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By ','»“ o . C./Victor ‘Bunderson

/‘ THE TICCIT tEARNER CONTROL LANGUAGE ’

S oo , Br1gham Young University -
vt . . December 1975 »

- It is useful to put 1earner control in conteXt with:historica1

deve]opments in the field:of computer—ass1$ted 1nstructnon Very
}

’/ ) J1tt1e work was done ip computer—ass1ste i
Most work since that time divided 1tse1f into four program cate- :
'{gor]eS' dr111 and pract1ce “tutorial programs, s1mu1at1ons and
;;games, and prob]em-so1v1ng use of computer term1na1s The three
categor1es, dr11] and pract1ce, simu]atidn and pr0b1em’so1uing are
/ h all adJuct1ve app11cat1ons in which the computer is a resource to

' f“”‘the ma1n]1ne 1nstruct1on prov1ded by teachers. Tutor1a1 programs

cou]dxalso be used in an adJuct1ve mode, h0wever, they were N
,des1gnqd to hand]e a heav1er burden: of 1hstruct1bn, usua11y ofi
) concepts and ru]es Concepts and ru]es character1ze the great

maJor1ty of 1nstruct1on above the Jun1or h1gh schoo1 1eve1 'By -

o . ‘

contrast the obJect1ves of . dr111 and pract1ce 1nstruct1on focus

on/memor1zat1on sk111s S1mu1at1ons and games focus on the app11—
/
,”cat1on of concepts, rules and 1nformat1on rather than the1r 1n1t1a1

/ :;1earn1ng
accompan1ed work with s1mu1at1on, games and prdb]em—so1v1ng

‘wh1ch compr1sed a tutorial program, express 1ess mot1vat1on and //

truct1on pr1or to 1964

By contrast, students caught in the network of cond1t1ona1 branches

!

/. It was-noted in the. ear1y research ‘that cons1derab1e mot1vat1on S
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" enjoyment thanjdn the freer forms™ of instruction' EERY

; « A

Attempts Were made after the first severaT years of research
with tutorial rograms to loosen up the str1ctures of the tutor1a1

diaTogue. At 'the Un1vers1ty of Texas cons1derab1e work was done on
f .

Tearner-contro] in an effort to. capture some of the mot]vat1on
_ 1nherentkkn the use of pro//em soTv1ng Tanguages and s1mu1at1ons”

K A S1mu1taneous1y, wo;:/waS’be1ng done at Br1gham Young Un1vers1ty

.o by David Merr1]1 and his co- workers on synthes1znng the 1nstruct1on

J

' Titerature ///concept ‘and ruTe Tearn1ng to provide a taxonomy
R
of 1nstruct1ona1 variables and a set of 1nstruct1ona1 theorems

/

for teach1ng concepts and ruTes The cybernet1cs models deveToped
| at Texas and the 1nstruct1onaT psychoTogy theoreums at BYU‘u}t1mate1y

came together in the TICCIT Learner- ControT Tanguage Th1§
e O S &,
synthes1s occurred when about ten of the key personneT work1ng

£

on the TICCIT ! proaect at the Un1vers1ty of Texas moved to Br1gham

Young Un1vers1ty and started the Inst1tute for Computer Uses in

J . - P
o, : v ;rd

Education. =/ ¥ . B o > jf
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The Br1t1sh cyberneticist, Gordon Pask prov1ded a framework
for man- mach1ne d1aTogues which 1is reTevant Io the design of the
TICCIT Learner—ControT Tanguage Pask speaks of three TeveTs of

d1scourse, LO, LT, and L2 Each higher TeveT is a Tanguage for

y

' - d1scourse ab0ut the next Tower TeveT Tanguage At lgvel’ zero
. "

1n dny computer ass1sted 1nstruct1on system exists command operators

wh1ch students can use for gett1ng around any pre programned network
.’fi, suchoas a tutor1a1 program Student controT is T1m1ted by the -

_f/' 3 authorgslsequence strategy dec1s1ons . A 'x

.‘,/m R
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of course, un1t, and Iesson h1erarch1es to 1nd1cate wh1ch segments,

) are used for-these»des1gnat1ons The studernft

Lo
Leve] 1 (LI) is a- 1anguage for ta1k1ng about the strateg1es

wh1ch the author may have used at Leve1 0. In Iearner control,

the student 1s]given contro] over sequence strategy. A strategy

-cons1sts of at least four phaseS'- a survey phase, a learning tact1cs

phase an eva1uat1on tactics phase, anq a rev1ew phase

At Level 3 we can conceive of a Ianguage for talking about

’strateg1es 1n generaI A Leve] 2 Ianguage wou]d atlow student/mach—

ine d1aIOgue concern1ng genera] aspects of strategy and tact1cs

: wh1ch are 1ndependent of content How we]] is a student strategy

’work1ng? What other-strateg1es are ava11ab1e to the student?

/

“In the i&CCIT system, an’ advisor program coIIects data on_ student

performance It uses coIor cod1ng on- structuraI representat1ons (MAPS)

{

Iessons, and un1ts the student has passed, which ones he has fa11ed

and wh1ch ones are in. progress .The coIors gr

,)red, and ye]]ow
mat1on at any t1me by pressing the -MAP key . observing' the coIors, '
and by press1ng ‘the ADVICE key for more spec1f1c status 1nformat1on

Genera - suggest1ons concern1ng the’ sequence the’ student m1ght take '

-

'.through LESSON and UNIT MAPS and concern1ng eva]uat1on in 1earn1ng

-tact1cs 1s aISo ava11ab1e from the adv1sor Somet1mes the adv1sor

-
1nterJects unsoI1c1ted adv1ce on strategy and tacths - -

7 It 1s 1mportant to recogn1ze that all of the major CAI

'7systems wh1¢h have been deﬁe]oped ‘over the past twe]ve years,

{;'w1th the except1on of TICCIT have worked pr1mar11y at Leve] 0.

The dr111 and tutor1a1 programs wr1tten .in existing CAI Ianguages h

&

~
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have qnly occas1onal 1nstanfes of Level 1 and Level 2 functions.
This cr1t1g1sm applies to all of the maJor CAI languages intluding
Coursewr1ter Tutor and Plan It The cr1t1c1sm does not apply to

the use of APL, bas1c and other, s}udent problem solv1ng languages

v Here the stugent has complete control over the programs that he

; h1mself-wr1tes However, these problem solv1ng appl1cat1ons are

" not appropr1ate for ma:nl1ne 1nstruct1on in concepts and rules, '

. nor do they prov1de Level 2 support for student learn1ng

Development of & séet of}student commaﬁds espec1ally 1n the
{

areas .of survey tact1cs and - learn1ng tact1csh requ1red the applica-
o

1’tlon of . research and theorems from 1nstruct1onal psychology related

"an example or a non-example of the concept or the rule in use.

po1nts on d1splays on:

.paper.'. S ;o ) .

R

to~the acqu1s1t1on of concébts and rules ’ The taxonomy dev@loped

lby Mérrill served as the bas1s for the des1gn of student commands ..

It was des1red that éﬁg'studeqt control commands man1puldke 1mpoLtant "y
1nstruct1onal var1ables A further constrahnt was that the student
would not be’g1ven a control command in an area whege he had no

&
1nformat1on to gu1de h1s cho' e. The commands were 1mplemented

. as buttons on a. spec1al l arne —control keyboard and as cho1ce

e SONY.TV termmnal “described in Schneider's

t
7 .
“ /

T '>vv

TheifirSt'category of variables in'Mérrillks taxdnomy entitled
| AR

presentat1on form:" Each presentat1on may . take e%ther an expos1tory

or an’ inquisitory. fogm, i.e., we may-" tell a student or we - may ask

12

him." The content of th1s presentat1op may be 1n the form of e1ther

‘a general statement such as the def1n1t1on of the concept or a formal

statement of ‘& rule, or an 1nstance An 1nstance may be e1ther

4
'z
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The TICCIT system gives students contro] over three of the four .

: types of presentat1on form ‘He: may see an exposltory generality
by push1ng the RULE button, an exp051tory 1nstance by push1ng the
EXAMPLE button and an 1nqu151tory 1nstance by pushing the PRACTICE ‘

‘ ~ button. ,
| The.second variable category 1n Merr1]1 S taxonomy is that
' of inter- d1sp1ay re]at1onsh1ps This category y1e]ded two more %
learner-contro] commands, the EASY and the HARD button. Genera]—
!1t1es may differ in terms of their abstractness or concreteness
‘Thus . on TICCIT the studept can see a. more concrete or more abstract
version of the RULE by using the EASY and HARD commands These ‘

k

commands a]so vary the d1ff1cu1tJ 1eve1 of 1nstances _
h The\last category of instructienal variables is that of '"_}'
| v 1nstruct1ona1 EA§D@ Th1s is the prov1s1on of cue1ng and prompt1ng
' ;/f. . ‘techn1ques which h1gh11ght the cr1t1ca1 1nformat1on, focus attent}on
J%¢¢;' : 'and 1ead the student through the procedures in a step by step
T fash1on ~ The use of colors, arrows, and o%her graph1cgﬂ symbo]s i
.and step- by -step presentat1ons prov1des 1nstruct1ona1 he]p It
‘1s accessed appropr1ate1y enough by the HELP key The student
.may press the HELP button for both rules ang for spec1f1c 1nstances\
P 'f e  The commands d1scussed a(ove apply primarily to 1earn1ng tac-
t1cs Survey tactics requ1ris other/keys 1nc1ud1ng the MAP key,
the OBJECTIVE key, the !NTRB command and RULE key The, student
F—' ;nay 1mmed1ate1y bounce up to a h1gher 1eve1 map by press1ng the MAP
‘key. He may descend to a Tower maR by p1ck1ng a numbered e]ement

: - qnamp and pressing the GO command He may orient himself to the
N ~ r B . - l_ . ‘ .a'; ) ’ . 1

far
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contents of any map element by press1ng the OBJEC IVE key and see1ng '
“an illustration of the objective of that segment, esson or un1t
The INTRODUCTION. command gives h1m a v1deo tape or a page by- page
A - mini-lesson or1ent1ng him to the contents of.a lesson -or un1t '
qu1ck1y The map structure as developed 1n the TICCIT system
were derived from the work 1earn1ng hierarchies . reported 1n the 1nstru—
ct1ona1 psychoTogy 11terature
s The TICCIT command Ianguage is -thus seen to be a synthes1s be-
tween work in 1nstruct1ona1 psycho]ogy and .cybernetics. It broadens
- the degrees of control ava11ab1e to students well beyond eX1st1ng
A CAI systems. 5 N B _.l ?h‘ - :\ ‘
The obJect1ves wh1ch can be ach1eved with Iearner-control are '
broader than convent1on CAI S eff1c1enoy and mgstery obJect1ves
The des1gners of the TICCIT Iearner controJ Ianguage hope that
through its use students w111 ach1eve better 1ea¢n1ng strateg1es and
- . that this new prof1c1ency w111 be 6f value to them in systems Dther /
than TICCIT, 1nc1ud1ng books and c]assrooms _The des1gners aIso '
L hope that the use‘of a command Ianguage will prove mot1vat1hg |
and liberdting for the students, and tha& they w111 déve]op a more _
pos1t1ve/§tt1tude of approach ratherqzhan an avo1dance toward |
B IeaFn;ng An attitude. of individual. respons1b1ldty 1s a]so sought . : ' !&-
F1na11y it is hoped that after an 1n1t1a1 1earn1ng per1od the- students \1 y

-7 a A o,

w111 prove more eff1c1ent in the use of the1r own strateg1es than

N

with apy pre—programmed approach f : L U o ' N @ '
. [In the q;a] presentat1on co]or s]\des of TIB%IT d1§p1ays .

,
4
1Y

were used to 111ustrate student uge of the command Tanguage ]
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