be processed, and these are
contained within the macro definition. IFIDN means "if identical,"” and
IFDIF means "if different." Each of these has three arguments:

TFTDN < macro argument >, < value >, < code to be processed >
"Macro argument is the name of ome of the arguments of the macro.
"Value" is a possible value of that argument, and “code to be processed"
is .the last argument if the specified argument has the specified value.

. IFDIF is.similar, but the cocde is processed only if £ﬁe_value of the
argument is different from the value specified here.

IFIDN <TETTER>, <VOWEL>, < EXACT +3ANSS+
A o . .
WA + WRONG. REMEMBER THE VOWELS ARE A, E, T, 0, U. .
+
>

‘The EXACT, CA,'and WA areprocessed only if the mascro call has specified
the value of "letter" to be "vowel." Otherwise, that section of cede
is ignored.

Remember that IFDIF‘Q énd IFIDN's are embedded within the macro
definition (they may also be embedded within other IFIDN's and IFDIF's.
Be careful when you do this; it pecomes complicated quickly). Here is
a complete sample macrce showing an IFDif and the-use of an empty argument.

DEFINE DRILL $ (TEXT,ANS,HR) <
EXER +

TYPE THE NUMBER OF THE WORD THAT IS CLOSEST TO THE
FIRST WORD.
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TEXT
+
IFIDN <BR>, < >, <TELIL +
THE ANSWER IS "$aNc$. ™
EQ +SANSS+
Cea S o
WA >

IFDIF <BR>, < >, <ERTELL BR$,+
- THE ANSWER IS5 "$ANSS$."

.+ o

5Q +ANS$

" BRCA BR

WA >

N

Coded with the DRTLL macro, a problem would lock like this:

DRILL <
STHRLING

1. FATHER

2, COUSIN
3. :BROTHER
>3 '

The above problem has no valug‘specified fqr the BR argument so
BR is considered empty. The qonditions ?or_the IFIDN are fuifilled;
;,e., ER is enmpty, solthe code fo:\ih@ IFIDN is processed. The con-
:ditéqnlfgr_fhe IFﬁIF is nof fulfilled; iﬁe., BR is not @ifferent Trom

the empty argument, sc the code for the IFDIF is not assembled.
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DRILL <
PARENT
1. “SISTER
2. MOTHER
3. UNCLE
 >,2,<HORDS,2,0>

This préblem spécifiés a value for the BR argument so the condition
for the IFIDN is ﬁot fulfiilé;i, b’ti‘t. the condi‘tl'j;orll for the IFDiF.i'S ful-
Tilled; BR is Vdifferentlfrom the_ emptj argument. The ER 'spec.ifies':' the
arguments. for the ERTELL and;]?;_RCA c.ommands, In the macro call it is
enclosed in delimiters, since the commas would otherwise be interpreted
‘@e separating macro arguments.

Other macro commends may be found in ‘the PDP-10°MACRO manual.
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E. Storage and Processing of Macros

Some macros, such as the USEALD and ENDHW macros mentioned in the
previoug two sections, may be used frequently in your coding. These and
. any redefiniticns of standard messages should be put on a‘speéial TVEDIT
or ED_file (pgrhaps with a name like DEFS)f When you process your - lessons

you must also process this extra file. The commands are

.R PATL 35  This tells FAIL to process the DEFS

*T < PRO,DEFS,L15 file and then L15 so thet macros on’
*AC - the DEFS file will be available Tor -
e T o - the leéson text file, L15.

It is not necessary, and.is in fact wasteful, to keep macros on the
DEFS file which are neot regularly used. Any macros on the DEFS f_ile
are processed every time the DEFS flle is used, ewven 1f the macros them-
selves are never called. One way to avold this, but to still keep the
mecros avallable, is to put all rarely used macros cn a separate file,
perhaps called MACRCS. When & macro is needed in a. lesson, use the
MERGE program tc copy it onto the lesson file. After creating or copylng
ell the macros needed onto the text file, you can begin coding the lesson.
Then when you process your lesson, including the TEFS file if necessary,

the macros will be processed Jjust before the actual lesson.
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F. Other Notes for the Advanced Coder

The more experienced coder shoeld remember the less ffequently used
options of certain op codee to permit more answers or branching schemes.
For example, in manj situations an EQ with one argument is sufficlent.
Rut always keep in ming the opticnal argumenf which specifiegs a permitted
range of answers (see Section IIE, p. 3%).

The ER and”JMP commands have two special forms which should be re-
membered. |

JMPL 50,DRTLL,0,0 -

will cause the student to be branched to his restart point in the DRILL
strand. For example, if a gtudent is in‘a TEST :strand and gets less than
SO_pefCent correct,'he should go beck to the DRILL strand for more re-
view on that concept, starting wherever he lef£ off before he tock the
C test.

If & student has"never worked on the DRILL strand before, the above
command usés the first 1esé0n and the first problem of the strand as his
redtart point.

The other branching commends which cen use this "branch to restart
point" form ere BRCA, BRWA, and JMPGE.

The same branching commands have a form which specifies a branch to
the choice point in this way:

BRCA 0,0,0
Here 1s an example of the use_of this command in the last problem of a

legson:
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XzXER +

DO YOU WANT TO GO TO THE NEXT LESSON NOW?
+ S -

YES .

CA

o)

BRCA 0,0,0,+0.K.+

ECL

When setting up more intricate branching_schemes baged on percent-
ages, the coder should remember several points about the operation of
counters in INST. The SCORE counter is changed for every trial of a
problem and is only -used by the action commands.

The JMP commands use LESCOR. LESCCR has two counters: one contains
the total number of problems the student has attempted in the legson.and
the other contains the number of problems in that lesson for which he
gave & correct angwer on the first trial. These counters are reset only
after all trials on a problem have been completed. . The two counters are
-carried over from day to day. Both counters are reset to zero when a
student changes to a different lesson. Both are also set to zero if the
- student is branched to the first problem of the current lesson. - Any
other branching within a lesson maintains the counters.

Finally, the advanced coder may want to look in the FAIL manual
and review other macrc commands which are available te him. In par-
£icu1ar, there are a variety of other conditional commands besides TFIDN

ang IFDIF.
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VII. - COURSE TYPES

In order'td allow different control characters, different standard
.meséages,ietc.;IINST'provides for different course types. Each course
type determines a set of definitions for‘éontrol characters, for standard
messages, and for a fewibthef variables. Each course has a letter iden-

tifier (the_éame as the project mumber) and a course type number. For

example:
Course type . ‘Letter ID | © . Course
1 @ - ap )
2 W ~ BASIC
3 G - Grammar
B K Kendall isnguage arts
5 A Algebra L
g ‘none ~all unassignhed courses

New courses require new course types. .
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A. " Control Characters

There are nine control characters. The sign-off character for all
courses is CTRL-Z. Each course must define an "enter" character. All
. other control characters are optional.

The "enter" character terminates a student's response so that INST
will know 1t is ready to be checked.

The "hint" character calls the HINT routine in INST to print the
coded HINT message . or the appropriate stardard HINT message.

The "tell" character calls the TELL routine tc print the coded mes-
sage or the siandard no-tell message,

The "skip" charaétéf.éllows the student to skip to the next problem
without.doing the current pfoblemq

The "go" character causes a branch to the choice point and prints
the standard choice point message.

The "erase" characier erases single characters and prints a slash
(/) for each character erased.

The "zap" character erases the entire lipe, prints the standard
message, "....ERASED," and gives a hew line.

The "repeat" character calls the REPET routine.

If & new course type has not been defined for your course, use the
control characters and standard messages for course type @. The chart
on page 95 gives the definitions of control characters for the current

course types.
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Enter
Hint
Tell
skt
Go

Erase
(single characters)

Zap
(line erase)

Repeat

Sign-off

"Definitions of Control Characters

Course. Type

0 1 2 3 " 5
Return Beturn Return. Return Return Return

? ? 7 None None ?
Ctrl-g  CLrl-T  Ctrl-G  Ctrl-g None None
Ctg}5H Ctrl-H ‘_Cﬁri~H QFrl-H Ctrl-L Ctri-H
otrl-J .étrl-G Ctrl-d 'céri-J Ctri-¢  Ctrl-J
Rubout Rubout Rubout Nope None Rubout
Ctri-U = Ctrl-U  Ctrl-U Rubout  FRubout ~ Ctrl-U
Ctrl-A  Ctrl-A  Ctrl-A Cotrlen Ctrl-A Ctzled
Ctrl-z = Ctrl-z Ctri-Z . Ctrl-Z Ctrl-Z Ctrl-Z

-




B. Standard Messages

Standard action messages, the messages defined for CA, WA, etc.,
have already been defined for all users of INST (see Section IIF, p. L0).
Another set of fixed standard messages that cannct be changed is defined

for all courses.

TNST message D  Tunction '  Message
MM MC error message WRONG. TYPE LETTERS ONLY.
MM5 EQ error message WRONG, ANSWER BY TYPING A
NUMEER,
MM11 ' No-Tell message ~  NO ANSWER WAS WRITIEN.
MM Disk or file error I'M SORRY. THERE IS SOMETHING
© 7 ‘message T WERONG, '
MM18 Response tob'long TOC MUCH ... START CVER.
' - ‘(i.e., morée than 80

characters)

- MM19 Line erased . . .ERASED.

MM23 ‘ Course choice WHAT COURSE?
(coders only)

MM2L Temporary name PAL

' (for sign-on)

MM25 Name request for TYPE YOUR FULL NAME, THEN
automatic enroll THE RETURK KEY.

MME6 Name check for D0 T HAVE YCUR NAME RIGHT?
automatic enroil TYPE YES OR NC, THEN THE

RETURN KEY.

MM2E Drill time expired THAT'S ALL FOR TODAY.

MM29 Time-out message PIEASE ANSWER SCON,

MM30 Not enrolled message SORRY, I CANNOT FIND YOUR

ENROLLMENT RECORDS.




The last set of standard messages is the set which varies by course

type. For every new course type these messages must be specified.

INST message ID-

M1

3
M6

- M8
M9
M10
M2
M13
M5

M16

M17

7 Punction

Choice peint message.

Choice point hint
- megsage

Choice point error

message

‘Yesg~No error message

Bign-of'f message

~ True-False error

mesgage
Fo-Hint message
Ko-More-Hints message

Sign-on message

Bug message

Lesson not available

' Problem not available .

End-of-gtrand message

Number too long

o1

Example

. WHAT- LESSON DO YOU WANT?

TYPE THE NAME AND NUMEER OF
THE LESSON YOU WANT.

- T DON'T UGNDERSTAND YOU, TRY
. AGATN OR TYPE A QUESTION MARK

' FOR HELP.

. WRONG. TYPE "YES" OR "NO,"
COODEYE.
WRONG., TYPE “TRUE" OR "FALSE."

NO HINTS WERE WRITTEN,
THERE ARE NO MORE HINTS,

HELIO,
(the sign-on routine then
fills in the student's name),

THERE, IS A BUG IN THIS PROGRAM.
TRY ANOTHER PROELEM.,

SORRY. THAT 1ESSCN IS NOT
READY YET.

SORRY, THAT EXERCISE IS NCT
READY YET.

YOU HAVE REACHED TEE END OF
THTS STRAND.

(After printing the message,
the end-of-strand routine
then branches to the choice
point. )

PLEASE LIMIT NUMEERS TO 9
SIGNTFICANT DIGITS. TRY AGATN,




MPl  ©° Exponent too large EXPONENT TOO LARGE, - - TRY
: AGAIN,. oo

M2 Number base too large SIZE OF NUMEER.IS OUT CF
: : - BOUNDS.. TRY AGATN,

L M2 - . .Ready message . A
(This is the character
printed when the program. is
ready for the student's
response. )

Note: ID numbers preceded by MM are fixed; those preceded by M are course

variables.




C. Other Course Type Variables

A few other features of INST are variable and must therefore be
- established for each.course type.
Each courseifyﬁe must specify whether or not a student begins at
the choice point eaeh dey. If yes, a student is agked what lesson he
ewants &s. soon as he‘signs.en. It no, he starts 1mmed1etely at the pro-
blem he wes worklng en wheﬁ the prev1ous session ended
Another variable is the maximnm'number of trialseﬁer.exercise, This
is Lo be spec1f1ed elther as a number or asg ”MAX MAX is an extremely
large number 80 1t appears to the student that he has unlimited chances..
Otherw1se, the number spe01fles how many trlals are allowed. If the
rstudent uses_the maximum numbe r of trials permitted him, INST printS'the'
TE#L.ﬁeseage,-if anyg‘end.theﬁ.branches-te‘the”next preblem.

' The'fimeiallowe& perleesSion‘must also be set. The time is ex-
pfeseed iplminutee;'and aftef the_iﬁdicated-number‘of“minﬁtes the student
is.automatically signed off. He ﬁay»sign on again if he or his teacher'
Wents‘hiﬁfte;l\ . o |
o Eaeh.qourse eleo ideﬁtifiee.up to 21X named etrands as course
variables. The restart points of‘these.specific strands are saved. For
the coder this,means that there-may'be branches to the restart pcint in
one ‘of these.sfreede (i;e., BRCA L,0,0) insteadref a specific problem.
It'elso.permiteia student working_on-oneestrand to go ta his restart
point.in e'aifferenf strand, €.g., LES, by going to the cholce point and
simply typing LES. Other styands may be used by the coder, but restart
points wili net be saved.for stfands not specifically named &as course
Variebles.

The chart on page 100 shows the values given for these variables by

each course type.
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. Definitions of Other Course-dependent Variables

. None

" Course Type

0 1 2 3 4 5
Does student start at '
choice pecint each day? Yes Yes Yes  No Yes Yes
Number of trials alloﬁed
per exercise Max Max Max . 3 3 5
Time allowed per day _
(in minutes) : Max 120 120 20 20 120
Time allowed for -
response (in seconds) Max - 600 . 600. 180 180 130
Name of Strand 1 L L L INTRO.. INTRO LES
Name of Strand 2 None R H DIR SENT HW
Name of Strand 3 None X T None QUES Q
Name of Strand U None S 3 None None T
Name of Strand 5 None None R None None None
Name of Strand 6 . None None X None

None
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INDEX

Action Commands, 13-16, 18, 38-45

Advanced Ceding Techniques, T6-77

AID Interpreter, 80-81

Analysis Commands, 10-13, 18, 31-37
Score, 12, 31 '
Student response, 10-13, 31

Answer. See TELL and Student response

Asterisk, 28

Arguments, 5-6, 57-60

ASCIZ, 78

BASIC Compiler, 80

Binary File, 62, 73

Branching Commands See BRCA BRWA BRTELL ‘WS, and Actlon Commands
BRCA, 1k-15, 21-22, 25, 38, hO 2. 43, 59, 91

BRTELL, 40, k&, 57
BRWA, 1u~15 38 ho, k2-43; 59, 91

CA. 'See also Action Commands, 1k, 21 23, 26, 38, ho-b1, 55, 593
Macro, 78

€1, C2, C3." See also Actlon Commands, b, 38 Lo- hl Lo, 55, 59,
Macro, 78 .

Capitalization. GSee Punctuatlon

Carriage Return, 7, 22, 24, 83, 86

Cholce Point, 27, 43, 97, 99 :

Class1f1catlon and Order of Gommands, 10

Coding Language, 2, 61, 6}

Commands, k-5

COMMENT, $See also Mlscellaneous Cotmands 17, hé M9

Concatenation Character, 8k

Control Characters, 95- 95

Control Keys. See also Control Characters, 3

Counter. See SCORE :

CRUNCH. See also Miscellaneous Commands, 17, b6, £9-50

Course Types, 3, 93-95, 97-100 '

CIRL-C, 66

_ CTRL—Z, o -95

Debugging, 66, 68-72, Th-75

Decimal Numbers, 34-35

DEFINE. See also Mlscellaneous Commands, 17, 49, 76, 78, 80 81, 83,
8k, 85, 87, LT

Dellmlter See also Text Delimiter, 76, 78, 83, 85, 86

ED, 66, T2

ENTER 3, 9” 95
EOL. See also Miscellaneous Commands, 16-17, 18 46 h?, 55 o7
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EQ, 2k-25, 34-365 58

ERASE, 94-95

Error-in-Form Messages, 12-13, 31-33
Error Messages from FAIL, 68-70

Error Messages from INST, 65, T4

ExacT, 11, 21, 31-32, 58, 80-81

Examples of Coding, 20-26

EXER, 4, 10, 18, 22, 27-28, Sk, 55-57, 65

F. Bee False
FAIL Assembler, 66, 68-70, 72, 76, 78
False, 11, 13, 37, 58

GO Character, 94-95

HINT Character, 94-95
. HINT Commend, 16, 18, 21, 2& ho, 4h4-ks5, 52
HELP, BSee Hlnt

IFDIF, 87-89

IFIDN, 87-89

IMIAC Keyboards, 8

INSTRUCT, 1=2, 51 ' |

INST, 2, 51- 52 61, 63, 66, TO-TL '

JMPGE and JMPL. See also Mlscellaneous Commands, 16 18, h6 h? h9,
51-52, 55-56, 60, 91~92 : o :

Kw, 11, 26, 36-37, 58

LES, 73
LESCOR 51-53, 54, 92
LESSON. See also Miscellaneous Commands, 16 18 u6 u7, 57
Legson Driver. See Teaching Program .
Legson File. BSBee Text ¥File
Lesson Processor, 39 Lo, 61 62 65
‘Macro, 78-79 -
Lesson Score Counters See LESCOR
Lesson Number, 42, 46, 57, 59, 60, 62
LEXER, 10, 18, 27, 30, 54-57, 65
Limitations, 64-65
Linefeed., See Carriage Return
LOAD, 66-67

Lower-case Letters, 6, 8

‘Macro, 17, 76-79, 80-82, 83-86, 87-89
Arguments, 76, 83-89 .
Delimiters, T6

MC, 11, 26, 32-34%, 58

MERGE Program, 90

Miscellaneous Commands, 16-18, 46-50.

Multiple Responses,27 -26 -
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"N, PBSee NO

NEXER, 7, 10, 18, 24, 27-30, 54-57 _
NEXT, See also Mlscellaneous Commands, 17, 46, 50

- No, 1i, 13, 2i-23, 37, 58 .
NOT Commands, 13

NOTEQ, 11-12, 20-21, 34-36; 58

NOTEXACT, 11, 31-32, 58, Bo- 81

NOTKW , 11 36 ~3T, 58

NOTMC, 11-12, 32-34, 58

Numerlc Code 6L-62 -

Op Code, k-6, 8-10, 49, 5u 57~ 60
Numbers, 75 '
Ordering of Commands, 18-19

PDP-10, 61, 66

Percentage Score. See LESCOR

FPIP, 66, T3 , .

. PRINT Program, 67

" Problem Identifier, 42 _

Problem Number, 7, 28, 57, 59-60, 6k _
Problem Statement Commands, 6, 10, 18, 27-30
Punctuation, 6 . S s

Quotation Marks, 4, &

Readability, 5 .

REE, 72 '

Repeat 9k -95

REPET Command, 16, 40, 43, L5, 57, 9“
Return Key, 28

S (in assembly), 67

Scientific Notaticn, 35

SCORE, 12-ik, 16, 21, 23, 31-33, 36-38, Lo, 58-59, 92

SEXER, 10, 18 27 28, 30, Sk- 57

Slgnlflcant Dlglts, 35 '

Sign-off, 95

Skip, 94-95

Spaces, 5, 36

Standard Messages, 15, 17, 26, 39 Lo, k5, 78-79, 93, 96-98
Macro, 78-79 -

STDWA, T78-79

Strand, 99-100

Strand Identifier, 6, 42, 46 57, 59-60, 62, 6k

Student Response, 4, 10- 13, 19, 28, 31, 33, 6#

Summary of Commands, 57-60

Syntex Errors in FAIL, 68-70
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T. See TRUE

Teaching Program, 4, 61-63

Teletype, 4, 7, 8

TELL, 16, 2k, ho, 4k, 55, 57

TELL Control Character, G4-g5

Text Delimiter, 4-6, 8, 78

Text File, 62-63, 90

Text String, L-9, 24k, 32-36, 39, Lk, 57-60

Tolerance, 34

Top-level Commands, 55-56

TRUE, 1%, 37, 58

TVEDIT, 66, 72" o :
TYFE Command, See also Miscellaneouss Commands, 16-18, 46-L7, -

Upper-case Letters, 6, 8
Uger Number, 73

WA. BSee also Action Commands, 14-16, 21, 2k, 38-k1, 59
- Macro, 78
WR. See also Action Commands, 4, 38, Lo-41, 43,759
WS. BSee also Action Commands, 14-15, 38, Lo-41, 43, 55, 59
Macro, 78 ' o
WL, W2, W3. See also Action Commends, 14-15, 33, 38, 40-21, 59
- Macro, T8 .

EXER, XLEXER, XNEXER, XSEXER, 53-56
YES, 11, 13, 21-23, 37, 58

ZAP; 9""—95
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