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'f' j .VOCAL is a new larcuaoe, and as - of‘this writing has only been used

-

-1 INTRODUCTION - " Lo e T

’

In this manual, .we attempt: to help VOCAL authors to see what:

X N ‘
factors ‘will affect their overall presentation, and give some general o
-7 T4 o
guidelines for effective ‘use of ‘NQCAL. It is written by a group of

people who have used VOCAL over the past year to write courses in logic,

proof theory, set theory, prQbability, and social dec131on theory. Qur -

r -

writing has improved gradually as we have gained experience 1n using the,

- . o -

'
.

language. | We hope to provide new VOCAL authors with some vicarious

experience:so that their-progress maf“be a little more rapide  « . .
, L : . . : .
1.1 Course Desigf ‘ ' o S ‘ P .

.. - , ] -
’ . .

' to present matneuatical 5;‘ meta-mathematical subJect_ matter, ~in
. P ) ' ‘i
conjunction with a sophisticated automatic proof | checker. Ihis type of

i

- - - .

" course beaefits greatly from an 1nteract1ve, comouter assisted teaching ‘

.y -~ . ;i

‘environmentg . However, the recent rise in popularity of programmed

. . I % -
© m h

1nstruct10n workbooks for gollege—level ihtrodugtory - caurses in .

N S
.

psycHology, blology, and other subJects suggests that- VOCAL could also

-~
- - Y

be an effectiv* tool for non—mathemat1ca1 courses. Sh t of exoerience

SR B C

with other computer—a551sted courses, familiarity w1th ‘the workbook ‘type

N - o oo . -

" of programmed xnstruction Is perhaps“the best Hhckground for designing -

« - \".' .y e - ~

?.courses to be 1mplemented in VOCAL% SR :7 A L

: . (',u_ PP
Frequenn solic1tation of - student reSponses, and a gradual 1ncrease
v - : .

U e .
,4. L \\

.f

in . the complexity éf skm&ls required in those" responses,' ar 'the,:

. v, ‘ . ;
'hallmarks.of all programméd 1nstruction, -But VOCAL provides much more. -

=
~ L v . N

.f1ex1b111ty,_ even when 'restricted'rto. TTY - (teletypea, mode, .. than, is

- ) . . \
‘Qp0551ble either in a workbook or w1th older CAI author 1anguages. Thﬁs. .
” e . . B -
- 'g . ' - . ~ X - N ot
- Y S ‘ LY ° ~
- B 0 ‘7 - v
] . Iy _‘ _"’ ¢ Il » &. el P

. < - : »
. - . . - . )
- - . . . .
. M . - . . [ ’ ‘ - . R
q . . ~ b . 2 C . . . - - -, .
X, ) o . . . . . 3 . < O . N .
< o . \ . . - .
.- o - L -~



\ “VOCAL. 'Ihis manual can onl_y prov1de help in the latter cateeory.\\~ €

. Section L1 Lo . .' -+ Course Design

. > v .
- v ' . . -

Ve

.is especially true in the” analysis of wrong re,snonses, "as {is made *

. A M

apparent in Section 5 on Questions. While most programmed instruction

i

- has ignored the . entire area of diagnosing . errors, and' tradi ional

f N N

.person—to—person teaching can put. off ‘t!ealin:; w1th specific prob]_ems

g;_until they arise, VOCAL writing “lets o_ne take the midroad of predict:inczL

fa
the types of errors which will be made, and writing separate reSponses

4

for each ant1c1pated erro_r-. 'I_n addit-}‘on, the combination of _VOCAL s

~audio and -display facilities enable one to«go’ step by étepf through

) . . N

examples of complicated procedures 1n. a, very natural way. ; Al-though5 it .

is possible to des:.gn a course, in the sense of outlining the topics to .

be covered, ‘uthout taking into account these features of VQCAL,* -your

course will have a tighter structure and a more unifled style if you

- -

maké some decisions about how much error diagnosis will be’ done, and\

Y
- ¥

what kind of* .examp}_es w:_ll be oiven, whlle still in the early S'»‘tages of
L

course design. N . _
- @ 1 -
. p _ ~
) _‘?. ~ An obvious but important p01nt 1s that VOCAL is only a tooI, a very

'sophisticated teaclnng a1d. No amount of profic:‘fency in the language

bl .

“can bring d1rection and structure 1nto a uoorly desa. d course_ or make

[ [ T . .

Sense of a muddled explanatlon. 'A€rospecti,,ve VOCAL author should have
e B .

'_(1) a very clear idea of how the course he is. writing is organized (2)

a skill (or talent) for ex,plaining potent‘lally confu51ng material in a
s

way which students will understand ~and (3) a know’ledge of how to .make

N ’ v -

the, best use- of the *a.nteractive capabilities which ‘are- prov1ded by

‘%0', ) a

<

e
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.- _ » o o S
‘ \4. ‘ . ' k'cts*‘“ ~ . - o‘ . ) " T ' =
‘o l 2- 'Reviewiné"yﬁuf Work . ¢ . , ) i
‘ "_ " . ] / ~ ~ \... . . ’ . ' P
> It is difficult enough in many cases, to be able to effectively

— b . . v

and objectively review the faults in one ‘s own writings. With the added

. dimensions that one 1is given in using the . VOCAL languége, this. is‘.

uSually even more difficult. The beginnino VOCAL author is often

e e R e i e e e an —_— e e e RO U S U S O OSSO SUSSU — i e e et o et e .

oblivious to various perlems in his organization and use of VOCAL which \?,

- . . .

make- the presenjﬁ%&on of. his- work irritating, inefficient, or

unaesthetic& Cextain, approaches he may take will turn out to.be time-

.- : - O o

™~
consuming and‘yésteful for him as well. ..One partial sqution for the

v

S author is to alwazs have his work reviewed by a second party. ‘A furtheru
T - ‘ |
' answer _ is supplied by the' present manual, which is based upon

- . __.observation‘ of the many sorts .of errors made by beginnihg authors.“

. AN T ' )t o
. WARNING: Unfinished TVEDIT _ A S SRt
] P ) AR
' f ,
/... 2. SPOKEN STRINGS - S - . Py
. c ‘71‘ . ’ ! . L , . /"A
//;/ ; Ve It is a hazardous VOCAL practice'to assume that. the prosody program ) .
- U ,- LS . . . R 5. _-/. i ]
“.  or the-persgn-recording speech segments for Long.Sounds dade will be\ :
able to guess how . you want abbreviations, acronyms, “or Special\ ymbois

e 3 s

' Sk {;:3 :
* to be pronounced. ConseQuentIy, all such words ‘should be written out .
s ‘-explicitly in the férm you intend them,to-be‘spoken.' In particular{
. ‘anything which is to be spelled aloud should be w'ritten with spaces ‘w

- o N

between the 1etters. Single quotes should.be put around the resulting
~ -

r .
phrases to 1ndicate to the prosody program that they should be parsed as’
-0 nouns. (Quotes Wlll also warn a gpman reader that something unusual 1s
: ‘ . 1 I ' -
- coming up.) Here are some examples: 7z . . . . S
o v - q
* ’(5 - * ! b_ $ < 4'
. N . ) .
. . Q\@: 3 < ( \ ’\" «
* 4 s Y o g
e ’ » .. P ~ =g - .
- ¥ ~ye ~ 3 S . 2




~ 4 .Section'2 T T .o _ . SPOKEN STRINGS

. R BAD FORM - . GOOD FORM . .- . ‘ S
. .7 " 4 - ‘peint 77 %
_ : ‘ - Rule‘AA ‘ ‘Rule A A° : .
o N "X star”s ¥, . S,
' BN (2 * ‘number 27 or ‘sharp 27 . o Ly
*  Dr'. Jones o Doctor: Jones e "_ -

- . . X . . . : ye - L -

“”f;"""”““”f;‘”‘_" One ‘should" also avofd includfng in” speeqh segments abbreV1at10nS'

’ “e.gf"; wnich are‘neant for written.text;zUse"?that

‘ _ is! and "“for examp%e _instead. ‘ . T T B -
. 5 .

i . " Numbers which' are longer than one digit should also generally be

| :written out as- words (or as comblnations oflwords and single digits).

such as: 1.e.".or

No matter what digits—to—words éonvention is used by the program, it. lﬁ’

-
> b

- bound to be 1nappropr1ate 'in. some contexts. For example, the number
”263“ should probably be read as “two hundred and six" -if. 4t nccurred in.
“ / . e .o A
S .
‘\\ the‘context: ﬁLastLyear, 206 students enrolled in this course", . and as

'gfb. '4_‘ “two oh six" in the context: "In Lesson 206 we intrdduced the Definition

o of. Subset." The task of making ‘such distinctions'%roperly belongs to the
. . ; . . ' . . A v °
: ' . # T . ’ L C el !
' . lesson author, ratEer tha? the program or the person recording fér Long
sy =T L ‘. T ' .
-~ -~ Sounds. : -7 4 . o - )
- e - -, - . - .

" 1f Long Sounds mode is to be used, speech segments should Be broken

-

. .. v . - X .

N ' whenever possible at natural pause$ or constituent bou?dariesl Since

<

) - - ”~ . N 2 5 -
each stripg 1is Trecorded - separately, this -practice will make the f’
P P > . _ ) . B | . A -
recording easier for a human reader, and the speech will sound more

. . o . L ' . o
' natural when the resulting Long Sounds’are output. See the sample code

L - ." in Section for examplesﬁgf properly broken speech segments.

L4 a B .,
. M. - +

_ !
s - \\ T, a . - ' ) . 7
. . ) :f«/ . ' . . } | . ‘ .
» . ’ '.. - . . . h i M . 1)4 ' \I.
Ain < (1), ; “ ‘ “
ot - The way in “hich multlple—dlglt numbers ‘are pronounced
‘Prosydy @and Spell Mode has been changed several times. Gurrently, T2_6"

b _ . woul be read as 'two'zero six" .

-

c—‘(‘ﬁ

S~
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3 DISPLAY FEATURES o . - :

i . N : . P .
S 3 _ "]
. 3.1 The Screen ) ) ' - ) -\\'

The Datamedia ‘screen holds 24 1lines. WhenAa_stud'ent is in a'

lesson, the‘first line will contain the lesson “header. iﬁ addition, a

~

avoided;iﬁ at all possible. ' .

e e e et e e ____Ar e o e e —

"Mark Line" is automatically placed between the scroll region and the

blackboard (i.e., template controlled) region. The Mark line is blank

3 -

‘until a Qor M opcodeﬂfills‘it with a row of widely Spaced dotst This

leaves 92klines to be allocated to- the scroll and blackboard regions;

three of these should,always'be reserved for the scroll region since

)

-prompts such as'the one below take a minimum of three lines: -

» l"l ¢ ' . - i ‘ . .
[Type ESC to continue, -"A to repeat.] - : -
% , . : *
‘ ' . .

.

-

%

L.
divider line before the student can see (them (1f all 22. lineél\are

' This limit can be erceeded, but the prompt;;wi 1 disappear behind the

included in the template, even the * will not appear). A verbal prompt

would therefore- have to be 1ncluded at /the end of each hold. Ihis ’

practice would probably be very'confusing to the student, and should be

S

\

Although the source file mav be written with the'maximum aumber of -

. T o : ¢ ' i " R
charactersﬁper line permissible oy your system, the coding for VOCAL

©

’ display nxanipulation limit-s the width of the students’ screen’ to 72

-~

characters. Positioning the TEMCHAR's - Z ) used ifn the display region

s
on the seventy-third space in the line Wlll help tq’remind the author
.. - % N ~
that his display space ‘is ligited to that. .. .
-~ s ) ‘5
A < T v ’
v L
.’(l' ) *
s 2 : .
5 » ,l -
- [} :{ -
- - 9 L Y > - v

..So the maximum number of lines, which shouiilgo in a template is 19.



v
4

Section 3.2 >\ ' * Typing in the Scroll Rqﬁion

Je2 'Typing:ig-the Scroll Reéion : .. q\ .i\>~

e

In T and TEM opcodes; the space immediately folfpwin& the first

quotation mark corresponds to the first column of the screen. Since it

© is impbssible'to put this space ‘on the first colamn of the“source file,

CODE_;»Z.J. ' .' ‘ ' : | ./; - .

. -

care must be taken to avoid a "shifted over" effect. For eXample, the

author of-the following Seggent~may have wanted the first line/tO;be
\ ’ = : i .
.. R . T -
longer: '
. t

(E 4) (T "This is a multiline typed string which will appear on the

‘screen as having a gap at the end of the first <line, since that line

will start at the left margin.")

~ OUTPUT: 3 ¢ L ..

This is a multiline typed string which will appear on the
screen as having a gap at the end of the® first, line, since that line
will start at the left margin. .

“
y

iye~Way to avqid this problem is to- leave 'a blank line when you

want.to type a multi-line message in the scroll -region.. Thus:

(E 4) (T " R R
This is a multi-line typed string which w ll line up. properlygsince
the first 'line' is left blank. It ooks neater in the, source file -
than making the: flrst line extend’ 'fa than‘the ones below it.*")

In fact, you may want to make a practice-of puttf%é a blank line even
- . \ : . ’
above single line scroll messages, to better separate theﬁ.from lines

the student has typed. .In some sitonations; such as typed hints in a
= P .

they wouldimake‘the student’s work,saroll away soonere. Yﬂ these‘cases,

. . - -
- . . o

we recommend the,folloWingffb:mat:

mnt (¢~ | ( .
“"First derive the formula: <formula> using an indirect proof.'')

- ’ . ] )
If more than one line is to be typed with' this format, remember. to

mentally shift the first: lire one space to the left.
1 . ot e

T



, -

“

P

} .
. . ’
-~ 3§ . -

'-should be used. Again, it is importanﬂ to remember "that the top// ne

AA A LY ) ﬂuLllUl\ dialiia L

)
¥

3.3 - The Format of Template Strin

AUXUVOL 4Ldy 4J7 0V

The TEM opcdde is also sensitive to the way in ‘which the' quotation

. ' % s .
mapks'are placed. ‘We’ recommend using the following format:
] - e '

- (TEM- "™ N

< 1 to 18 lines of text > . : B |
., - . . i .

s

téxEJ;n t?7 screen. !If the text is to be &oublespaCﬁd, then two blank

iines should’ be used to éeparate header and text. Situuations where no
blank line is wanééd will be rare. A possibfe exception might be where

. . . L L/ . ) 3
a template will._be used to. contain a line or two of auxiliary text

inside a deriwvc ¢!-~ss opcode, since in derivations itjis‘impoftant to

leave as much scroll space as possible for the student to work in. In .

y . i

thése cases, the same f&?mat which was regommendgd for the T opco&e

- .

-

should be shifted over to the margin. This’is especially true when

'

using subarea markers, since they must be lined up with the abbve line.

For }&ampie,‘if'we have Ehg followizy (u:mat:

"CODE: ) o : . T -
(TEM,_fThis line, “|°, is to correspo-< to the pné Below_ ' Z_
. A o L - - - .
" This line,” “[7, is t correspond to the one above . . Z1_
~. b B . ) . .
[ YIS : : . . . b : ~ ' K

(T 13 (B & B).. ‘ s -

- -

LF]

then the ;ém@late that will be printed out is?

L4

OUTPUT: . - : N ,
. U ‘ = - ‘
This line, “|°, is to correspond to the one below i
This line, J_, is to correspond. to the one above . P ‘

Notice tKat .the qdotation mark ;at the end gf the,template string
should be flush with-the left margin. . If any spaceé occur before the
: , e :

AR Y

v : L. . . -

.
. - . N :
B L . . . A
. .
"
- * v - N -
) ) . ¢ . : . N .
- 1 N . [

LN ‘ ? <L . - J

-

" 'This format will give a blank line between. the header and the actual.



a e Section 3.3 |\ > .i1he rormat ol lemplaie oOLrings
.\J * -

¢ . AR ]

mark on a new line, they will cause a blank line to be prinécd. - 1f -the

. - ks N 4 .
last line ofzﬁhe template string is a line of area markers, it is also .

~

possible to put the second quotééion mark at the very 'end of this last -

A - ¢ .

line. Icféandot be'placed'at fhé end of"a line of text which is to be

.displayed, since aay character which olcurs dftér'the temchar marker on -
: ; — { - ’ ) r

the same line is ignofed. ~ ; o . .

. . w . PN . - ) . . .
These factqors are not really any problem for the second stringfof a
. ’\ -

o - . 4 , - , - )
TEM2, since that material will not be appearing onﬂthe'screen as it 1;.‘
. ) — T - . Y °

N : One note quugh;'two quoEatiQ% marks printed together (") 1is VOCAL’s

way of butting-h quote hark_within a string, so the following format

o _
will not work:

-

. (rEM2 " o : .- . o
‘ - <template string text> .
tese - :

7 - - ~

N
<overtype string ES}:S - -

.
-

» ) -

T . 3.4 |Mnemonic Area Nawes S ' :"4 . '/

are writing the diéplay actions for a template,
s } : . ) - \

_ 'Generally, when you

- ~,

the ;emplatf string itself will no longer be yf&iblg on the screen, and
it cam be annoying to have.ﬁp‘ ump” back and forthrfb phqcﬁ‘fﬁe names of

areas you-ﬁant to brighten or overtype. A careful selection of your

. : . Do . -3 :
area names can help alleviate these difficulties by making the area
¢ . . . ] .
= : ’ - N \ - : ’ "

hames easier to remembér when it .comes time to use them.: \k o N -

' The best way to name full-line or -multi-line areas is to number
them from !l towards 9 on the first template string, and try to reserve

-7 ) N . - . . . : s =

Zidigi; numbers for areas in the second'(ovegpypei string. The numeral

’ -

. . +

0 can also be ésed as ‘an area magker,'if you need 10 names for thé first =

-~ - string., Lines;yﬁicﬁ'will never ée-caILed-bylnuqber, but only by theirt .| |
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R K . . .- . - .. . ; .

~ A : 1 sl - . T .

- . . . :
- ) -

R = subarea names, can be given very large number\s so that _the small numbers s
; ,-will remaln, ‘for namlng areas wh1ch:w1ll be called by line.f-*«

.\l
- - ' . .. o ‘.

- T The reaSon for reserv1ng 2—digit numbers forsthe qyertype, str:mz ‘is.

;
. T . _ \(,b .

e that they ‘can be used \systematlcally /to indlcate which 'l1nes w1ll\
o o : VA P . N "

- 'bv‘ertype .which Q"ﬁher li‘n‘es,' 'a;ld }n .whieh ord_er.-. Oneé good_ way_t to-do th1-_s .

BTy

PR 1s to ov\rtype area n flrst w:Lth area\nl » then with -a'sea 'n2 > 'and so’
B R, e TED % g o ' -

W o 1 > AR . .
IR . on. This meth'od feels- the most naturaI, ,,31n8:e~ each overtype sequence 18- .

Se " coL
] e 5. R . - . . -, . v ». L 1‘g; \ ,.‘; - . . -

in ordinary c'ounting brder.'r_'-HoweVer, io’r tempriates wi‘th 10 or more ST

~

s
- L4

areas 'in the- flrst strlng to be - typ‘ed by 11ne number, :&t has 'several;‘ -

el sharp dlsadvantages as compared to . the alternate met‘hod of overtyping.

< - .

area n first wn:h area 2n, ;hen w1th area. 3n, and so on. The f1rst is

.
- % 3 -

P that if you use 0 as an area nane, “it 15\' 1mpossn._ble.to overtype it with.

. .-,
- - . - R
. . < . - - S - . . - . -

...' ) .. o . L. e - . .- e ’ : h
S an are& named, 'says, "02" since that name w1ll be -counted the same as

°
. - ~

"2"‘ wh:.le it is qulte poss:.hle to overtype 0 with 20.  The second,

- I

dlsadvantage (for many-area templates) of the first method is that it

A A )

- -usually ﬁ'ses some numbers in,; the 80°s and 90- s for oVertype areas, thus

making it hard to choose a set of "very large numbers to be used for

- TN

e
llnes which will not be called by number. _ (Under the f£irst method,

. : : .
numbers like 19, 29 and 39 can probably be" used for this purpose, but

.

that’ s not . as convenlent or as v151ble as just ' us:.ng the "90° S. ) And

-

.

f1nally, the second method enables you to use 10, 11; 12 and so_ forth-
b .

- - w . -

Yin the first template str:.ng, while the f1rst method necessitates

. T

A "R s -

Jumping from 9 - to the 19—29—39 ’sequence, since ‘the early “teens are

) reserved for overtyping area 1. Whlch method y0u choose will probably

. ) "." . depend on how common it is: for your' templates to th of areas,'
but you should deflnltely choose one and st1ck to it cons:Lstently. ;

. »
R -

"_:For templates w1th a lot of snbareas, the best method is to name -
g ' . .w“- < . ._‘ ~ N \. . '- - ‘. '

D 4
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Mnemopic Area Names

orl

. -\ .ol . : ' -~
.. them from A towards 2 .in the. order they will pe.referenced. One good

-
»’

- . 5 . . 7 . R
mnemonit .for “ovértyping subareas is to- use .lower .case” letters as- area

» - . : - - . . :

markers in the second string;-and, for example, (OB'D d}) If- there are
. . -~ . - - ‘ » -.Q' h - ~ .

I3
- -
. -

"’just .a few subareas in the-template,~an alternaté way of naming them-is

. 5. L v ) Y -

. ~ : . .- ‘ .
“with some letter,suggésted.by .the text. in the area.. For example; if at
. . . I [ . . ~ * AN - N

>
- [

» ~ Ly - .2 .-
B

-and’ “'invalid”, n-auung: the area contalning valid" A AL 'and -thef*area

-~ A
‘

cOnta;nlng "1nva11d" "I"; will make: the names very easy to remember.

2
-

i

- . . \\" ) . ] - - . 2

3.5 P051t10n1ng,the Text : R .

1 B _ . S . PR 3

*Generally, -even 1f the d1sp1ayed text is fa1r1y small, the author

., ~ - - P f,

"will.nant to use most of the screen "in the blackboard reglonlrather than

-
.

. . - - . cn e . - . . .
_ some points in thé;exercise you will-be brightenihg_the words 'valid"

the scroll region, by double spaclng the text and surroundlng it with. i

¢ , -
‘ .

extra blank ‘lines.’ This will usually g1ve a less cluttered appearance

- to the screen, as well as clarIfy what is. expected of the student by

.covering up,the old prompts and student responses. -1f blank lines are
B : . s

-

to be added to increase the size of the blackbogrd regiopy of them

should be put belon rather than above the text, sincevthe_top of the

3

screen is closer to eye level. -In TEMs which contain/only one student

: . S
s, - /;

.

input opcode (this includes ‘HOLDs), these additional bottom Xkines are.

. . . ! G ‘. e
unnecessary since there will be no ”old" scrollamessages to cover up..

.l’{ \‘ ’
Ve

- ~

) :
The best’ size for the scroll reglon is that _which w111 allow only the

-

g

‘current “‘nugractlon messages to appear, 0f course, 1n a derlve—class

"'opcode, the 1nteract10n will be - qu1te 1engthy, so the author should make

- r
every effort to'»haVe templates within suc opcod%s, be. as short .as
. o ) » ; “ \:‘_‘ | - } ) . ’Y‘f ‘
possible. o . _ . o .
N S £ v s . : ' -
R ¥ . :
B 2 - s
- " N a .
10 .

Kol

AT

X

LTI
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. 3~6- : Erasures and TEM2°s 5 . . .
L - A SR » T ' i . . °
. - A( ~ e
N T ﬁ'ﬁNote that at this point, overtypmg a multili’ne area w:.ll be done
- *‘P'] 3 N .

- line by line, - That :Ls, the first old line will be replaced by a new .

-

. - ) . one, then the se.c.ond old line réy the second new -one, and SO on. This
. . .}, C st \—I ’ * f
T _results "in, a rather me’ssy" "flashing effect. It is _better “to’ either

- - - . A}
(3 -

erase the old"érea,- theh overtype' the old with-t'h'e‘ new, or _to _o"\'rerer-as'e

1Y

N h.e old with the new_, then type the new area., . n ST = :
: ) -g-. . - , /, AR - - -,..‘ ) R
: I Whenever the entire screep is to be blanked within an exercise, it
. & ‘

- » . . - .

is better to use .a new template than to erase and overtype w1th new
» 4 - .

materiaf It is far ea51er to work with a new template than to try to N

° S
deal with . the growing cbmplexities of’a doyble template, a TEMZ.
: <&

- T Moreover' when a student ..epeats a section of the exercise (with A),

- KA
bd .
-~ ~> L4

- the displa/y‘act,ions from the beginning "o‘f. the Tm up vto» the ‘time of the -

% HOLD are repeated g0 as to have the-—'s,ame initial \di*'s'gélay.._ Starting with ®
‘a new 'IE.M results in less of this sort of screen- retyping‘:, There are

»

* only two times wheie it seems warranted to do a complete erasure. On%
- is when the author wishes: to keep the material in the scroll region on

the screen (say, in a derive—class opcode), and the second 1s when the

»
‘r

. "era‘sure is -desired inside a HOLD, for then"it is impo_ssible t_o“ get
- . : Ca, . T e

P Y
exactly the same effect’ with two. distinct’ \'.T.'EH Se These condltlons, .

~

. however, are fa:l,?l/y rare, and can usually be dealt ‘with in another way
. k¢ v o -==’-% .
- almost as easily. o R ' SN
Even wh,g.n a comglete erasure is not wanted, ‘1t may' still be better -
n o .
: to start a new template and retype $he unchanged lines rather than use a’.
) !\c e . . ‘l./ : ‘\ )
- double template. The factors that would tend to keep an autho;: f.r

7r,- .

BN
AT

beglnnlng a new- template are the number of llnes that mus% stay on-the

a0 :Jscree'n, ‘and- t_he."_amount of discontinuity, 'introduce'd into sthe flow of
information by having these lines erased and, hen retyped.

’ ‘ - -

x4
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L

N For. example, suppose an" exercise contains a question which is

‘ . - . ¢ - . . . . . } . . . » .- .
P ¢ - ., displayed with one 1line directing thé -student to select*3ll- the
R 'expre{sfiok satisfying some property, followed by a. lo'ng‘ list ~of ,
A_WJ’. _ . . e 5 . ‘ . . = ) . ) .‘! -
Lol choices. If this is.to be followed by a second question which asks the ”

student t‘o sele(:t from the sSame '1ist the expressions ’satisfying a’

O IS . . o ° \ - .

o N -3:‘_ difﬁerent property, then i Would- probably work better to use a TEMZ

- > and Simnly overtyne the first: direction w1th the second direction, ‘
S -~ - ~ : ' ’ ' - Tl .

S~ leav’ing the list on. the screen. Tbis will move quicker, and since it

3 - Y ‘."'l

) N e : . b4 . N B .
- - . .
NS 74 . . ., - - ~ 8 & .,

SO will be ol_avious'.“tﬁat' the 1list was not retyped, 'it will also "free .the ‘

] . 'L . ) > M . i . :
T _ student. from having to xeiad the new list to discover tha‘t it i§ the
,same as .the’ “old 7 list. - Howe%rer, if instead the second question were

.
-~
/ -
i M N - R \
I8

o to use the "same directioms, but a different list of choices, 'then '-the =

number of lines which change would be sufficient to ‘warr_:ant e new’ TEM, -

- ., . and probably a new exercise-as well. T B -
o . | . 7 . .. o . /V )
ToeN K
- 4  QUESTIONS ~ S SN
: - ' o e S : . - v ’ = ,
. Questions in VOCAL exercises will generally fall under one of ‘four

- c_ategories: multiple—choice, true-fglse, translation, or” short-answer. i

e - _ _
Effective use of each .of thes\e types of questions, as well as ‘t_he CQ

T < ., opcode, is discussed below.. '/ A &.
L o7 ’ to . - . ’u‘ .’ I}K
Ll . o~ o s -
. v P ) ) 'f ~. {l X - . ' '
~? W i S
> c o 4.1 - ) Multinle—Choice Questions oo S v . . e

- . ~
. . ~

Ihis w:.ll probably be the type of question you wil¥ use ryost often, '

since the - answer_ .analysis available‘.in VOCAL “is most -suited  ‘to
N . , : w . .

~ - ~ 1 -

’-situations w_here all the possible student responsés‘ can be easily ‘

N .

‘item"ized.- ‘A ’qxxestion_should be typed on the display followed by a list

- - . . v

"+
P
L@

U ‘Section 3.6 - e @ 'Erasutes\and ’IEiiZ's - VRS

o
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. questlons, and algays type»it in the scrollh\egion. The studentzwill
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»
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y ° p g - -/ . = . .' C e, : : . .
of lettered or -numbered choices. Some questions will- contain only .one,

. . LI L . . . .
. . - = . - \

gorrect choice; inhothers;‘the correct answer will be a list of several
. . ] - - &_r. .

~ . . «

choices. Here is a list of."the tags.and .answeérdnalysis opcodes most

. . L.
N - < ~ S )
-~

useful_for-a multiple=choice question with  several correct choiges. . * .

: student with part of the <aga1naction> with the result that he-. Wlll sit . . )~

. . e
INIT - ((S (T 1) - c e B :
. °. - . "Which of these ) SR -] P
(T "Type the letter(s)\indicating your response.“)) -
R <number of reasonable” wrong answers by single student> - o _
A _ (ALLANS <all, correct choices>) . S e R B
CA - ..<action> R T
WAS ((ALLANS <subset of torrect choices>) <action> e e
(ANYANS <ancorrect choices>) <action> S _Li T - ' :
. ¥ (MAICHANY) <action>) R L . Lot
" FAIL-  <action>, . %; A S K
Several things should be noted about&this list.. Fi#st, decide upon: -
N 2

"~ -~

a standard string to! use as. the <promptaction> in'all multiple choice ’_' v

A‘u

-

get used to seeing this prompt and know that\whenever it-appears, the -

-

o .
computer is wa1ting for a response “to the«’question on the screen. g

?\

RN
N

Widely varying or spoken prompts may occas:.onally be confused by]a

7 -

¢

waiting for further.explanation or’ prompting. -

4

PR . -

Ve 4.1.1 Number of Repetitions Allowed ' ; 7:‘ . RS

-

The - repetitions ("R“) should usually be chosen as the maximum.

0 Y

number of wrong responSes wh1ch might reasonany»be given 1n sequence by
ey L

;“‘ B
AN
a student trying to figure out the correct' answer. This way most .

students will eventually get the right answer. without being told whiéh

. . -

is - of course better for morale.

~= . N s 'é‘

. . R -

"4It should be clarified what  we mean here by a reasonable sequencg/{
of‘wrong responSesy For example, supﬁhse there were flve letters to
choose frqm, and the wrong answer analy51s.only 1nformed~the student

N - - - .
X . « . L -
- . - - N
- N . - . . . . - ‘ »

T %
”

. . -



sl . Sdction 4.1.1 o _ ' _ ‘Numberxéﬁggepetitions Allowed

vl

- . - . .
5 - . . > i -
e v
s

. . . R v."‘ . .. s
- : whether a response contained a wrong choice, or whether it  was

C - . . . . , [
. . . R . e . - . Rl

/ . v incomplete. Thenrthe student”couldfalways use thejinformation'from'thei,ﬂ R

-

analyses:to flgune out the correet aaswer 4in flve tr1es, regardless of

B . -
-~ A «

the questien content. But this«does not mean that“R should be 5 o

X . - . !t s
L ‘. .
Because it is- demorallzlng for a student to be reduced towflndlng the
- » i ' ’ : ' R
S .j‘v°fanswer by nmaas of such a process of ellmlnatlon . A-"reasonable N
A . " -3 . e . : s - ~ l"'. 7. ".’v .
2 sedpence of answers is one- whlch-takes 1nto account the content ol'the Cs
. B . .o . \._}. N “w : AN y R
- E cholces, ‘and 1nvolves at each step the use. of another major concept of -
. < "/ . -
the 1e55on5 Far from belng demoral121ng, thls klnd of sequence involves .
TR a generally'gratifylng process of using the knowledgefone has acqulréd,, e ;“

Lo T . -~

of determining which of the concepts presented are -relevant to’ the

question. o B ' o . ;1. : - I
. S ‘ ) ) . . ‘€. L .

K e For"exahple,'”if " one had'fjust presented._the ruleS“.for omitting

L4 . . v

@

- : . \
parentheses from formulas,‘a multlple choice: questlon mlpht be glven in

-
v

whlch each ch01ce con51sted of a pair of formulas -_— the left oﬁe fully

'..//ﬁ?x\ papenthlzed and the rlght one with some parentheses omitted. The

- . . .
o - 0

student could then be asked to 1nd1cate Whléh of the palrs omitted all

the unnecessary parentheses ‘and ho others. There are probably 3 maJor

.3}concepts which can be 1dent1f1ed in thls 51tuatlon.u (1) retaln. all

<

- . parentheses‘ whlch cannot fbe replaced " by connectlve precedence

B conventibns; (2) reta1n all parentheses whlch cannot be- replaced by
.- . N

. : . . \
rlght-to—left convent1ons, and (3) ellmlnate all parentheses whlch can '

: i . be replaced by' e1ther of these conventlons. One ‘can aSSume,gthat a

- . . -

_student starts out w1th at least one of these concepts, and should set R: )

BT N . e, g . S,
= 3 to glve h1m a chance to acqulre ‘the others. (Assumlng_that the
. . ’ ' % . . . « T
: cho1ces permlt each type of mlstake to be made ) o - :
. --\\_’9 - ° s : ’ ’ -
R R There are 51tuat1ons when R should even be smaller than the nunber e
- L Coe ) R o ) A\ N P o S . ‘
- i ‘ < 14

- : . R . ‘ - :
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of important concepts 1nvolved. Occa51ona11y, you will. want: ta point.

A > .
. ! P - ‘e - O~

- N v out someth:.ng about: t:he partlcular ‘ch01ces whlch the s’Eudent: omit:t:ed >

and in thlS case repetltlons would ‘be useless §1nce the correct: answer

< £ B
g \ PR

Lo . would haVe‘l been crevealed 1n t:he first response .ana1y51s anyway.
-' s » ‘ o . ‘-‘ - - >A
\.. when questlons ~are 1n-‘c1ud'ed before all t:he -1

¢ . -
: . & - P T . - .
. . . e (. . - L N

"7 _answer tbem.wirh certaint:y .has been present:edv (in 4 "wh’at;”ﬁo you think

N . : - - .. < . - . .
RN . Lol LY. ~ . P N

> A s Y .
A £ w111 turf- out: to be”"°cont:ext:) repetit:‘ion‘s aref‘_nncal-led‘ for_s Mos'g:

And

« - quest:.ons,- anyway, will probably be simple enough t:hat: t:hey only 1nvoIve
. ' ‘ \; R

, L one 1mport:ant: concept (sfome will 1nvolve no major concepts,

. . . . =

~

: 1nc1uded Just: to a,]:,}ow some interaction durlng a
H - . Na
) e

R should+ simply be left'at
. @ ] . .

~

't:he majority of mult:ip'l_e-—choice questions‘,

cy

' ' : R . N
its default value of 1. - L . L i
R . . . o < e

“On the other hand,
‘questions, R should be somewhat_i gf;§:, tiran the number of '"reasonable”

don“t want to take time 8o think about a question. .Most of us prefer to
. . . . .. . o - . . ) - ' .'v 3

stress ‘cooperation rather than coercion, though, presenting questions to
. .t : 4 j . , a Q. ; . . . )
enable st:udent:s to get: feedback- .on .their understanding of the text,

rat:her than to force them to thlnk /a“b ut it.
. repetitions you specify may be ‘more a matter of your educational

philosophy than it is of- eff_éctive 'VOCAL usage. .-

In short, the number of

[y

i 4.‘13 2 ~ Wrong Answer Anal.ys:.s
o R ‘ 'I'he wrohg answer analyses w111 generally 1nc1ude t:wo t:ypes. “a
. . P _ . . .
5 - sequence of ALI.ANS s to cover res \ 'ns,es which omit-'f'o%e or more corr_ect:
_ ch01ce but cont:a1n no 1ncorrect: ch ices, and a ‘seqyence of ANYANS’s to -
S : Cover re'sponses which contain an idcorrect choice. Note that when only
. =% -7 ~ 1
= ST ‘ ’ = l
> N Y
. - 15 . -
Q - -

Augusz;?s,- 1978 -
Sy » :

nf ormatl-on necessary to

5 ¢ " -

and be

dry spell”), \sﬁ for -

some authors have suggested that on major -

?rrong_-responses, ‘to discourage 'random_ éue\ss\ing ‘by “those, st:udent:s‘ Qv.:ho .
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Section 4. 1.2 o - . ' " . Wrong .Answer Analysis

- - A : T AN 3 “
. . . . . }
:

ie -

. b <. R ‘
i 5 .

_one string argument appears, ANS has the same&effeWas"ALLANS Since

B - A ST ' )
. caf';/es. One “lz‘xtle “trick_'. should -be - mentioned

- © f =
. - .

sequenCe of ANS S which each contain one >argumeni:, and _caUSQ the"'sa'me,‘.'
. 2 r- S

R

action, can be combined into‘one multi-*argument ANS as beIow. . -
T .- }(QOMMEN‘I "Ihe follow:m° list of analyses is ineftzitie,nt ") .
R - |
ok ;’ (S "¥ou, got ‘one . of- the correct answers, but there are: more “) Lo
S (ANS ueny T oL K P : . . e

" (S '"You got -one of the correct answers, but there are' more."')
- , (ANS "D") . T o ' :
. v " (s “You goto, one of ‘the correct answers, but there are r;r)e.'“)

. -
-

(COI'II'IENI "'Ihis anal{51s is: equivalent but shorter. _) .
(ANS llAll IICII IID") 1 . - - .
(s. "You got one of. the correct answers, but: there ara more “)
Lt . /
. , ' . .

Reme'nbe.r that whenever ,the WAS tag is used, .the’ 1ast response

AN
analy51s opcode sl'kould alwazs ‘be MAIFHANY The random default reply to

-~ - :

-a 1ncorrect answer lS generated only when no WA, WAS, or WAL tag is

T»pres'ent,' and in fact, é’f the - student " types something. which B che‘s.
R T ~ ‘
. . R \ . . O

neither the correct .answer .nor one of the listed wrong answers, this is '

&

treated as 1f he had typed only an ESC.” A new “*° line appears, hut the.

0

<promptaction> is not repeated and it is not counted as an attempt at

0

the question. So uSing a Wrong Ansvier SeJ.ect: without a MATCHANY may -
.. ° - B \ V

cause a -student who_ is -unfamiliar with th%. proper format for responses
to get 'stuck inside _a' Question. Thus, 'whenéyer the preceding sequence

_ o A - v , . _ o,
of‘opcodes is sufficient to cover evevry possible‘ Subset of .choices on

v. the list, it w111 be helpful to' the student to make the MA’ICHANY action

¢ b .

" be a reminder to separate his ehoices by coxﬁnas or, spaces.

. “
» - [

- !Ea/p‘ in mind that the FAIL action w111 be, executed 1nstead of,

~
.4

rather than in addition to, the appropriate wrox‘{g anSWer analysis on the

IS ) . . } ; \-._r\ PR

.
!

‘in" this context —a

E

"
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. ' ' - Zoas . : - K4 e e 7
final attempt. " So it//sh‘ d noti'f " the studeant that hds response “is
. y b :
en \ : .

v" . wrong, as well as inform him of the correct answer. o :

;‘ > f, \At the end of : Section=4 6 1S'a lenathy example of the use of CQ
4 0 e . X
< L. -which includes twgymultipfe'ch01ce questions. o L e
L T P . ;T ’ o . .
4‘,‘ [ \..-J R - K " - . .o -_u;.\ : - - . .
._.,'.:’ oo . o : s . ‘- 7 . . .- v
2= L k2 True—False Questions “\\\\ .
T T g =
;': R True-fals;/and yes‘ho questions arﬁ‘so strai°ht£q§ward that there
. ;723 "'-_g .- .
W T is very Ilttle t\\say about them. Use the A tag, with either (AFFIRM)
L T or (NEGAIE). Often.on true—falsé questions this ‘tag will be{sufficient
, for the .answer"analysis;- you can let the system generate a default
. . - ’ o 7 T : . L

-

- - {eplyjﬁ”pn yes—no questz;;s, however, such a practice might -cause

. confusion. At one time t list of strings frOm which a-default\renly

Ny
.-‘ "
[1)

was. randomly .chosen"included "ves' for correct answers and no" for

L)
\p B . ) '\ . .’
incorrect answers. fIf, for example, “a student correctlyxtyped *mo* and

- . -

N .
- N -

answer;was really yes ‘e . We had already written quite a few lessons by/

SN
e the time:. th1s problem was noticed, and rather_than’rewrite ;hem, the

R 4

——

Pl

BRI . . : P . : o -
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was told‘"yes 5 he might think he . was beino corrected ‘and Jthat the

offending strings were removed from the list. It may be‘the case at

. L
your institution, though, that they have been reoincluded. After all

‘that an answef is wrong.‘ There is a trade off hetween hav1ng to avoid

./ » %

{ variability available in these default replies.: 0 “

Not1ce that no matter what the list of default replies contains;

»

'-' - _'conceivably there may be cases where you w111 want to avoid using it.

For example, chfusion could also result from using-this.feature in a

i

¢ . .

question where the student: had " to - choose between typing "LEFI"’_or,

- -~

the default feature"n yes-no questions, and being able to expand the

for any other type of. question, "No"‘ls a good _way of telling someone

<=

o -
.,-;_
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,Section-&.zt Trye—-False Questioms

- . N E
' . - - - . -~ -

_ . S ) .
"RIGHI'I This ig" Just one aspect of a more general ptpperty of computer '
4 .-'-‘: —— ~ ’ ;
a551sted 1nstruction, namely, than a lot is’ going to be happening when

. £V .

the" student sits doWn at a terminal W] 1ch you as -2 VOCAL\authodeo not -~
- : J ) . ~— 7 ’ ;o-

explicitly\contr . When writing 1 sons, it is important to.keep;in Tl

.o

dind the actions which.will be occurring automatically - sfnce/ihey

- l : a o

will have ramifications for the material which you specify in the source

'J: L . =
I‘C"l- 2 . R © s . S & -

_ filé.’ggij .

S~

. i:' e -'{ . . .._,_. Lo . _‘ L. @ . .

T 4.3' Shortj§BSWer Questions - _ S e

) e R ' . L .

Under ‘this écategory IWe include all questions,'fother than. .

~ e -r

. _translations, 4o which the response is not known to be ;5&:3& to a

' F ‘ Tfﬂ.

-

subset Qﬁ/soﬁe—small seQ\of possible choices._ Perhaps free—answer'

would be{a better description. Many questions which seem at first to'Be

. L
: short—anSWe. questions are in fact Just multiple-choice questions in

=
'

<:disguise,'and should be treated as such in the answer analysis. ‘Some

examples of this type of questﬂbn are: 3
INIT ((S (T 1) "Which 11ne in this invalid derivation
“yiolates a restriction .on the quantifier rules?')
(T."TIype the number of" the line which introduceés an errof.™))

-, -

-~

CINIT ((S ”Whlch of the axio for commutative groups
! ,’"1mpkies that ninefplus zero is equal to nine?") .
(T uType the (short) \ame of one of the five axioms,u))

T

Another -type of l‘pseudo' short~answer. question- which 1is

occasionally found is thef‘copy me request,'used to give the student

e his firSt experience w1th typing ‘some new symbol. Several‘attempts'l

-

_should uSually be allowed. An example follow%\
[Q
INIT ((S "Type the symbolig*version of the quantifier°"
v o - '“For all A".") : :
| (T “Typez. (A &)™) - .« ..
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v - X

A ’—’(*EXAC'IANS "(AA)Y) i v -
_R * . 2 - - . “}
WAS -+ ((‘ANS “(a a)"). :
((COMMENT “Tgis w1ll also“match (A a)” or “(a A)' ")
(S "The $£lA for the: qgantifler and the $2 A for the variable

T - "must both be $2 capital letters." - — .
T 4.~ (W 500) ‘ - R ' -
b . “Iry again,")) - / . N ST
euremawy) — oy T .
. (S !'INO.II . . . ._ . e ".__ - X : ! .
e Ws00y T s o -

.. . . o "'Iry again.u)) .. .

. ;FAIL (S *'That “s -still wrong." e R -
I "Iry. using ‘the HELP. system to: figure out - your problem. )
]‘._O . ) >

< .0 . - : . ' oy

Except in sharply limited contexts such as mathematical courses

where one asks for the solution to an equatiom, we discourage including

genuine short-answer questions (such as, "What part of the brain governs

involuntary"motor functions?") in - VOCAL lessons. The capability is
there for writing a good short-answer questiom, using-CASJto'catch the

exact desired answer and any common mispellings, WAS to cover any

- . 7 4 ! t .
anticipated mistaken responses, and.HINTL to provide a list of hints.

But generally, the’ amougtjﬁf care which would have'to.be taken to

provide for all reasonable contingencies would just not be worth your
while, anhd - teaching. assistants might find themselves swamped with

“students inSisting that their answers should have been counted right by

the‘computer. (Often a dec1Sion which would be ~accepted- gracefully 1f

coming from a human grader will be contested, when it _comes from a

acomputer program —-— perhaps justifiably, since tﬁ% program-cannot react
-to an unantic1pated student response by looking at the question from a

- new an°le.) These problems can be easily av01ded with Iittle doss of

A

pedagogical.value by rewriting the question in a multiple—ch01ce format
(for example, "Which of the following parts of the brain governs

1nvoluntary motor functions7").

19 N
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-  Section 4.4 ' o < . » Translatjon Questions ?
: o S

N Translation Qu estions - 2 . . ..

z' Ihis ‘type‘,of‘ question, which dses’ the TRANS opcode in answer

_-" analysis,.isireleuant onli co_courses,which use theIIOgic pachinerw.} o
Usually, the qéestion~willxbe a reouest to tranSlate’an‘English»sentence
finto one of the formal languages.accepted by the proof chi?ier. Some of‘w ~. N
.these w111 use the Q opcgde, and Will‘either appear alone oﬁ/ﬁe followed (\;/

-

’by a derive—class opcode using the symbolized sentence. . Others wila\use
the SYMB opcode (see [3], $ection 2.14: Derive—class Opcodes).

. The number of ;epetiti:7s allowed should be between. 3 and 3,
‘depending on'the complexity of the translation. Symbolic sentences are L

) often rather lOng, there . 1s a/ lot of. room for making 81mp1e non-
. T a2 : " .
S R d
: conceptual errors: like typing a wrong letter or omitting sone piece of, ——

the'formula which one meant to include. The student should be given a

decent chance to correct all these careless errors before failing the

question. (The program helps out in this regard — when a uﬂstype

o results in a strin 'which is nqt a 'Iegal 4formu1a, the student is
'informed of this and the mistyped response 1is not counted as an attempt
at the quesfion.) But 1f a student cannot get the solution in 5

attempts, heﬂprobably has a conceptual problem, or is failing tq tal&:eJD

'.into account some basic feature of the sentence.~ Additional repetitions3' S 2

.of the~same_question may ‘only lead to frustration with the'program, S

- N L.

while‘revealing'the'correct solution, perhaps._along with some commentsL
. : . - 4

on the important ideas in it, will enable the’student to” move Qufchly on
to the next question ‘with an increased understanding. |
In translation questions, perhaps more than any other type of VOC;L
3 .
~exercise, care should be taken to inform the student__;L an incorrect J
response of his is not accepted.' In particular, try to provide separate ‘;

20, Lol S
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-, : -
N . v

analyses for (1) forgulas which are logieally equivalent to the givén °

. _ . . o . o Co- .
‘English sentence but represent poor pataphrases, and (2) formulas which
- - * ) “. /\ - ) ’ . R »
involve an . error im’ logic.’  Translation of ' a student’s  incorrect
v . .. o o . -. . 3 < -

s ' . - : . -2

both be helpful in 'this context. In addition; you may ofteg_want}to use

CAS to distingulsh between the best ttanslatlon, or the one which will

- [l
— -

be used 1n the rest .of the: exercise,‘and other acceptable responses.

LY 4

The followrng ;wo examples illustrate these polnts. : ) ‘ -
& . | [TEM L
‘ Translate the\sentenee: JSome{non—whites are disadbantaged.b '..“'Z
~ Let W(X) = X is 2 white 4
. | DﬁX)n= X is disadvantaged i- _;:: S T L2
Symbolization: (E X) ( Nor‘w(;)_& D(X) ) o ’ o : %2

- FFFFFFFFFFFFFFFFFFFFFFFFF e
The sentence .NOT (A X) ( D(X) -> W(X) ) would be read as: Z3_
GGGGGGGGGGGGGGGGGGGGGGGGGG :
Y e X . . :
“Not everyone who is disadvantaged is white”, which is logically %4
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN , '

- . i L~

equivalent to the or1g1nal sentence, butnﬂé not a good paraphrase. Y 4o R

'’ (Q‘ ' .
- INIT ((S (T 1) ' .
. "Now translate thls sentence\%\:o pred&eate logic.")

(T ”" i
Type a formula of predlcate loglc ")) . )
R 3 '
A (TRANS “ (E X) ( NOT W(X) & DQX) " »
‘ | “ (E X) ( D(X) & NOT W(X) )"y
CcA (S ((T 2) (B F)) . - -
' “That s right.") - - : !
WAS  ((TRANS " (E X) NOT ( D(X) -> W(X) ) " ' ' N
' ~ - ™ (E X) NOT ( NOT D(X) OR W(X) ) ")- S
ro (S "That s logically équivalent to the sentence”

“your were supposed to -translate,"

"but it s not .the answer we want."

!"Try expressing it in a simpler way. ) ) '
(TRANS " NOT (AX) (D(X) => W (X)) ™) : i
(S llerng [ ' E v o

((T 3) (B 6)) ' .

"Your "’ response would be read as:"

ﬁ

S0 : . 3

o T N h ]
VOCAL Author Manual ' N RS {\; ' éhgust’ZS, }9?8

.
. v
2 ’ - .
N ) - R o
- . -~

-

response back into English, and presentation of a “counterexample may .

LI



Iranslation Questions

T Section 4.4 .
SR ((T:4) (B N) (T 5)) : - )
; S R "Not everyone who is dlsadvantaped 1s whlte. ) '” Lt
- - .~ (W 500). & - , S
' ' “It s loglcally equivalent to the sentence ) ‘ ‘
“you 'wére supposed to translate, i
. "but it fsn t a good paraphrase.’ ’ ¢
. _ .o “The two sentences would probably"
e 7 - “appear in -very different’ arguments “) _ .
o~ '-__(w 2000) (E 3.4 5)) - N
' ,f v (MATCHANY)-. ‘ o o
.. “ . ... (S "Wromg. Tryg agaln.")) e -, . ) o2
UFAIL (S ((T 2) (B F)) -~ ’ 2
oL o "Nope, that"s stili not it. D I el
) ‘ [TEM " : . ' . ‘;‘ . S ‘(' . o . . - o
) Let -, J - .=: Joe ‘ M = Mary o o g .
i B(X) = Xis aboy O(X) = Xownsacar - TR
. ’ " .0 ’ ) s o 15‘,4
D(XY)= X dates ¥ - ' S 3 B
. . s b . e - .
Iranslate: .The only boys whom Mary'datesﬂare_those_who'own cars.Z%2
IransIﬁtion: (A X)( D(M,X) & B(X) => 0(X) ) . ; ‘ . Z3 .
. _ . ‘ B - | .
A Q S . 2
INIT ((s (T 1) - | ' g
oo - C "“Use - these symbols to translate the sentence'”g
(T 2) ’ - ' '
R ' - "The only boys whom Mary dates are ‘those who own cars.
(W, 500) (B 0) ~ : L v
“"Be sure you type*the letter $2 o™ .- .
- "and not the number zero!")' - L y o
(T “Answer by typingain'a formula."))' : : ) o -
R4 s RS
/ . . CA5S ((TRANS "(A X)( D(M X) & B(X) => O(X) )") . N
. ’ ) . (S (I 3) B - ‘ . v _ T A \ﬁ' . . ;'
"Very good.™) . . o '];~ ' .
(TRANS (A X)( B(X) & DM, X) -> O(X) »
(A X)( D(M,X) ~> B(X) =->0(X) 9"
"(A X)( B(X) => D(M,X) -> 0(X) )f )
(S "Yes, “that °s a correct translation T
> (T 3) e : .
o _" "But we will be uslng a sllghtly dlfferent one in the - e
_ o . iderivatiomn.")) - VR
-7 was ((’IRA.NS “(a X D(OL,X) => B(X) & 0(X) )" - T DU
‘ ‘(A X)( D(M,X) => 0(X) ‘& B(X) )") - e
" (S "No4, your symbolic sentence, means: " ; '
‘ - "Mary qnly dates $2 boys who own cars,"
I - ; " "which is not quite the same thing. L
T ' (W 500) . _
Y " “For example, the sentence on “the screen"
. "leaves open the pos51b111ty that Mary dates $1 men"
22.& T CL Lo

.“
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i

. "regardleSS of whether or- not they own cars. ") e
- (MATCHANY). . o TTo= ° '

e

. (S "Sorry, that s not a correct translation "))
FAIL - (S “Wrong."
e "Several translations .are equally acceptable,_

(B 3)
“but this is the one we. will use in the derivation. )

¢ i it ¢ 1m i mm e b m nmn tmmm © aach i n & a2 ¢ Yo T o brn o B

K3

The Q opcode can also be used to let the student directly control

.The extra material consists primarily .of common examples :
“of systems which behave as: non—commutative groups.”)

' CAS.  [(AFFIRM) . =
(S~ (COMMENT "fall through to next exercise") “"Good."
"It“s nice to see a little 1ntellectual curiousity. D)
(NEGATE) .
; ((S (COMMENT "skip around next exercise")
"Fine. We“ll go’on to the next topic. ]
! (coto 11 4))
. (MATCHANY) .
((S "You must have accidently mistyped.?_v
"Je‘re skipping the extra material,”
“and going ahead to the next topic."”
~ ."Lf you .really meant to type a $2-Y,"
“you. can still hear. more about. commutative groups '
:"by lookitg at Exercise: 3 of this lesson in Browse Mode ")
(com 11 4))] : : :

\

c¢lear. to the studenfs at the beginning of the course that typing “H for

_qfa hint in this context will. give .a further description of the optignai\

: material, Notice that‘ any reply 1s counted correct, so that ‘th

-

If you are going to use questions in thlS way, 4t should be made'j'

'b-part of his path through the course, as in. this VOCAL segment.. o,
Q- -
INIT ((S "The next exercise contains some additional matereal"
- . “on non-commutative groups." . o
“Jt’s not used in the rest of the coirse,
“but you may find it interesting. '
. (W -500) . R
*"Would you like to see this material’")
- (T "Iype Y to see the extra material, or N to skip it.")) .
- HINI (T " -2 S . . , el
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Section 4.5 Controlling Branching

student s decision ca,nnot adversely affect hlS cumula ive correct—answer :

g . ' : -
4 é ~

-that the GOTO opcode occurs outside the. accompanying Speak. ‘Waits .and
compiler—specific opcodes like COMMENI are. the only' non-display—type

.opcodes ‘which ‘can ‘occur w1thin»Speaks.-_" . ' Lo

S g0 0P 0 00 S S QU P O LS S USROS

an- %ésier one, or an exercise which brings out an important new concept

'adJusts to the needs of d1fferent students.

-

4.6 Cascading;Ouestions

v

- Although .any-type of'questionican form part of a CQ, there are some
. - e K . ] - s . - .

~ score, Which is used to control non*voluntary.branching. Notice. also'

things which deserve to be said about effective use‘offthis opcode. You

~

: : : : : A .
may want to occdsionally include a sequence of review.exercises in your

course; cascading questions are very useful in this context. The first

‘tier” of a review cascade should be a question which, _thoughj not .

P

<necessatily'difficuit,'calls.upon a broad spectrum Bf_gast‘haterial and’

- . ‘ -

contains enough choices to discourage random guessing. This will serve

-~ . . ‘ - -

: : . : d
to weed out the students who need more- review from those who can’be

alloved-to move. on to new material. = The succeeding tiers shouId.be N

simpler questions, written more to’ remind the student of material he may

have forgottéh than to test him on his retention.' Two or three CQ s,

"each-containing about _3 tiers, can thus £orm a rev1ew session which

s .
-~ 1
LN

-y

-

Another good way to use CQ 1s in gairing 2 difflcult exercise with-

I\. . <
- - P

=

L

o

with a second one-which uses the ‘same concept in 'a similar way. This‘

will (1) enable students who miss the first question to raise their

mbrale by getting the next one.rloht, and (2) promote retention of the'

»

relevant concept by alloWing the student to use it immediately. Don “t

-

-, -

} neglect this use of CQ! Often authors avoid u51ng CQ very often because?

\®
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the increase{snumber'of questions makes;a-lesson Seem too long, but

R d 2 actually verygiew of thé ~back-up * questiohs will be.seen by any ome

éT- : student, so the: length of the course in student-hours does ‘not increase n
& '
. - very much when CQ s are used. Like detailed WAS analyses, any given
. segment of extra material will be seen by a small percentage of
.7 studenmts, _ye—t_ eve~y—;tudent will see enough of théu_i_t:o" improve his'__mw°m~"'-_
. R understanding o£ the subJect.' It"s a case of quantity in the source. ' -
.‘;-_. B '_'file coming out as quality in the actual course.
Lo T i { Heregis an example of CQ used’ in a review exercise: . E S
~ [EXERCISE 10 “Review of ‘Terms" - { . . S,
_ »[AUDIO o e .o
3 - (TEMZ : :
. = . Which of the follow1ng expressions are terms ? - e 4 &
. 1 - T - ] : g
D * 1) Thomas Jefferson AR (_A_X) xX+Yy=2)- %
i’ . o « AAAAAAAAAAAAAAAAAAAA - 'GQGGGGGGGGGGGGQEGGGGG ’ ° o '
) - h 5 Zjliis preposterous ' 8) X+ (Y +2) S . l_‘
_ ' BBBBBBBBBBBBBBBBBBB HHHHHHHHHHHHHHE - S
3 6 - ' 9 every dog on the block %
. cceee L ~ T jIIIIIIIIIIIIIIIIIIIIIIIIII .
. o ' o n ]
.+ &)X+ 3=6 : j@ 10) the current President of the USAZ L ,
e ) DD DDDDQDQD Lt JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ L
; ms) P(Y) .- s 11) X hates Y, and Y loves Z %_
: A EEEEEEEE T N KKKKKKKKKKKKKKKKKKKKKKKKKRKKK i .
~ ey Y C12) EX)(X+2) .22 .
FFFFF o, _ " LLLLLLLLLLLELLLLLLLL R .
o DEFINITION. A term is an expre551on which denotes a specific R 4 S
. individual, or does so when the variables in- the expression
_are replaced by terms .which do denote spec1f1c indiV1duals. 3 Z1
"ooa . . . ) ' I .
[ ) . _' } ) : < . . [ _‘6’
) Which of 'the following expressions are neither terms or formulas 2?2711
. (1] S - . - i A . . ]
- (CQ. ' AT S . - T
fuT (s 2 - e
_ » - . "In the' last exercise, ' S
A - . "you 1dentif1ed the formulas on’* this list. T
S o L \\ . "Nowyfind the $l terms.") f'fv”1f ;' s ot
. . L. P (T i1} ‘-. ._ . . R 3 i} . . N - .- . . . . : A S
o t e . R e T Ce T .
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‘Section 4.6

-

~-

HINT

(s 1L3)
""Here is the definltion of
K .
A
CA - (S "Good."
‘{BACTFHJ)

Iype :he numbérs which precede the terms on the llst."))

"in case you'd like to.refer to it.™).

Cascading Questions - ‘"

term again,"

(AI-‘LANS lllll ll3ll ll6ll ll8ll llloll)

S

"You found all five termse. ")

WAS_ __ (iALLANS 3n gt nge 10")

" (S ™Alwmost, but not quite.”

(B C- F H J) :

"You ‘only -listed four of

/(COMMENT "omitted:

“"Try to find the one you

o “$2 constants are a type
»v \(AI'LANS lllll ll6ll ll8ll llloll)
‘(S ‘"Almost, but not quite.”

(B A\F-H J) :

"You only listed four. of
“(COMMENT “omitted: 6")

“Iry to find the one you

. "s2, constants are a type
(AI‘LANS lllll ll3ll ll81l llloll)
(S "Almost, but not quite.

% (BACHJ)

. "You only listed four of

 (COMMENT "omitted: Y")

"Try to find the one you

"$2 variables are 4 type

.
’

e m e e e

George Washington")

'skipped and remember

‘the five_terms here."

the five terms Here."
skipped, and remember that*
of term.”)

the five'terms here.” =
thatﬂ'

of . term.")) L

4

skippeo, and renember'that":

of term."”)

(AI.-LANS "1" -u3u u6u ulol-)
’ (S “"Almost, but not quite."
(B, ACFJ). - :

"You only listed four, of the five terms here.
(COMMENI "omitted: X + (Y + Z)") .
"Try to find the one you skipped, and remember
"terms can contain $2 operators.") -
(AI‘LANS lllll l'3ll ll6ll ll8ll) }
‘(S “Almost), .but not qu1te.

(BACF H) .. :
- "You only listed four of ‘the five terms here.;
_r(COMMENI “omitted: the current President of . “the USA )

"Try to find- the one you skipped, and remember that"

" "“anything which denotes’ a speclfic ind1vidua1 is'a term.") .

(ANYANS l14ll IISII ll7ll llllll) : .
(S "You: listed at Jeast one of the $1 formulas,
"which were identified in the last exercise." . '
“An expre551on cannot be $2 both a term and a formula. Yy
(ANYANS »£9") L
. (8 "No, Xine 9- cannot be a term - S e
. “because it, denotes a whole SI group- of ind1v1duals.
L'fTo symbollze this expression you would need"
_ "'a universal quantlfler and a predlcate, '
‘M35 well - as a varlable.
(W 500) -

L

.that"*

30

~

.
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X . . : . :
'"Try to find the five terms.") _ -
(ANYANS "2") - . L
(S "No, line 2 is a $2 predicate, not a term."” = et
“Try to find the five terms.") SRS T .
(MATCHANY ) ) o - s

(S:"Wrong."
“You must type the numbers(of~a~1 five terms . on the llst
: “Iry again to £ind them.")) -
, FAIL (S "No, §0u still haven t listed the five terms." .
___(BACFHJ) - e

-

v

. They are. lines qymber. 1 3 67"8- and 10.")

BE s : S D

um ((s <<or\"11) @2y . LT
“Finally, -list the expre551ons ’ - e
‘which are nelther terms nor formulas ")

"(T " _ |
Type the numbers Whlch 1ndicate your ansSwer. - )) IR K

R. 2 :

. _A B (AI‘LANS llzll ll9ll ..12..)

CA. (S (BBIL |

w, "Right 1 ll)

WA (S '"Wrong." - ) ' ' o o
“There .are ‘three expressions on this list" T

. *which are neither terms nor formulas," »
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« questions," ‘ :
0 "it”shouldnt be hard to flnd them.' o N o
‘ Try again.") | S S A
“,~ FAIL. (S "Wrong again." - ST , o .
S S (BBIL) . - -
. - "The answer is lines 2 9, and 12. ") ’
=) . -
) (COMMENT "endgof pascadlng question")”
) : .. - ) : o s
1] ‘@
. ot Do RN ) S
¢ . . /
. . ll
'
\ ’/ ‘ ° ! - ’ ) )
i . . S¢£
. L. . . * ; , ) . ’ .
- - ; » ] s
j? 2 ‘ : 'v -
\J/ - ! i ' g
- \ " . T — *
) - ’ ’ <
: a 31 ;

e,



Lo

"‘
References

~

ke

Theodor H. Nelson, ' “No More Teachers Dirty Loo@s”, Coggutér".

Decisions,,September 1970. . . _ Ty

"2.

\Suppes, Patrick and. Morningstar, M. | "Computer-Assisted

Instruction". Science, Oct. 1969, Ve 166, pp.. 343- 350.‘ -

. A
~ oo

A~

' Hlnckley, M;cheal et. al.. VOCAL: Voice. Oriéntéd Cnrriculum'Anthor:'

,_'Language.\ Stanford - CA: - Stanford Universityg, Instltute for
- ‘Mathematieal Studies in the Social Sc1ences. Technical Report

,... NO- 291. ’ S . ) - . ° . ‘. . . R . i R o -

Beard, Marian H., et. al. ‘ Comparison ‘of Student Performance - 2nd

Attitude Under Three Lesson Selection Strategies in Computer—

Assisted* Instruction. -Stanford, CA: Stanford University,
Institute for Mathematical Studies 1n the Soc1al Sciences,,

.Téechnical Report No. 222. . e o _ o o

-




